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ABSTRACT

Introduction: Multimorbidity is defined as the co-existence of two or more chronic
conditions. As life expectancy is increasing so does the prevalence of multimorbidity.
Identifying the factors associated with the presence of multimorbidity is important.
Furthermore, limited evidence exists on the association of Mediterranean Diet or of
quality of sleep with the development of multimorbidity in an individual. The aim of this
PhD dissertation work was: a) to estimate the prevalence of multimorbidity in Cyprus and
identify the most prevalent diseases; b) to evaluate the level of adherence to the
Mediterranean Diet in the adult general population of Cyprus and investigate its
relationship with multimorbidity; and c) to assess the quality of sleep in Cyprus and

examine its association with multimorbidity.

Methods: This is a cross-sectional study and a stratified sampling procedure was
implemented. A representative sample of individuals over 18 years old was surveyed
during 2018-2019 in the five government-controlled municipalities of the Republic of
Cyprus. Demographic data, dietary information, data on sleep quality, smoking, physical
activity, stress, and quality of life, as well as the presence of chronic, clinical, and mental
conditions were collected using a validated questionnaire. Diseases were classified

according to the International Classification of Diseases, 10! Revision (ICD-10).

Results: The mean age of the n=1140 participants was 41 = 17 years old, 56% of them
were women, 76% lived in an urban area, 54% were married, 64% had completed a higher
education, and 50% had a yearly average income in the range €6,500 - €19,500. The age
and sex standardized prevalence of multimorbidity was 28.6%. Multimorbidity was
associated with age (p<0.01), with the highest rate observed among people aged 65 years
old or older (68.9%). Multimorbidity was higher in women than men (28.2% vs. 22.5%,
p<0.01) but similar in urban and rural regions (26.4% vs. 23.8%, p=0.40). The most
prevalent chronic diseases among people with multimorbidity were hyperlipidemia
(44.7%), followed by hypertension (37.5%), gastric reflux (23.9%), and thyroid diseases
(22.2%), while the most common combinations of diseases were in the circulatory and
endocrine systems. The profile of the multimorbid individual indicated this to be a person
at an older age, with a higher BMI, being a current smoker, and having a higher salary.

The average Mediterranean Diet score was 15.5 + 4.0 with men and residents of rural
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regions being more adherent to the Mediterranean Diet, compared to women and residents
of urban regions, respectively (p<0.05). Being in the higher tertile of adherence to the
Mediterranean Diet was associated with lower odds of multimorbidity, compared to the
lower tertile, and this result was statistically significant even after adjusting for age, sex,
smoking habits, and physical activity (adjusted OR=0.68, 95% CI: 0.46, 0.99). The
median Pittsburgh Sleep Quality score of the participants was 5 (q1=3, g3=7) with the
maximum score being 17. Women, residents of Paphos, and married people had a poorer
quality of sleep (p<0.05). Having a better quality of sleep was associated with lower odds
of multimorbidity, even after adjusting for demographics, socioeconomic and lifestyle
factors (adjusted OR=2.21, 95% CI: 1.55, 3.16).

Conclusions: More than one quarter of the general population of Cyprus has
multimorbidity, and this rate is almost 70% among the elderly, with multimorbidity being
relatively common even in younger ages too. Adherence to the Mediterranean Diet and
better quality of sleep were associated with lower risk of multimorbidity. The results of
the study underline the need for prevention strategies and health awareness programs for
the entire population, including in relation to dietary and sleeping habits. Prevention
programs and public health guidelines in Cyprus and elsewhere should take these results
into account and public health guidelines should be developed in regards to the
importance of adherence to the Mediterranean Diet and good quality of sleep, highlighting
their association with multimorbidity. Further research on multimorbidity should be

carried out, including in specific subgroups of the population.

Keywords: multimorbidity, Mediterranean Diet, sleep, epidemiology, chronic diseases
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ITEPIAHYH

Ewaymyn: H molvvoonpotmra opileton ¢ 1 suvomapEn 600 1 TEPLEGOTEP®VY YPOVIOV
acOevelmv. Kabdg 1o mpocsddkipo (ong avéavetat, To 1010 1o 0EL KOt Y10l TOV EXUTOAAGIO
g ToAvvoonpotntoc. O evtomiopds Tov Tapaydviov mov oyetilovto eite pe vynin eite
UE YOUNAN TOAVVOCT)PATNTO GTOV TANBVGUO elval oNnUavTiKOS. YTAPYOLV TEPLOPICUEVES
eVOElEElC oyeTikd pe TN ovoyétion ™G Mecoyelokng JTpoeng UHe v Vmopén
moAvvoonpoOTNTaG o€ £va Atopo. O1 6TOYO1 AVTNHG TS SOAKTOPIKNG SLOTPPIC NTOV: O) VoL
extiun el 0 emmoAacudc g moAvvoonpdTTag oty Kompo kot va eviomictodv ot mo
OLYVES XPpOVIES acbéveles, B) va eEetaoctel 1 amynon g Mecoyelakng d1atpoeng oTov
EVINAIKO YeViKd mAnBuopo g Kompov kot n oxéon g pe v moAvvoonpotnta, Kot y)
va vToAoyeTel 1 TotdTTA TOL VITvou oty Kvmpo kat va a&toloynBei n oyéon g pe myv

TOAVVOGTPOTNTAL.

Mé£0odor: H perétn Mrav  ouyxpovikn Kol €QUPUOGTNKE  GTPOUONTOTOMUEVN
detypatonyio. ‘Eva avtimpoconeutikd detypa atdpmv avo tov 18 etdv epguvionke
katd v mepiodo 2018-2019 ortig mévie emapyieg g Kumprokrg Anpoxpatiog mov
Bpiokovioar vmd tov €Aeyyo g Kvumpraxng xvPépvnone. Anpoypoaeikd otovyeia,
TANPOQOPIES Yo TN S1aTPOPEN], SESOUEVA Y10 TNV TOLHTNTA TOV VTVOL, TO KATVIGLLO KO TN
COUOTIKY dpacTnpdTra, KoOMG Kol 1N Topovsio. YpOvVIemV, KMVIKOV Kol YouylKOV
acOeveldv GLAAEXOMKOV YPNOUYOTOIOVTOS VO EMKVPOUEVO  ep®TNaTOAdYo. Ot
acBéveleg taSvopundnkav coppova pe m oebvny taivopunon tev acbeveiwv, 10n

avabedpnon (ICD-10).

Amnoteréopata: H péon niwia tov 1140 coppeteydviov ntav 41 £ 17 ), 56% ond
avToVG NTAV Yuvaikes, 76% MTov KATOWKOl OGTIKNG TEPLOYNG, 54% Mtav mavtpeprévor,
64% eiyav avatepn ekmaidevon kot 1o 50% elyav €molo péco goodmpa €6,500-
€19,500. O tvmomoMuéVOg G mPog TNV MAKio Kot T0 QOAO EMMOAACUOS NG
nolvvoonpotntag Nrav 28.6%. H moAvvoonpotrta oyetiCetar pe v niwia (p <0.01),
LLE TO VYNAOTEPO TOGOGTO VO, TOPATNPELTAL GE ATopa NAKiog 65 eTdv Kot ave (68.9%).
H molvvoonpotnta Nrav vyniotepn oTig yovaikeg mapd otovg dvopeg (28.2% Evavrt
22.5%, p <0.01), evd 10, 10606 TA NTAV TAPOLOL OTIG UOTIKES KOL OTIC Oy POTIKES TTEPLOYES
(26.4% évavtt 23.8%, p = 0.40). Ot w0 dradedopéveg ypovieg achéveleg peta&d atop®v

pe moilvvoonpdtra NTav 1 vrepAumdorpio (44.7%), akoAovBoduevn amd vEEPTOOT
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(37.5%), yaotpun maAvopounon (23.9%) kot acBéveieg Tov Bupeocdoig (22.2%), evd
01 o cLYNOIGUEVOL GLVIVAGHOT AGHEVELDY NTOV GTO KUKAOPOPIKO KOl EVOOKPIVOAOYIKO
ocvomua. To mpoeik Tov atdpov pe molvvoonpdtnTa delyvel Eva ATOUO UEYOADTEPTG
nixiog, pe vYNAOTEPO deiKTN HALOS CAOUATOG, TOV VL KOTVIGTNG KO £YEL VYNAOTEPO
uo0o. H péon Baduporoyia g Mecsoyelakng Atatpoeng nrav 15.5 + 4.0 pe tovg dvopeg
KOL TOVG KOTOIKOUG TMV OyPOTIKMV TEPLOYMV VO, £XOVV UEYOADTEPT GUUUOPO®CT G
Mecoyelokn AlaTpo@r) 6€ GOLYKPLOT UE TIC YUVOIKEG KOl TOVS KATOIKOLG TMV OGTIKMV
neploy®v, avtiotowa (p<0.05). To va &xel éva dropo peyoldTtepn CLUUOPEMOGCN OTN
Meooyeaxn Atatpoen oyetiletor pe yopuniotepes mbavotteg moAvvoonpdTTaG Kot
aLTO TO OMOTEAEGLO TAV OTATICTIKG GNUOVTIKO OKOUN KOl HETA TNV TPOGOPLOYH TOV
AMOTELECUATOV Yo TNV NAKia, T0 POAO, TIG GLVNOELES KOMVIGUATOG KOl TI COUOTIKY
dpaoctnpotnta (OR = 0.68, 95% CI: 0.46, 0.99). H péon Pabporoyia motdtntog Hrrvou
TV cvppeteydvtov frav 5 (ql=3, q3=7) pe m péyrom Pabporoyia va givor 17. Ot
yovaikeg, ot kKdrotkotr ¢ [Tdpov kan o1 mavrpepévor elyav younAdtepn moldtnTa HITVoL
(p <0.05). H xaAdtepn motdtTa VIVOL GLOYETIOTNKE WE YAUNAOTEPES TOUVOTNTEG
TOALVOOT|POTNTOG, OKOUN KOl HETE TNV TPOCHPUOYT| Yo  ONUOYPOPIKOLS Kot
KOW®MVIKOOIKOVOUIKOVG Ttopdyovies kabamg kat tpomo (Mg (OR = 2.21, 95% CI: 1.55,

3.16).

Yopnepdopara: [lepiocdtepo and 1o £va TETaPTO TOL Yevikoy TAnBvucpov ™ Kompov
€xel ToAvvoonpdTNTa Kol T0 Toc0oTd avtd eivan oxeddv 70% petald tov atop®v dvo
twv 65 etov. H molvvoonpdtnta givor oyetikd cuyvn akdun kot o€ vedtepeg nlkiec. H
cuupOpP®on ot Mecsoyelaxn S TpoPn Kot 1 KAAHTEPT TOLOTNTO TOL VITVOL CYETICOVTOL
pe  younAotepo kivouvo moAvvoonpomtoac. To  omoteAéopoto TG UEAETNG
vroypopupilovy TV ovayKn Yl OTPATNYIKEG  TPOANYNG KoL TTPOYPELLLLOTOL
evatcOnronoinong yo tnv vyeia yo oAdkANpo tov mAnbvoud. Mpoypappoto TpdAnyng
Kol 0dnyieg mpakTikng dnuoctog vyeiag otnv Kompo ko aArlov Ba mpémel va Aafovv
vdym To Topomdve amoteAéopata Kot 0o mpémel va avomtuyBovv katevBuvTrpleg
YPOUUES Yoo TN onuodowo vyeio vmoypappilovtog TN onuacioc g THPNONS NG
Meooyelokng S1oTpoepns Kot TnG KOANG ToltOTNTOS TOV DTVOL KOl TG GVGYETIONG TOVG LE

TNV ToAVVOCT POTNTA.

AEEe1IS KAEWOLA: ToAVVOGTPOTNTA, MEGOYELKT] SLOTPOPT|, VTTVOC, EMONOAOYIN, XPOVIES
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1 Chapter 1 - Introduction

1.1 Multimorbidity

During the last decade, there has been an increasing interest in the clinical
importance of multimorbidity, which is defined as the co-existence of two or more
chronic conditions *. More specifically, multimorbidity is described as any combination
of a chronic disease with at least one other disease (acute or chronic) or biopsychosocial
factor (associated or not) or somatic risk factor 2. Hence, multimorbidity, or multiple co-

morbidity, or multiple chronic conditions, is a term that means co-occurring diseases.

The idea of multimorbidity was first described in 1970 by P. BrandImeier 3, in an
effort to examine all conditions as a whole in an individual #, in addition to the definition
and concept of comorbidity. Since then, there were many terms used to denote
comorbidity, such as multimorbidity, morbidity burden, and the medical and social
complexity of the patient °, without, however, meaning the same thing. Comorbidity
defines the combination of additional diseases beyond an index disorder 6, which indicates
that the main interest is on the index condition and the possible effects of other disorders
on the prognosis of that disease. In 2008, the World Health Organization (WHO) defined
multimorbidity as “being affected by two or more chronic health conditions” in order to
explain the idea of multimorbidity, with the aim to focus on people’s overall health status
"8 Multimorbidity seemed to be a concept that could function as a driving force for

general practice and long-term care 8.

In one of the first reviews that aimed to clarify the definition of multimorbidity,
the European General Practice Research Network (EGPRN) found that more than one
hundred definitions existed °, hence, EGPRN outlined the definition and the concept of
multimorbidity, which was also supported by a systematic review °. According to that
description, multimorbidity is defined as any combination of a chronic disease with at
least one other disease (acute or chronic) or bio-psychosocial factor (associated or not) or
somatic risk factor. In this definition, any bio-psychosocial factor, any somatic risk factor,
the social network, the burden of diseases, the health care consumption, and the patient’s
coping strategies may function as modifiers of the effects of multimorbidity. Three major
definitions are used in the literature based on 1) the number (commonly two or three) of

concurrent diseases in the same individual, 2) cumulative indices evaluating both number

1



and severity of the concurrent diseases, and 3) the simultaneous presence of diseases/
symptoms, cognitive and physical functional limitations 1°. The first definition is mostly
used in epidemiological studies; the second one is frequently used in clinical studies
where the goal is to identify individuals who may benefit from specific interventions; and
the third one is used in studies, which consider symptoms, cognitive and physical
dysfunctions and psychological problems, in addition to the co-occurrence of the diseases.

Multimorbidity is a relatively common condition which affects 18-30% of adults
of all ages »**. Estimates of multimorbidity vary from 10% to over 90% 1213, A systematic
review found that the prevalence of multimorbidity ranged from 3.5% to 98.5% in
primary care setting and 13.1% to 71.8% nationally *. This wide variation is partly due
to dissimilar definitions, including the number of chronic conditions considered, and the
data sources and data collection methods used (for example, self-reported questionnaires,
questionnaires with medical history obtained from a health professional, and pharmacy
databases to identify different conditions). Apart from these, the variation in the
prevalence of multimorbidity could be the result of differences in demographic
characteristics, in recruitment methods, and sample sizes. In addition, some studies
focused only on specific chronic or mental health diseases, or the presence of two or more
chronic diseases from a smaller number of diseases 4. More specifically, an
epidemiologic study in Australia ** reported that the prevalence of multimorbidity was
37.1% and that this did not differ between sexes and that the most common morbidity
combinations were arthritis/ chronic back pain with vascular disease (15.0%), mental
health problem with vascular disease (10.6%), and arthritis/ chronic back pain with
mental health problem (10.6%). These combinations are consistent with the most
prevalent combinations found in another study in the Swiss Sentinel Surveillance
Network ¥ with the exception of arthritis/ chronic pain combined with mental health
problem; instead, this study found that the third most prevalent combination was
conditions of the metabolic and endocrine systems.

In another study, the prevalence of multimorbidity in South Asian adults was
reported to be only 9.4% and the analysis for different age groups showed that the
prevalence in people younger than 60 years old was 10% and in people older than 60
years old it was 37% *°. Studies in several western countries showed that many people

living with chronic diseases have in fact two or more chronic diseases 2. Similarly, a



large, nationally representative, study in Scotland demonstrated that across 40 chronic
conditions, there were more people with multimorbidity than with a single disease ’. In
Southern China, an epidemiologic study 8 found that more than one in ten of the total
study population had two or more chronic conditions and that the prevalence of
multimorbidity increased with age, which is consistent with reports from other studies as
well 1220 A cross-sectional study, conducted in a practice-based research network, found
that multimorbidity is a prevalent problem in primary care practice 2, a finding with
implications for health care delivery and payment, quality assessment, and research.
Median prevalence across practices ranged from 35.8% for hypertension to 0.23% for
Parkinson disease, with wide variability among practices for all conditions.

Furthermore, in Alberta, a western province of Canada, a cross-sectional survey
22 found that the overall age and sex standardized prevalence of multimorbidity was
19.0%. The authors reported that of those participants with multimorbidity, 70.2% were
less than 65 years old, and that the most common combination of chronic conditions was
chronic pain and arthritis. Finally, the Swiss Fire project ?°, which examined the
prevalence of multimorbidity using three different definitions, found that the prevalence
estimates were similar under the three different definitions (13%, 14%, and 15%) and that
the most prevalent conditions were hypertension, back syndrome, type Il diabetes, and

degenerative joint disease.

Several factors have been identified as contributing to the multimorbidity burden,
including socio-demographic factors, such as age 2, gender 8, education 3, and socio-
economic status 13233 pody mass index (BMI) 2, quality of life 3, physical activity 32,
smoking 3%, as well as other psychological and environmental factors 4. The onset of
multimorbidity may occur 15-20 years earlier in individuals living in deprived areas as a
result of poor quality of life, psychological distress, worsening functional capacity, longer
hospital days, and more post-operative complications leading to higher costs of care %.
In addition, people in deprived areas are at an increased risk for poor health outcomes,
such as hospital re-admission, institutionalization, and mortality 3”38, Multimorbidity may
modify the health outcomes and lead to an increased disability or a decreased quality of
life or frailty. Cardiometabolic multimorbidity, which is defined as the co-existence of at
least two conditions of diabetes, coronary heart disease, and stroke, has also been shown

to be quite common in the general population 362°, Metabolic syndrome, which is a term



describing the condition where a combination of diabetes, hypertension, and obesity
exists, is associated with the risk of cardiometabolic multimorbidity and multimorbidity

in more general.

Furthermore, multimorbidity is quite common in the elderly, among whom the
prevalence was estimated to be 60% in some populations -4, However, even in younger
ages the prevalence of multimorbidity is relatively high and it has been reported that
almost 50% of the people with multimorbidity are in fact younger than 65 years old '.
Globally, the proportion of people aged 60 years old and older has steadily increased from
8.1% in 1960 to 10% in 2000 *°. WHO indicates that the average life expectancy has
increased from 2000 to 2019 more than 6 years. Specifically, in 2000 the life expectancy
was 66.8 years while in 2019 the life expectancy was 73.4 years. As the average life
expectancy is increasing worldwide so does multimorbidity since the number of years
living with disability due to various chronic conditions, such as angina, arthritis, asthma,
chronic back pain, diabetes, oral diseases, hearing problems, tuberculosis, and visual
impairments, is also rising %!, mainly due to population growth and aging of the
population worldwide “°. Given that chronic illnesses are the leading cause of morbidity
worldwide with several diseases being related to aging '* and the fact that the World
Health Organization (WHO) estimates that by 2030 life expectancy will be even higher

than today, multimorbidity is emerging as a new global health challenge.

Multimorbidity is associated with reduced quality of life 1* and it can limit access
to therapies and operative interventions 2, as well as increase disabilities and mortality
11,3243 - A systematic review reported that the majority of the studies considered found a
significant effect of multimorbidity on disability, quality of life, and health care utilization
10, On the other hand, multimorbidity increases the risk of hospital admission, the length
of stay and readmission, dependency, polypharmacy, and mortality 3>%. More
specifically, multimorbid individuals have a greater need of using multiple medications
which is associated with other contrary effects and longer and more regular

hospitalization >4,

Knowledge of multimorbidity in a given population has important implications
for prevention, diagnosis, treatment, and prognosis strategies, as the appropriate
management of long-term disorders is a key challenge for health systems internationally.

Consequently, identifying the factors associated with the likelihood of multimorbidity is
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important. Apart from the factors mentioned before as significant predictors, it is also
possible that other factors, such as adherence to the Mediterranean Diet and quality of

sleep, may also be connected with the development of multimorbidity in an individual.
1.2 Mediterranean Diet

Dietary habits can affect an individual’s health throughout life. A healthy diet is
preventive of several non-communicable diseases and conditions #’. It has been reported
that a diet which includes a high consumption of fruits and vegetables, whole grains, and
fish %8, and a low consumption of animal fat lowers the risk of obesity and cardiovascular

diseases*®, as well as neoplastic diseases *°.

The effect of diet on human health has been the subject of investigation in many
epidemiological studies and the Mediterranean Diet is the most extensively studied
dietary pattern. In the Mediterranean region, olive oil, which is very important to human
health, is the main source of dietary fat *® and it is usually accompanied by the
consumption of large portions of vegetables, in the form of cooked foods or salads (i.e.
Greek salad). Wheat, olives, and grapes, as well as their derivatives are also important
components of the Mediterranean Diet “8. Furthermore, for residents of the Mediterranean
region, fish consumption is an essential part of their diet °L,

The Mediterranean Diet was first described by Ancel Keys in the 1950s. The
Mediterranean dietary pattern is usually presented in the form of a pyramid 52, At the top
of that pyramid, there are the foods which should be consumed rarely and at the base the
foods which should be consumed most frequently. The pyramid suggests the appropriate
servings for each food category as well and it defines that one serving is approximately
equal to one half of the proportions as defined in the Greek market regulations (set to
approximately half the quantity served in a Greek restaurant). Thus, one serving is equal
to one slice of bread (25 g), 100 g potatoes, half a cup (i.e. 50-60 g) of cooked rice or
pasta, a cup of raw leafy vegetables or half a cup of other vegetables, cooked or chopped
(i.e. approximately 100 g for most vegetables), one apple (80 g), one banana (60 g), one
orange (100 g), 200 g of melon or watermelon, 30 g of grapes, one cup of milk or yogurt,
30 g of cheese, 1 egg, approximately 60 g of cooked lean meat or fish and one cup (i.e.
100 g) of cooked dry beans. So, the Mediterranean Diet pattern includes at the base the

daily consumption of non-refined cereals and products, such as whole grain bread, pasta,
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rice (8 servings), fruits (4-6 servings), vegetables including wild greens (2-3 servings),
daily consumption of oil in cooking as the main added lipid, and nonfat or low fat dairy
products, such as milk, cheese, yoghurt (1-2 servings) “8. In the intermediate positions of
the pyramid, there is the weekly consumption of foods, including potatoes (4-5 servings),
olives, pulses and nuts (>4 servings), sweets (1-3 servings), eggs (1-3 servings), fish (4-
5 servings), and poultry (1-3 servings). At the top, there is the monthly consumption of
red meat and meat products (4-5 servings). Apart from the above, the Mediterranean Diet
pattern is characterized by a moderate consumption of wine such as 1 to 2 glasses per
day, usually accompanying the meals. Furthermore, it promotes the daily physical
activity, drinking plenty of water and avoiding salt, replacing it with herbs, including
basil, oregano, thyme etc. Hence, the Mediterranean Diet is characterized by a high intake
of olive oil, fruit, nuts, vegetables, and cereals, a moderate intake of fish and poultry, a
low intake of dairy products, red meat, processed meats, and sweets, and wine in

moderation consumed with meals 2.

The relationship of the Mediterranean Diet with human health and particularly
cardiovascular diseases (CVD) > other metabolic morbidities “°, some types of
cancer *°, and psychological and neurological disorders °’ has also been examined.
Increased levels of obesity, CVD, and diabetes °® have been observed over the past couple
of decades, matched with a transition in dietary patterns, including reduced levels of
adherence to the Mediterranean Diet. A randomized clinical trial in Lyon,
France *° assigned the experimental group to a diet similar to the Cretan diet, which
includes foods high in a-linolenic acid and olive oil and a low consumption of red meat
and dairy products. The control group was assigned to a diet similar to a low fat diet as
recommended by the American Heart Association. The authors reported a 70% reduction
in the risk of death and of recurrent cardiovascular disease in the participants on the
Mediterranean Diet in comparison to the control group, after five years. Moreover, it has
been reported that the Mediterranean Diet is protective against cardiovascular disease,
coronary heart disease, and stroke 3556062 A meta-analysis showed that adherence to
the Mediterranean Diet was associated with a reduced risk of metabolic syndrome 82 and
the same study also argued for its protective role on the different components of metabolic
syndrome, namely waist circumference, high-density lipoprotein cholesterol,

triglycerides, systolic and diastolic blood pressure, and glucose. Furthermore, an



epidemiological study in Greece ® showed that the Mediterranean Diet was associated
with a statistically significant reduction in total mortality. Apart from the beneficial
effects of the Mediterranean Diet on cardiovascular disease, coronary heart disease,
stroke, and metabolic syndrome, Willett WC ®° argued that, together with regular physical
activity and not smoking, 90% of Type Il diabetes cases could be avoided by healthy food
choices that are consistent with the traditional Mediterranean Diet. Another
epidemiological study ® examined the association of Mediterranean Diet with medical
multimorbidity and depressive symptoms among elderly participants. The study showed
that the Mediterranean Diet was involved in the regulation of physical and mental health
of elderly people and suggested that it may contribute to protecting elderly from higher

levels of poly-pathology.

In summary, Mediterranean Diet, defined as the traditional dietary pattern found
in Mediterranean countries with production of olives, such as Greece, Southern Italy and
Spain ®’, meets many criteria of a healthy diet ®® and is highly beneficial to any individual.

1.3 Quality of sleep

Sleep is described as “a reversible behavioral state of perceptual disengagement
from and unresponsiveness to the environment and is a complex mixture of behavioral as
well as physiologic processes” . It is an important part of our existence and postural
recumbence, behavioral quiescence, closed eyes, and other indicators are the common

components which are usually present during sleep °°.

Poor sleep is a major public health concern and a common medical condition with
serious adverse consequences '°. The recommended duration of sleep is 8.5-9.5 hours for
adolescents (10-17 years old) and 7-9 hours for individuals older than 18 years old 2,
Sufficient sleep enhances memory "2 and it has been associated with self-rated happiness
73, as well as with good academic performance 274, On the other hand, poor sleep has
been shown to affect the endocrine, immune, and nervous systems and increases
someone’s cardio-metabolic risk as it is associated with obesity, diabetes, impaired

glucose tolerance, and hypertension 76,

Many studies have demonstrated a high prevalence of sleep disturbances among
older adults 7"-8! which are associated with different chronic diseases, including heart
disease, diabetes, and depression 888, Furthermore, it seems that aging is related with
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changes in certain sleep parameters. Specifically, aging decreases the total sleep time and
sleep efficiency, the slow wave sleep, and the rapid eye movements sleep and increases
the time awake after sleep onset, the number of arousals from sleep, and sleep latency &°.
At the same time, insufficient sleep is common among different age groups *° and
nowadays it seems that younger people too have difficulties with their sleep due to several
factors, including shift work, prolonged working hours, irregular sleep schedules ™ and
the use of electronics (i.e., mobile phones, tablets etc.). Quality of sleep is affected by
sleep disorders, such as insomnia, sleep-disordered breathing, circadian rhythm disorders
75, and obstructive sleep apnoea. Moreover, socioeconomic factors 1%, physical activity
% and dietary habits ®%’, pathological factors, as well as psychosocial factors 8, can also

affect sleep and they are associated with certain primary sleep disorders.

Some epidemiological studies %°° have examined the association between
obstructive sleep apnoea and multimorbidity and found that obstructive sleep apnoea is
often associated with severe multimorbidity. In addition, epidemiological studies reported
associations between insomnia and medical conditions in elderly people . The
consequences of sleep quality are quite prevalent, and they take a toll on nearly every key
indicator of public health: mortality, morbidity, performance, accidents and injuries,
functioning and quality of life, family well-being, and health care utilization.

1.4 Cyprus

The latest survey in 2019 of the Statistical Service of Cyprus, a high-income
country in the Eastern Mediterranean, reported that 47.7% of the Cypriot population aged
15 years old and older have one chronic disease which indicates an increase compared to
the corresponding percentage in 2014 (42.5%). More specifically, 16.2% of individuals
aged 15-24 years old reported having one chronic disease, with the percentage increasing
as the age increases. In individuals 25-34 years old the percentage was 22.2%, in those
aged 35-44 years old it was 32%, in those aged 45-54 years old 55.4%, in those aged 55-
64 years old 76.3%, in those aged 65-74 years old 89.5%, and in those aged 75 years old
or older 94.3%.

Moreover, in the latest survey of the Statistical Service of Cyprus it was reported
that the prevalence of specific chronic diseases in the last 12 months in Cypriots aged 15

years old and older was as follows: 18.9% for hypertension, 17.6% for hyperlipidemia,
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15.3% for back pain chronic diseases, 9.8% for neck chronic diseases, 9.6% for joint
diseases (excluding arthritis), 7% for diabetes (excluding gestational diabetes), 5.1% for
osteoporosis, 4.7% for depression, and 2.8% for having a heart attack. Among individuals
with hypertension, hyperlipidemia, and heart attack, there were more men than women
while for back pain chronic diseases, neck chronic diseases, joint diseases, diabetes and
depression, there were more women than men. However, there is no data available about

individuals who have more than one morbidities.

According to the latest WHO data (2018), the life expectancy at birth in Cyprus is
82.2 years (83.1 years for women and 78.4 years for men), which is among the highest in
the EU, giving Cyprus a World Life Expectancy ranking of 28. At the same time, Cyprus
has a high prevalence of smoking (39% in men vs. 17% in women) (WHO, 2019)
and overweight/ obese people (60% vs. 38% for men and women, respectively)
(EUROSTAT, 2014). Hence, the Cypriot population has several characteristics, which
could be associated with the occurrence of a number of chronic diseases.

In relation to the Mediterranean Diet, the latest study in Cyprus which investigated
the adherence of the Cypriot population to the Mediterranean Diet was in 2005 1%, The
study reported that the adherence to the Mediterranean Diet was higher in the elderly and
that more than 90% of the participants in that age group followed the Mediterranean Diet
pattern for at least 30-40 years of their life. Apart from this, the latest survey of the
Statistical Service of Cyprus in 2019 found that 56.6% of men aged 15 years old and older
consumed fruits at least once a day, while the corresponding percentage among women
was 63.1%. Regarding the consumption of vegetables, the study reported that 44.6% of
men and 51.5% of women consumed vegetables at least once a day. However, there is no
updated data about adherence to Mediterranean Diet in the general adult population of

Cyprus as well as its association with multimorbidity.

Similarly, there is no data about the Cypriot population’s sleep quality. A recent
cross-sectional study 12 reported that 50% of men and 18% of women in the general
population of Cyprus were in an intermediate to high risk for obstructive sleep apnoea.
Nevertheless, there is no information about the overall quality of sleep in the Cypriot
population in general, or within different age groups and sexes. In addition, not much is

known about the association of quality of sleep and multimorbidity.



1.5 Research gaps

As mentioned above, in Cyprus there is a lack of information about multimorbidity,
the relevant risk factors, and the characteristics of individuals with the condition.
Moreover, there is no recent data about the adherence to Mediterranean Diet in the general
adult population of Cyprus, including in different age groups, males and females, and all
the geographical areas of Cyprus, as well as its association with multimorbidity. Finally,
there is a gap in research knowledge in terms of the Cypriot population’s sleep quality
and there is further a lack of evidence of the association of quality of sleep and
multimorbidity.

1.6 Aims

The first goal of this dissertation work was to assess the prevalence of
multimorbidity in the adult general population of Cyprus and create the profile of the
multi-morbid individual. Furthermore, our study aimed to identify the most common
diseases and the most frequent combinations of diseases in the Cypriot population. Given
the lack of knowledge about the prevalence of multimorbidity in the Cypriot population,
this would be important to assess, as individuals with multiple chronic conditions have
more health needs, which should be recognized by the health system. As previously
mentioned the assessment of multimorbidity prevalence and its related factors in a
population has important implications for the prevention, diagnosis, treatment, and public

health strategies, hence there is a need for generating relevant data.

Another goal of the study was to evaluate the association of Mediterranean Diet
with multimorbidity as, to the best of our knowledge, this has not been previously
examined. The examination of the association of Mediterranean Diet and multimorbidity
may have important implications not only in the Cypriot population but elsewhere as well.
Hence, the second aim of the dissertation was to examine the adherence of the adult
general population of Cyprus to the Mediterranean Diet and assess the relationship
between this adherence and multimorbidity. As mentioned in section 1.2, it appears that
the level of adherence to the Mediterranean Diet has been reduced over the past couple
of decades and there has been a transition in dietary patterns from a more traditional

Mediterranean Diet to a more western Diet. Moreover, there is no recent information
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about the adherence of the Cypriot population to the Mediterranean Diet and given the
fact that the Mediterranean Diet is a healthy diet with many beneficial effects on human

health, that knowledge would be important.

Finally, sleep quality influences many key indicators of public health, including
morbidity . Given the clinical significance of multimorbidity and the importance of
sleep in a specific population, the third objective of the study was to assess the quality of
sleep in the adult general population of Cyprus and examine the relationship between
quality of sleep and multimorbidity. Some epidemiological studies *¢*° have examined
the association between specific sleep disturbances and multimorbidity, however, there is
no evidence for the relationship between quality of sleep and multimorbidity. In addition,
there is no data about the quality of sleep in the Cypriot population and since quality of
sleep plays an important role to every key indicator of public health, that estimation would

be important.

The goals of the study are presented in Figure 1.1.

Figure 1.1: Aims of the study.

Prevalence of
multimorbidity in the adult
general population of

Cyprus.
Association between Association between
multimorbidity and multimorbidity and sleep
Mediterranean Diet. quality.
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1.7 Outline

The rationale and the objectives of this work are explained in Chapter 1.
Furthermore, Chapter 1 provides some background information on multimorbidity based
on a review of the literature, which also includes epidemiologic information about

multimorbidity prevalence, Mediterranean Diet, and quality of sleep.

Chapter 2 provides the research methodology of the study, including details about
the study design, sample size calculation, setting, sampling and data collection, and ethics
approval. It defines the main outcome and the main exposures of interest (Mediterranean
Diet and sleep quality) and it outlines other important characteristics of interest. Chapter
2 also includes information about the statistical analysis followed for the calculation of
the prevalence of multimorbidity, of the most common chronic diseases and the most
common combinations of chronic diseases, the assessment of the adherence to the
Mediterranean Diet and its association with multimorbidity, and the assessment of the
quality of sleep and its association with multimorbidity.

Chapter 3 focuses on the results of the first aim of this work, which involves the
assessment of the prevalence of multimorbidity, of the most common chronic diseases
and of the most common combinations of chronic diseases. It describes the participants’
characteristics overall, by sex, and by the four age groups of the study, and it reports on
the prevalence of multimorbidity, the most common diseases, and the most frequent
combinations of diseases in the Cypriot population, as well as on the distribution of

multimorbidity.

Chapter 4 provides the results on the assessment of the adherence to the
Mediterranean Diet and its association with multimorbidity — the second aim of this
dissertation. It describes the adherence of the population to the Mediterranean Diet, it
evaluates the association of Mediterranean Diet with multimorbidity, and it further

explains how Mediterranean Diet is associated with specific chronic diseases.

Chapter 5 describes the results of the third aim of this work, which is the assessment
of the quality of sleep in the Cypriot adult population. It examines how different
characteristics are associated with quality of sleep and it addresses the association of
quality of sleep with multimorbidity and with particular chronic conditions.
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Chapter 6 includes a discussion of the results. It compares the study with other
similar studies elsewhere and it outlines the general implications, as well as the impact

and significance of the work.

Chapter 7 provides a conclusion, describes the study’s major limitations and

strengths, and discusses the implications and the future directions.

Finally, an Appendix is provided at the end of the dissertation, which includes
additional figures and tables, as well as the different tools and measures used in this study,

such as the questionnaire of the study.
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2 Chapter 2 - Research Methodology

2.1 Study Design

This was a cross-sectional study. Cross-sectional studies could be used to estimate
a population parameter like prevalence of some disease in a community or the average
value of some quantitative variable in a population, commonly for the purposes of public
health planning. Cross-sectional studies may be also used to examine associations
between outcomes and exposures, which may exist, and that information could potentially
be used for generating other hypotheses for future research, such as for randomized
clinical trials investigating causal relationships among exposures and outcomes. Cross-
sectional studies are conducted at a specific point in time, so they can be thought of as a
“snapshot” of the outcome of interest and any exposures or risk factors or characteristics
associated with it. The data collected in this type of study include characteristics of the
study participants, such as demographic information, exposures or risk factors that may
be associated with the outcome, as well as information and details about the study

outcome.

The aim of our study was to assess the prevalence of multimorbidity in the Cypriot
population and several subgroups of the population at a given point in time and evaluate
its association with Mediterranean diet and quality of sleep, hence, a cross-sectional study
design was considered appropriate.

2.2 Sample size calculation

The sample size needed for the study was calculated using the following formula
103,104.

B 2°xP(1-P)
n - T
Where:
n = required sample size
z = value from a standard Normal distribution corresponding to an a level of confidence

P = expected prevalence
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d = precision needed

The level of confidence usually aimed for is 95% with most researchers presenting
results with a 95% confidence interval (ClI), hence the corresponding z used under a 95%
Cl was 1.96. In addition, we need to know the expected prevalence and this could be
estimated from previous studies, if available, or from a smaller pilot study which can be
used to calculate the corresponding P 1%. Based on a literature review on the topic, the
prevalence of multimorbidity varies between 25%-50%. Moreover, we also conducted a
pilot study with a sample of 100 individuals and we found that the prevalence of
multimorbidity was 30%. Therefore, we used an expected prevalence prevalence equal to
0.30 for our sample size calculation. Finally, though there are no clear guidelines for
choosing an appropriate precision d, some authors recommend selecting a precision of
around 5% if the prevalence of the disease is going to be between 10% and 90%, which

is also what we used here.

In addition to estimating the prevalence of multimorbidity in the Cypriot
population in general, another goal of the study was the estimation of the prevalence of
multimorbidity separately for specific age groups given the age distribution of the general
population of Cyprus. Based on the literature, we found that the prevalence of
multimorbidity varies between 10%-15%, 20%-30%, 30%-65%, and 65%-75%
18,20,21,28,55,104-107 i the four age groups which was used in the study (18-24, 25-44, 45-64,
and 65+ years old), respectively. Using the anticipated population proportion table 1% and
assuming a prevalence P estimated to within d points with 95% confidence % we found
that the most appropriate sample sizes for the four different age groups were 138-196,
384-504, 350-380, and 200-243, for 18-24, 25-44, 45-64, and 65+ years old groups of the
study, respectively. We used different precisions for each age group given the prevalence
in each age group and Cypriot population distribution. Hence, we used a precision of 5%
in the age groups 25-44 and 45-64 years old, a precision of 4% in the age group 18-24
years old, and a precision of 6% in the 65 years old and older group. Based on the
prevalence in each age group from the pilot study (11% in the 18-24 years old group, 22%
in the age group 25-44, 36% in the 45-64 age group, and 70% in the 65+ age group) and
the corresponding precisions in each age group we calculated the necessary sample size
7°xP(1-P)

in each age group separately using the formulan = e

, with z equal to 1.96.
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The resulting sample sizes were 146, 420, 360 and 220 in each of the 18-24, 25-44, 45-
64 and 65+ age groups, respectively. Thus, the required total sample size to estimate the
prevalence of multimorbidity using a 95% confidence interval (Cl) was the sum of the

sample sizes of the four age groups which was n=1,145.
2.3 Setting

The referent population included all men and women over 18 years old, living in
the five government-controlled municipalities of the Republic of Cyprus (Nicosia,
Limassol, Larnaca, Paphos, and Ammochostos). Individuals living in nursing homes or
those institutionalized were excluded. In order to ensure that data was collected during all
seasons of the year, as the questionnaire had elements that could be affected by
seasonality, we chose to perform the administration of the questionnaire over a whole
year. Data collection took place between May 2018 and June 2019. We collected a similar
number of questionnaires each month and since the total sample size of the study was

1145 we collected approximately 95 questionnaires per month.
2.4 Sampling

A stratified sampling procedure, on a feasibility basis, was implemented to ensure
that the sample matched the Cypriot population in three key demographic characteristics,
namely age, sex, and region. Using the latest census data available for Cyprus (2011), the
referent population was divided to the five municipalities of Cyprus, corresponding to the
5 government controlled geographical areas. Then, the population was further divided
according to type of residence (urban or rural, as provided by the National Bureau of
Statistics), sex (men, women), and age group (18-24, 25-44, 45-64, 65+ years old). The
effort was to recruit within the age groups 18-24, 25-44, 45-64 and 65+, for men-women,
and urban-rural areas, within each of the 5 municipalities, according to the size of the

population.

More specifically, we first obtained the total number of people in each of the 16
subgroups for each geographical area of Cyprus as indicated in Table 2.1. The subgroups
were as follows: in urban areas; men 18-24 years old, men 25-44 years old, men 45-64
years old, men 65+ years old, women 18-24 years old, women 25-44 years old, women

45-64 years old, women 65+ years old and similarly in rural areas; men 18-24 years old,
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men 25-44 years old, men 45-64 years old, men 65+ years old, women 18-24 years old,

women 25-44 years old, women 45-64 years old, women 65+ years old.

Table 2.1: Cypriot population in each of the 16 subgroups of the study based on the
census of the Cypriot population in 2011.

Province Urban/Rural Sex Age group
18-24 25-44 45-64 65+
Total 88400 265538 206164 111767
Total Men 45364 124926 100404 51689
Women 43036 140612 105760 60078
Total 59486 185320 138940 71848
Overall Urban Men 30284 86595 66703 32990
Women 29202 98725 72237 38858
Total 28914 80218 67224 39919
Rural Men 15080 38331 33701 18699
Women 13834 41087 33523 21220
Total 34518 107809 79108 42897
Total Men 17827 50891 37916 19549
Women 16691 56918 41192 23330
Total 24603 80956 58654 31479
Nicosia Urban Men 12581 37820 27652 14332
Women 12022 43136 31002 17147
Total 9915 26853 20454 11400
Rural Men 5246 13071 10264 5217
Women 4669 13782 10190 6183
Total 24746 73482 58199 32180
Total Men 12507 34239 28375 14652
Women 12240 39243 29824 17528
Total 19312 57788 44442 22963
Limassol Urban Men 9753 26896 21436 10427
Women 9567 30892 23006 12536
Total 5426 15694 13757 9217
Rural Men 2753 7343 6939 4225
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Women 2673 8351 6818 4992
Total 15683 44103 34432 18318
Total Men 8033 20948 16950 8564
Women 7650 23155 17482 9754
Total 9167 26597 20138 10779
Larnaka Urban Men 4709 12414 9780 4950
Women 4458 14183 10358 5829
Total 6516 17506 14294 7539
Rural Men 3324 8534 7170 3614
Women 3192 8972 7124 3925
Total 8476 25991 22935 12993
Total Men 4372 12192 11405 6334
Women 4104 13799 11530 6659
Total 6396 19979 15706 6627
Paphos Urban Men 3241 9465 7835 3281
Women 3155 10514 7871 3346
Total 2080 6012 7229 6366
Rural Men 1131 2727 3570 3053
Women 949 3285 3659 3313
Total 4977 14153 11490 5397
Total Men 2625 6656 5758 2590
Women 2351 7497 5732 2807
Ammochostos
Total 4977 14153 11490 5397
Rural Men 2625 6656 5758 2590
Women 2351 7497 5732 2807

We then computed the corresponding percentages in each of those 16 subgroups

(Table 2.2) by first dividing the total number of people in each of the age groups of the

study with the total Cypriot population (671,869). Then we divided the total number of

men and women separately with the total number of each age group to find the

corresponding percentages of both sexes in the four age groups of the study. For each

province, we divided the total number of individuals in each age group with the overall

total number of individuals in each age group. For instance, in order to find the percentage
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of individuals aged 18-24 years old overall living in Nicosia, we divided the total number
of individuals aged 18-24 years old living in Nicosia (34,518) with the total number of
individuals aged 18-24 years old (88,400). In addition, we found the percentages of each
age group in urban and rural areas, by diving the total number of individuals of a specific
age group living in urban and rural area with the total number of that specific age group.
For example, in order to find individuals aged 18-24 years old living in urban area in
Nicosia, we divided the total number of individuals aged 18-24 years old living in urban
area (24,603) with the total number of individuals aged 18-24 years old (34,518). We
performed the same procedure for each age group, sex and region in the five provinces of
Cyprus, separately (Table 2.2).

This way we calculated the percentage of men/ women in each of the four age
groups (18-24, 25-44, 45-64, 65+) in rural and urban areas of each province and after this
was done we computed the sample size needed with respect to each age, sex, geographical
area, and residency (for example, the sample size for residents aged 18-24 years old of

24603

urban regions in Nicosia was 9><1145=41) (Table 2.3). Using this stratified

random sampling approach, we ensure a representative sample of the entire population

with respect to age group, sex, geographical area, and residency.
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Table 2.2: Cypriot population (%) in each of the 16 subgroups of the study based on the census of the Cypriot population in 2011.

Province Urban/ Sex Age group
Rural
18-24 25-44 45-64 65+
1
Total 88400 .| 268538 .. | 206164 .| 111767
671869 671869 671869 671869
2
ol | Ve 45364 | 124926 | 100404 51689 ¢
88400 140612 206164 111767
2
Women? | 43036 | 140612 .~ | 105760 60078 . 0 .,
88400 140612 206164 111767
3
Total 50486 .. | 185820 | 138940 71848 o
455594 455594 455594 455594
MenZ | 30284 86595 66703 32990
90208 100=51 100 = 47 100 = 48 52990 100 = 46
Overall Urban 50486 185320 138940 71848
2
Women? | 29202 o 98725 2287 o 38858 o .,
59486 185320 138940 71848
7
Total 28914 .| 80218 67224 o 39919 .o
216275 216275 216275 216275
2
rural | VEn 15080 100=s2 | 28331 100-4g 33701 100=50 18699 100=47
28914 80218 67224 39919
2
Women? | 13834 | 41087 38528 21220
28914 80218 67224 39919
5
Total | Total 34518 .o | 107809 79108 o 42897 | oo
88400 265538 206164 111767




2
Men 17827 100=52 | 298 100-47 | 3710 100-48 19549 100=46
34518 107809 79108 42897
2
Women? | 16691 | 56918 me o 28330 .,
34518 107809 79108 42897
6
Total 24603 . | 8096 . 58954 . 3479
Ut 34518 107809 79108 42897
rnan 2
Men 12581 10051 | 37820 100-47 27652 100=47 14332 100=46
24603 80956 58954 31479
2
- Women? | 12022~ | 43136 31002 . 47,
icosia 24603 80956 58954 31479
6
Total® | 9915 \0g_og | 20853 iq9_o5 | 20454 10026 11400 100=27
34518 107809 79108 42897
2
rural | Ven 5246 100=53 13071 100 =29 10264 . 100=50 217 100= 46
15 26853 20454 11400
2
Women® | 4669 10— 47 13782 100=51 10190 10050 6183  100-54
9915 26853 20454 11400
5
Total 24746 100-28 | "3%82 100-28 58199  100=28 32180 100= 29
88400 265538 206164 111767
M 2
Total en 12507 q00=51 | 24239 100-47 28375 100 = 49 14652 100=46
24746 73482 58199 32180
2
Women? | 12240 39243\ o 29824 o 1758 o
24746 73482 58109 32180
6
Total® | 19312 10y_7g | 57788 100—79 44442 100-76 22963 100-71
24746 73482 58199 32180




Men?

9753

26896

21436

10427

«100 = 50 «100 = 46 «100 = 48 «100 = 45
g | Urban 10312 57788 44442 22963
1Masso 2
Women® | 9567 109_50 | 39892 150-s54 23006 100=s52 12536 10055
10312 57788 44442 22963
6
Total 9426 0022 | 1999 100-21 13757 100=24 9217 100=29
24746 73482 58199 32180
2
rural | Ven 2153 100=51 7343 100=47 0939 10050 4225 100=46
26 15694 13757 17
2
Women® | 2673 104 _ 49 8351 100-53 6818 | 100=50 4992 100-54
5426 15694 13757 9217
5
Total 15683, o | 44108 34432 - 18318 .o
88400 265538 206164 111767
2
Total | Ven 8033 100=51 20948 100 - 47 16950 10— 49 8564  100=47
15683 44103 34432 18318
2
Women® | 7650 1q_ 49 23155 100-53 17482 100-51 9754 100=53
15683 44103 34432 18318
6
Total 67 100-58 | 2597 100-60 20138 100-58 10779 10059
15683 44103 34432 18318
Larnak 2
arnaka Urban Men 4709)(100:51 12414 100 — 47 9780 <100 — 49 4950 <100 — 46
9167 26597 20138 10779
2
Women® | 4458 00— 49 14183 1 00-53 10358 100-51 5829 100-54
7 26597 20138 10779
6
Total 6516 1 00-42 17506 100—40 14294 00— 42 1539 10041
15683 44103 34432 18318
2
Rural | Ven 3324 100=51 8534 100=49 7170 10050 3614 00-48
6516 17506 14294 7539




Women?

3192

8972

7124

3925

«100 = 49 %100 =51 x100 =50 x100 =52
16 17506 14294 39
5
Towl® | 8476 ho-10 | 2 ig0-10 | 22 00211 | 2% a00-n1
ot 88400 265538 206164 111767
ota 2
Men 4312 00 o | 12192 oo o | 11405 oo 0334 100=4a7
8476 25991 22935 12993
2
Women® | 4104 | 49 | 13799 Lo0 53 | 11530 100 s 069 | 100=53
76 91 22935 12993
6
Total® | 6396 , o . | 19979 ... ., | 15706 ..o o | 6627 ..o o
U 8476 25991 22935 12993
roan 2
Paphos Me? | 3241 . | 9465 .. . | 185 3281 100=46
6396 19979 15706 6627
2
Women® | 3155 |0 a9 | 10514 100 53 811 100=51 3348 100=54
96 19979 15706 27
6
Total 2080 . 6012 o0 0s | 1229 100_4o 0366 100=49
ol 8476 25991 22935 12993
ura 2
Men™ 1 181 ioo-s1 | 2727, 100-49 379,100-50 2 x100=48
2080 6012 7229 6366
2
Women 949 100 — 49 3285><100=51 @x100:50 @AOO:SZ
2080 6012 7229 6366
5
Total 4977 00— 14153 0 _: 11490 006 5397  100=5
88400 265538 206164 111767
2
| Men 265 . 665 100_47 | 578 100—50 2590 100 =48
4977 14153 11490 5397
2
Women® | 2351 . o, | 7497 ..o oo | 5732 o0 e 2807 100=52
4977 14153 11490 5397




6
Total 4977 00— 14153 00 _: 11490 006 5397 100=5
Ammochost 88400 265538 206164 111767
mmochostos MenZ
Aural en 2625 10053 0036 | 10047 5798 | 100=50 259 100= 48
77 14153 11490 97
2
Women 2351 %100 = 47 _7497 x100=53 —5732 x100=50 2807 =x100 =52
4977 14153 11490 5397

Population of each age group divided by the total population of Cyprus (671,869).
2 population of each sex divided by the total population of the corresponding age group.

3Population of each age group divided by the total population of Cyprus in urban regions (455,594).
“*Population of each age group divided by the total population of Cyprus in rural regions (216,275).
SPopulation of each age group divided by the total population of the total population in the corresponding age group.
®Population of each age group divided by the total population of the total population in the corresponding age group and

geographical area.




Table 2.3: Sample size of the study.

Province Urban/Rural Sex Age group
18-24 25-44 45-64 65+
Total 146 420 360 220
Total Men 75 198 174 102
Women 72 222 184 118
Total 98 293 243 143
Overall Urban Men 50 137 116 65
Women 48 156 127 78
Total 48 127 117 77
Rural Men 25 61 58 36
Women 23 66 59 41
Total 57 170 138 84
Total Men 29 80 66 38
Women 28 90 72 46
Total 41 128 102 62
Nicosia Urban Men 21 60 48 28
Women 20 68 54 34
Total 16 42 36 22
Rural Men 8 21 18 10
Women 8 21 18 12
Total 41 116 102 63
Total Men 21 54 50 29
Women 20 62 52 34
Total 32 91 78 45
Limassol Urban Men 16 42 38 20
Women 16 49 40 25
Total 9 25 24 18
Rural Men 5 12 12 8
Women 4 13 12 10
Total 26 70 60 36
Total Men 13 33 29 17
Women 13 37 31 19
Total 15 42 35 22
Larnaka Urban Men 8 20 17 10
Women 7 22 18 12
Total 11 28 25 14
Rural Men 6 14 12 7
Women 5 14 13 7
Total 14 41 40 27
Total Men 7 19 20 13
Women 7 22 20 14
Total 11 32 20 14
Paphos Urban Men 6 15 10 7
Women 4 17 10 7




Total 3 9 20 13

Rural Men 2 4 10 6

Women 1 5 10 7

Total 8 22 20 10

Total Men 4 10 10 5

Women 4 12 10 5

Ammochostos Total 8 22 20 10
Rural Men 4 10 10 5

Women 4 12 10 5

Relevant training was provided to the researchers who would help with the field
work, including guidance on the instructions to be given to the participants and possible
clarifications that may be needed. The trained researchers, worked in groups of two and
approached people in all geographical areas of Cyprus. Recruitment occurred in public
places such as kiosks, supermarkets, malls, cafes, restaurants, village squares, busy
sidewalks, universities, public services, and in houses throughout urban and rural areas
of Cyprus; Nicosia (43% of the total Cypriot population), Limassol (27%), Larnaca
(15%), Paphos (10%), and Ammochostos (5%).

To account for potential biases during the enrollment of the participants, the
sampling, although on a feasibility basis, was unrestricted by any conventional selection
rules or procedures, and an effort was made to be as random as possible. For instance, we
chose public places with individuals from all ages (more than 18 years old) in all
geographical areas of Cyprus. In addition, we recruited participants at different times
during the day, and not for example only in the morning or only in the afternoon, as well
as on all days of the week, including weekends. We also tried to collect data from all the
urban and rural regions of the five geographical areas of Cyprus in a representative way.
Finally, we avoided places where it is expected that there would be more people with

chronic diseases, such as restaurants and cafes next to hospitals and nursing homes.
2.5 Data collection

A questionnaire (Appendix) was used to collect data. The questionnaire had
different sections, namely sections on personal information, medical history, dietary
habits, quality of sleep, smoking and physical activity, as well as on quality of life and
stress (Figure 2.1).




Figure 2.1: Section of the study questionnaire.
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Under the personal information section we collected information on socio-

demographic characteristics (i.e., age (in years), sex, residence (province as well as urban/

rural), marital and educational status, and annual income).

The medical history part included a detailed list of 47 chronic diseases or
conditions (Table 2.4) as well as the option of providing a chronic disease other than
those in the list. The 47 diseases or conditions which were included in the study were
compiled from the literature and specifically from other epidemiological studies that
investigated previously the prevalence of multimorbidity in different populations. The
medical history part included also questions applicable only to women regarding previous

pregnancies, use of contraceptive pills, menstruation, and menopause.



Table 2.4: The 47 chronic diseases or conditions were included in the study.

Disease Code Description
Hyperlipidemia E78.5 Unspecified, a disorder of lipoprotein
metabolism other lipidemias.
Hypertension 110 Essential (primary) hypertension, high blood

pressure, hypertension (arterial) (benign)
(essential) (malignant) (primary) (systemic).

Thyroid diseases

E02, E03.8, E03.9,

Subclinical iodine-deficiency hypothyroidism;

F05.90, E07.9 other specified hypothyroidism;
hypothyroidism, unspecified; thyrotoxicosis,
unspecified without thyrotoxic crisis or storm;
disorder of thyroid, unspecified.
Gastric reflux K21 Gastro-esophageal reflux disease with
esophagitis.
Polycystic ovarian E28.2 Polycystic ovarian syndrome, Ovarian
syndrome dysfunction.
Asthma J45 Asthma.
Irritating Bowel K58 Irritable bowel syndrome, irritable colon,
syndrome spastic colon.
Depression F33 Major depressive disorder, recurrent.
Angina 120.9 Angina pectoris, unspecified.
Atrial fibrillation 148.91 Unspecified atrial fibrillation.
Chronic hepatitis K73 Chronic hepatitis, not elsewhere classified.
Cirrhosis K74.60 Unspecified cirrhosis of liver.
Type 1 diabetes mellitus E10 Type 1 diabetes mellitus.
Type 2 diabetes mellitus E11 Hyperosmolar hyperglycemic state.
Crohn's disease K50 Regional enteritis.
Chronic Bronchitis 141, )42 Simple and mucopurulent chronic bronchitis,
Unspecified chronic bronchitis
Chronic Obstructive J44.9 Chronic obstructive pulmonary disease,

Pulmonary Disease

unspecified




Chronic sinusitis J32 Chronic sinusitis
Inflammatory bowel K50-K52 Non infective enteritis and colitis.
disease/ chronic
enteritis/ ulcerative
colitis
Heart failure 150 Heart failure.
Coronary heart disease 125.1 Atherosclerotic heart diseases of native
coronary artery.
Colon cancer C18.9 Malignant neoplasm of colon, unspecified.
Melanoma C43 Malignant melanoma of skin.
HIV B20 Human immunodeficiency virus [HIV] disease.
Lupus M32.9 Systemic lupus erythematosus, unspecified.
Multiple sclerosis G35 Multiple sclerosis.
Leukemia C95.9 Leukemia, unspecified.
Dementia/Alzheimer G30.9, FO3 Alzheimer's disease, unspecified, Unspecified
disease dementia.
Parkinson disease G20 Parkinson's disease.
Epileptic G40.909 Epilepsy, unspecified, not intractable, without
status epilepticus.
Chronic kidney disease N18.9 Chronic kidney disease, unspecified.
Urinary cancer C67 Malignant neoplasm of bladder.
Anorexia/Bulimia F50.0, F50.2 Anorexia nervosa, unspecified, Bulimia
nervosa.
Schizophrenia/Bipolar F20.9, F31.9 Schizophrenia unspecified, bipolar disorder,
unspecified.
Erectile dysfunction N52.9 Unspecified sexual dysfunction not due to a
substance or known physiological condition.
Rheumatoid arthritis MO6.9 Rheumatoid arthritis, unspecified.




Blindness/Low vision H54.0 Blindness, both eyes.
Glaucoma/Cataract H40, H25 Glaucoma, Sentile cataract.
Hearing loss/Deafness H90, H91 Conductive and sensorineural hearing loss,
other and unspecified hearing loss.
Cervical cancer C53.9 Malignant neoplasm of cervix uteri,
unspecified.
Ovarian cancer C56.9 Malignant neoplasm of unspecified ovary.
Prostate cancer C61 Malignant neoplasm of prostate.
Breast cancer C50.9 Malignant neoplasm Qf breast of unspecified
site.

The part on dietary habits included a detailed validated *°° semi-quantitative Food
Frequency Questionnaire (FFQ). The FFQ can give an adequate assessment of long-term
dietary habits in the general population and it has been used extensively, including for
nutritional assessment. An important benefit of the FFQ is the ability to include specific
local food groups which can be used to substitute other similar traditional foods of other
countries, which is the approach we followed here. This allows for comparisons between

countries.

Under the quality of sleep section, a validated version %° of the Pittsburgh Sleep
Quality Index (PSQI) was used to assess sleep quality. Permission to use this
questionnaire as developed for Greece (in Greek) was received from the University of
Pittsburgh. The PSQI is useful in identifying “good” and “poor” sleepers in different
populations and to identify associations between sleep quality and other variables (i.e.,
age, sex, medical conditions) . The PSQI is a self-reported questionnaire which

examines the quality of sleep and the sleep disturbances during a 1-month interval.

The section on smoking and physical activity comprised of questions about
current smoking status and physical activity habits (i.e., type of exercise and duration of
exercise). The quality of life section included the EQ-5D-3L questionnaire (Greek
version). The EQ-5D-3L responses recorded three levels of severity to assess the quality
of life of the participant 1*. The Perceived Stress Scale (version PSS-14) 12 was also used

for the evaluation of stress levels. Reliability and validity assessments of the translated
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stress questionnaire in Greek have been performed before 113, and we obtained permission
to use the questionnaire directly from the authors. PSS-14 measures the perceived stress
of the respondent and it consists of 14 closed questions. More details about the

questionnaire and the information collected are provided in section 2.7.

A pilot study was performed for validation and fine tuning of the questionnaire on
about 10% of the total sample of the study. Any necessary modifications were then made
on the questionnaire based on this pilot study. For example, we realized that it was helpful
to start the questionnaire via a face-to-face interview for the medical history part of the
questionnaire rather than having participants completing it by themselves, so as to clarify
for a start that only chronic diseases that have been diagnosed by a doctor should be
selected. Moreover, participants had several questions about the chronic diseases, so, with
the face-to-face interview any clarification needed was provided to the participant right
away ensuring the reliability of the responses. We also realized during the pilot study that
some of the participants did not understand that for the Food Frequency Questionnaire,
the PSQI, and the PSS-14 parts of the questionnaire answers should be given for the last
30 days, hence, the phrase “the last 30 days” was added with capital letters in the
corresponding parts of the questionnaire.

After modifying and finalizing the questionnaire, the main part of the data
collection started. Urban and rural areas were selected based on the division into rural and

urban areas by the Cyprus Agricultural Payments Organization (Appendix Table 1).

After explaining to the potential participants the purpose of the study, including
the gap in the literature on the prevalence of multimorbidity in Cyprus and its association
with potential risk factors, the researchers would point out that the study was approved
by the Cyprus National Bioethics Committee (CNBC) (EEBK EIT 2018.01.123) and that
their participation would be anonymous as well as that they could stop participating at
any time they wanted to. The researchers would then ask for the participants’ consent to
participate (verbal) and then they would give them the questionnaire of the study for
completion. All the details above were also included in the first page of the questionnaire.
The researchers would also explain to the study participants that the questionnaire is self-
reported except the medical history part, which would be performed with a face-to-face

interview.
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The final dataset was recorded in Excel on a password protected laptop which was
stored in the building of the Cyprus International Institute for Environmental and Public
Health at Cyprus University of Technology with the only persons having access to it being
the supervisor of the study Dr. Costas Christophi (Associate Professor of Biostatistics and

Epidemiology) and the PhD candidate, Maria Kyprianidou.
2.6 Ethics approval

This study was conducted according to the Declaration of Helsinki guidelines and
all procedures involving research study participants were approved by the Cyprus
National Bioethics Committee (CNBC) (EEBK EIT 2018.01.123) (Appendix). The
application submitted to the CNBC outlined the study objectives and outcomes, the data
collection process and data management, the use of the data, and the expected benefits.

The questionnaire of the study was also submitted with the application to the CNBC.
2.7 Participants’ characteristics

2.7.1 Main outcome

The medical history of the participants included the presence, as diagnosed by a
physician, of chronic conditions. Diseases were coded according to the International
Classification of Diseases, 10" Revision (ICD-10). The medical history considered 47
chronic diseases of all circulatory, digestive/excretory, endocrine, immune, nervous,
renal/ urinary, reproductive, respiratory, and skeletal/ muscular systems, as well as
neoplasms. Specifically, the categorization of the chronic diseases in human systems was
as follows:

e Circulatory system: Hypertension (110), Hyperlipidemia (E78.5), Angina (120.9),
Coronary Heart Disease (125.1), Atrial fibrillation (148.91), Heart failure (150)

e Digestive/excretory system: Inflammatory bowel disease/chronic enteritis/ulcerative
colitis (K50-K52), Irritating Bowel syndrome (K58), Gastric reflux (K21), Crohn’s
disease (K50), Chronic hepatitis (K73), Cirrhosis (K74.60)

e Endocrine system: Type 1 diabetes mellitus (E10), Type 2 diabetes mellitus (E11),
Thyroid diseases (E02, E03.8, E03.9, E05.90, E07.9), Polycystic ovarian syndrome
(E28.2)
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e Immune system: HIV (B20), Lupus (M32.9), Multiple sclerosis (G35), Leukemia
(C95.9), Anemia (D64.9)

e Nervous system: Dementia/Alzheimer disease (G30.9, F03), Depression (F33),
Anorexia/Bulimia (F50.0, F50.2), Schizophrenia/Bipolar (F20.9, F31.9), Parkinson
disease  (G20), Epileptic (G40.909), Blindness/Low vision (H54.0),
Glaucoma/Cataract (H40, H25), Hearing loss/Deafness (H90, H91)

e Renal/urinary system: Chronic kidney disease (N18.9)

e Reproductive system: Erectile dysfunction (N52.9)

e Respiratory system: Chronic Bronchitis (J41, J42), Chronic Obstructive Pulmonary
Disease (J44.9), Asthma (J45), Chronic sinusitis (J32)

o Skeletal/muscular system: Rheumatoid arthritis (M06.9)

e Neoplasms: Colon cancer (C18.9), Melanoma (C43), Urinary cancer (C67), Cervical
cancer (C53.9), Ovarian cancer (C56.9), Prostate cancer (C61), Breast cancer (C50.9)

The question used to obtain the medical history of the participants was: “Have
you ever been diagnosed by a physician with any of the following chronic diseases?
Choose all that apply”. Multimorbidity was defined as the concurrent presence of two or
more chronic conditions in an individual. The no multimorbidity group included

participants with no disease or with only one disease reported.
2.7.2 Main exposures of interest

2.7.2.1 Mediterranean diet score

The dietary assessment was based on a validated semi-quantitative Food
Frequency Questionnaire (FFQ) #’. The questionnaire contained extensive information on
the dietary habits of the participants and it included the consumption of 11 food groups:
non-refined cereals (i.e. whole grain dread, rice cereals), fruits (i.e. banana, summer and
winter fruits), vegetables (i.e. tomatoes, cucumbers), legumes, potatoes, fish (i.e. small
and big fish), red meat and processed meats (i.e. beef, pork, chicken, sausages), poultry,
full fat dairy products (i.e. milk/yoghurt, cheese), as well as olive oil and alcohol intake.
Apart from these, the food frequency questionnaire included questions about the
consumption of olives, mayonnaise, sunflower, margarine, butter, and organic products.
In addition, there were questions about fast-food consumption, if participants eat

breakfast or snacks, number of meals, and food supplements consumption (i.e. vitamins).
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Adherence to the Mediterranean diet was evaluated on the basis of the
MedDietScore *® which has a range of 0 - 55, with higher values indicating greater
adherence to the Mediterranean diet. For the consumption of items presumed to be close
to this pattern, scores were assigned as 0, 1, 2, 3, 4, and 5 when a participant reported no
consumption, never/ rarely, 1-3 times/month, 1-2 times/week, 3-6 times/week, 1
time/day, and more than 2 times/day, respectively. For the consumption of foods
presumed to be away from this pattern, scores were assigned in the reverse order. The
sum of the individual scores on the 11 food items considered provides the final
MedDietScore.

2.7.2.2 Sleep quality assessment

Several questionnaires that assess sleep quality exist. Firstly, there are some post-
sleep questionnaires which may reflect more accurately the night-to-night variations that
occur in sleep quality, but they do not provide information about the frequency or duration
of sleep problems. Secondly, there are some survey-type questionnaires which, however,
may not provide information on the severity of a problem at the present time. In our study,
we used the Pittsburgh Sleep Quality Index (PSQI) which was developed in order to
provide a brief, clinically useful assessment of a variety of sleep disturbances that may
affect sleep quality, and to provide a reliable, valid, and standardized measure of sleep
quality, to distinguish “good” and “poor” sleepers, while providing an index that is easy
for participants to use and for clinicians and researchers to interpret. The PSQI assesses
sleep quality during the previous month which is somewhere in the middle between post-
sleep and survey-type questionnaires. This is something that has the advantage that
duration of 2-3 weeks is often used clinically to differentiate transient from persistent

sleep-wake disorders (Consensus Conference on Insomnia, 1984).

We used the PSQI for Greece version which was kindly provided by the
University of Pittsburgh. The PSQI consists of 19 self-rated questions and an additional
five questions that are rated by the bed-partner or roommate, which are used for clinical
information only and are not tabulated in the calculation of the PSQI score. The 19 self-
rated questions assess a wide variety of factors relating to sleep quality, including
estimates of sleep duration and latency, and of the frequency and severity of specific
sleep-related problems. These 19 items are grouped into seven component scores, each
weighted equally on a 0-3 scale. These components include subjective sleep quality, sleep
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latency, sleep duration, habitual sleep efficiency, sleep disturbances, use of sleeping
medications, and daytime dysfunction. The seven component scores are then summed to
yield a global PSQI score, which has a maximum score of 21, with higher scores

indicating worse sleep quality.

2.7.2.3 Other covariates

The first part of the questionnaire collected information on demographic and
socio-economic characteristics of the participants. Age, weight, and height were provided
in years, in kilograms, and in meters, respectively. Body mass index (BMI) was calculated
as weight (in kilograms) divided by height (in meters squared). Obesity was defined as
BMI >29.9 kg/m?, overweight as BMI 25-29.9 kg/m?, normal as BMI 18.5-24.9 kg/m?,
and underweight as BMI <18.5 kg/m?, according to the WHO classification. Sex was
recorded as men or women. The province was categorized in one of the five geographical
areas of Cyprus (Nicosia, Limassol, Larnaka, Paphos, and Ammochostos) and residency
was recorded as urban or rural. Marital status was provided as never married, married/
engaged, or separated/ divorced/ widowed. There was also a question about having
children or not and if the answer was affirmative then participants had to provide the
number of children they have. Education level was classified in three categories, as
commonly used in Cyprus, and similar to a study on the Greek population 4, namely: (i)
primary education (participants who completed only primary school, i.e. <7 years of
schooling); (ii) secondary education (participants who completed middle or high school,
I.e. 7-12 years of schooling); (iii) higher education (participants who have a university
degree, i.e. >12 years of schooling). Job status was collected in one of 9 available
categories: private employee, state employee, farmer, student, unemployed, retired,
freelance, housewife, or something else which had to be provided. Financial status was
classified based on the annual income as: (i) low (< €6,500); (ii) moderate (€6,500 -
19,500); and (iii) high (> €19,500).

Apart from the 47 chronic diseases which were included in the medical history,
there were an additional four questions specifically for women. These questions asked
whether the participant was pregnant or not, the age of the first menstruation and of
menopause in years, and a question about the use of contraceptive pills for which if the
answer was Yyes then the participant had to provide the number of years using
contraceptives pills.
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In the dietary habits section, apart from the Food Frequency Questionnaire, there
was another question about the use of dietary supplements. Specifically, dietary
supplements was assessed in three categories: vitamins, proteins, and creatine. If the

participants wished to provide something else there was also the option ‘Other’.

The next part of the questionnaire included the lifestyle habits of the participants.
Current smokers were defined as those who smoked whereas not current smokers
included both never and former smokers. We also asked the participants to provide the
age at which they started smoking and in the case of past smokers the time they quit
smoking. For the evaluation of physical activity, the International Physical Activity
Questionnaire (IPAQ) was used as an index of weekly energy expenditure using
frequency (times per week), duration (in minutes per time), and intensity of sports or other
habits related to physical activity (in expended calories per time). Physical activity was
defined as leisure-time activity of a certain intensity and duration, at least once/week
during the past year, including “light” (expended calories < 4 Kcal/ min), “moderate”

(expended calories 4-7 Kcal/ min), or “vigorous” (expended calories >7 Kcal/ min).

In order to assess quality of life, we used the EQ-5D questionnaire which has five
dimensions (mobility, self-care, usual activities, pain/ discomfort, anxiety/ depression),
each with three response levels (no problems=1, moderate=2, severe problems=3) (EQ-
5D-3L) %5, The EQ-5D-3L produces a 5-digit health profile which presents the level of
reported problems on each of the threedimensions of health, for example 12211. Then,
the 5-digit health profile is converted into a single summary number, namely the index
value 1%, The maximum score of 1 indicates the best health state. In addition, there was
a visual analogue scale (VAS) provided for the participant to indicate his/ her own general

health status assessment with 100 indicating the best health status.

Furthermore, we used the Greek version of PSS-14 17 to estimate the levels of
perceived stress, which consists of seven negative and seven positive items (Appendix
Table 2), each with a possible answer rated on a five-point scale (from O=never to 4=very
often). The highest possible score is 56, since positive questions were rated from 4 to 0
and negative questions were rated in the reverse order. The positive elements evaluate the
ability to cope with perceived stressors, whereas the negative ones focus on assessing lack
of control as well as negative emotions and reactions. Scores ranging from 0-13, 14-26,

and 27-40 are considered low, moderate, and high perceived stress, respectively.
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2.8 Statistical analysis

2.8.1 Descriptive analysis

The distributions of continuous variables were assessed for normality using the
Shapiro-Wilk test, which indicates if a random sample comes from a normal distribution.
The test gives a value for a statistics (W) and small values of W indicate that the sample
is not normally distributed. In addition, normality was assessed using histograms and
normal probability plots (i.e., QQ plots). Continuous variables with normal distribution
(such as age, weight, height, BMI, and quality of life score) were presented as mean =+
standard deviation (SD) while continuous variables with skewed distributions (such as
Mediterranean diet score and Quality of sleep score) were presented as median (1%
quartile, 3™ quartile). Categorical variables (such as age group, sex, geographical area,
residency, marital status, educational status, salary category, physical activity level,
smoking, obesity group, and quality of sleep levels) were provided as absolute and
relative (%) frequencies. The distribution of continuous variables were shown as box plots
and of categorical variables as bar charts. A box plot is a graphical method of representing
continuous data through their quartiles while a bar chart presents categorical data using
rectangular bars with heights proportional to the values that they represent.

Student’s t-tests and Kolmogorov-Smirnov tests were used for the comparison of
continuous characteristics with normal distributions and with skewed distributions,
respectively, between men and women. Specifically, the student’s t-test is a parametric
statistic which is used to determine if there is a significant difference between the means
between two groups of a categorical variable while the Kolmogorov-Smirnov test is a
non-parametric alternative for when the underlying distributions are not normally
distributed.

The Pearson’s chi-squared test of independence was applied to evaluate potential
associations between sex and other categorical characteristics (i.e. age groups (18-25, 25-
44, 45-64, 65+ years old), geographical area, residency, marital status, educational level,
physical activity, type of exercise, hours of exercising, BMI categories, and perceived
score categories). The chi-squared test was further applied to evaluate if there was any
association between any of the categorical characteristics and multimorbidity groups (yes/

no). Similarly, the student’s t-test and the Kolmogorov-Smirnov test were used to
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examine if there was any difference between multimorbidity groups in any of the
continuous characteristics considered. The student’s t-test was used for normally
distributed variables while Kolmogorov-Smirnov test was used for non-normally

distributed variables.

2.8.2 Prevalence of multimorbidity, of the most common chronic diseases, and of

the most common combinations of chronic diseases

We assessed the prevalence of multimorbidity in the general population of Cyprus

using age and sex standardized values. Specifically, we estimated the standardized

prevalence using the formula & where E; is the expected number of cases in each age

and sex subgroup i (calculated as the product of the crude rate and the size of the

population in i which were provided by the Statistical Service of the Republic of Cyprus)

and Pi is the number of people in the population in subgroup i. We computed the
p(-p)

confidence intervals using the formula p+ Ze/ X .
2 n

Cyprus is characterized by several geographical disparities in the health care system
distribution, in terms of the number of hospitals, health centers (Appendix Table 2),
physicians’ offices, and practicing physicians (Appendix Table 3). In order to assess the
spatial distribution of multimorbidities in the general population of Cyprus, the parameter
of spatial heterogeneity was accounted for and the analysis was based on the districts of
Cyprus (Nicosia-the capital area- with total population 332,200; Limassol, 239,400;
Larnaca, 144,900; Paphos, 91,300, and Ammochostos, 47,000). Spatial analysis included
any of the formal techniques which studies objects using their topological or geographic
properties. Geographic Information Systems (GIS) is a geospatial technology with a
significant role in area-based epidemiological analysis 118124, GIS conduce to mapping
and creating of data visualizations, by combining both statistical and geographic data 4,
The data was the spatial layer of districts of Cyprus (polygon entities). All datasets,
including the series of statistical data tables and the spatial layer of Cyprus districts, were
stored inacommon  geodatabase *241%° in GIS environment. A series of GIS-supported
procedures were implemented to geocode and aggregate all data by spatial unit (district).
Specifically, each district was characterized by a unique code. The code of each district
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(polygon entity) was recorded in the corresponding entry of each table that was referred
to the specific district. Based on the district code field, all the tables were joined to the
districts’ spatial layer. As a result, each polygon entity (spatial unit) was attributed with
the corresponding statistical data and variables’ values. Cyprus districts are spatial units
represented by polygons (polygon entities) in the maps. All variables were mapped 126127
and a series of choropleth maps was created that illustrates the adherence to the
Mediterranean diet and multi-morbidities across the districts of Cyprus. Geodatabase,
spatial analysis, and mapping were performed using the ArcGIS version 10.4 (ESRI Inc.,
Redlands, California, USA) and QGIS  version 3.10 (ArcGIS:
https://desktop.arcgis.com/en/arcmap/, QGIS: https://www.qgis.org/en/site/).

The Student’s t-test was used for the comparison of normally distributed variables
between the multimorbidity and not multimorbidity groups while for non-normally
distributed variables, the Kolmogorov-Smirnov test was used instead. We used box plots
to present the distribution of co-morbidities overall and by demographic, socioeconomic
and lifestyle characteristics. A categorical variable for multimorbidity level was created
in four levels for 0-1, 2, 3, and more than 3 morbidities. Pie charts were also used for
presenting the socio-economic characteristics by multimorbidity level. Pie charts are
circular statistical graphics which present categorical variables by dividing into slices the
categories of the variable to produce a visual of the different groups and the different
proportions.

Furthermore, the analysis of variance (ANOVA) technique was used for the
comparison of normally distributed variables among multimorbidity levels (0 or 1, 2, 3,
and more than 3 morbidities groups) while for non-normally distributed variables, the
Kruskal-Wallis test was used instead. ANOVA is a statistical test which evaluates if three
or more population means are equal while Kruskal-Wallis test is the non-parametric
alternative to the ANOVA test. The Pearson’s chi-square test of independence was
applied to evaluate if there was any association between any of the categorical
characteristics and multimorbidity level groups.

The crude prevalence of all the chronic diseases included in the study are presented
as absolute and relative (%) frequencies, by sex and by the four age groups considered.
The number of co-morbidities was presented separately in men and women. We used
student’s t-test to evaluate if the average number of co-morbidities in an individual differs

between men and women. The chi-squared test was applied to evaluate if there was any
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difference in the distribution of any of the chronic diseases between men and women as
well as among the different age groups. Pie charts of the prevalence of the most chronic
diseases among multimorbidity and no multimorbidity groups were also drawn.

Radar graph was constructed to present the most commonly occurring combinations
of chronic conditions. More specifically, a radar graph is a graphical method of presenting
multivariate data in a way of comparing multiple quantitative variables. The graph is very
useful for identifying which variables have similar values amongst each variable. In our
case we have an eleven-dimensional chart as the number of combinations of human
systems was eleven. The radar graph is also known as web chart, spider chart, star chart,
irregular polygon, polar chart, or Kiviat diagram, and it is similar to a parallel coordinates
plot with the axes arranged radially. Moreover, a bubble graph was constructed to
represent the most common combinations of chronic diseases. A bubble graph is another
type of a graphical method of representing multivariate data using multiple bubbles in a
two-dimensional plot. It is a generalization of the scatter plot, replacing the dots with
bubbles, and it is very useful for comparing the associations between data objects in three-
numeric-datadimensions, namely, the X-axis data, the Y-axis data, and its size, with larger
bubbles indicating larger values.

In addition, discriminant classification analysis, with the calculation of the Wilk’s
lambda and the Fisher’s classification function coefficients, was used to explore the
patterns of characteristics of people with multimorbidity. A value of the Wilk’s lambda
close to 1, indicates better discriminating ability, i.e. that the estimated model has the
ability to classify people in the different classes of the outcome (multimorbidity)
efficiently. Discriminant analysis is a statistical method which is commonly used to
evaluate the association between an outcome and one or more predictors where the
outcome is a categorical variable with at least two categories and these categories are
mutually exclusive. It is a useful tool when the aim is to predict the group or the category
to which an individual or a subject belongs. Our goal here was to identify the
characteristics of the individuals who belong in the three multimorbidity groups (2, 3, and
more than 3 morbidities) compared to those who belong to the group with 0 or 1

morbidities.

Mixed effects multinomial regression was performed to evaluate the significance

of different factors (marital status, educational level, salary categories, physical activity,
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smoking, and BMI) on the level of multimorbidity, after accounting for age and sex,
within the various sampling regions. Mixed effects multinomial regression models is used
for analysis of nominal or ordinal response data 2. One of the advantages of the
technique is the flexibility in the choice of differences used to represent comparisons
across the response categories. Maximum marginal likelihood (MML) is used to estimate
the corresponding coefficients by using quadrature to numerically integrate over the

distribution of random effects.
2.8.3 Adherence to Mediterranean diet and multimorbidity

The tertiles of adherence to a Mediterranean diet were defined based on the
observed distribution of MedDietScores as follows: low adherence (score <13), moderate
adherence (score 13-17), and high adherence (score >17). Tertiles represent any of the
two points that divide an ordered distribution into three parts containing about a third of
the distribution each. Normally distributed continuous variables (such as age, weight,
height, and BMI) are presented as mean = SD, non-normally distributed variables are
presented as median and quartiles, and categorical variables (such as age group, sex,
geographical area, residency, marital status, educational level, salary category, physical
activity level, smoking, and obesity group) as absolute and relative (%) frequencies
among the three tertiles of the MedDietScore tertiles. Differences in normally distributed
variables among the MedDietScore tertiles were assessed using the one-way analysis of
variance method, whereas for non-normally distributed variables the non-parametric
Kruskal-Wallis test was used instead. The Pearson’s chi-squared test was applied to
evaluate potential associations between categorical variables and MedDietScore tertiles.

In order to assess the spatial distribution of the adherence to the Mediterranean diet
in the general population in Cyprus, the parameter of spatial heterogeneity was accounted
for and the analysis was based on the districts of Cyprus (Nicosia, with total population
332,200; Limassol, 239,400; Larnaca, 144,900; Paphos, 91,300; and Ammochostos,
47,000). Spatial analyses and mapping were performed using the ArcGIS version 10.4
(ESRI Inc., Redlands, California, USA). We also used box plots to present the distribution
of co-morbidities overall and by Mediterranean diet tertiles (low, moderate, high).

Crude logistic regression models were used to examine the association of the
adherence to the Mediterranean diet, separately, on the odds of having more than two
chronic conditions. Then, logistic regression models of multimorbidity and adherence to
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Mediterranean diet were constructed after adjusting for possible confounders, including
age, sex, smoking, and physical activity status. Logistic regression models are used to
model the probability of an ‘event’ where the dependent variable is binary and the two
values of the outcome are labeled “0” (non-event) and “1” (event). In the logistic model
the logarithm of the odds (log-odds) for the value labeled as “1” is a linear combination
of one or more predictors (independent variables) which can be either categorical or
continuous variables.

Hierarchical multivariable logistic regression models were used adjusting for social
and demographic indicators. Firstly, we adjusted for age and sex, then added lifestyle
habits, including smoking habits and physical activity level, and finally socioeconomic
and demographic characteristics, including educational and marital status, geographical
area, and residency, were added. Odds ratios and the corresponding 95% Cls were
reported. Hierarchical logistic regression analysis is useful as the order that the covariates
are entered into the regression equation is specified by the analyst. We started with the
variable or the group of variables which we want to enter in the model and we perform
the logistic regression with those variables as the independent variables. From that model
we have the variance accounted for this corresponding group of independent variables
and then we applied another regression model adding a new set of independent variables.
This way, we have the opportunity to examine the contribution of the second set of
variables over and above the first group of independent variables. Interactions terms were
tested using the Wald test, and if there was a statistically significant interaction then we
used a stratified the analysis. The fit of the model was assessed using the Hosmer-
Lemeshow goodness of fit test. The test assesses whether or not the observed event rates
match the expected event rates in the subgroups of the study populations.

In order to visually inspect the association of Mediterranean diet and specific
chronic diseases, we used box plots to present the Mediterranean diet score over the
individuals with and without the specific chronic disease focusing only on the most

prevalent ones (i.e., hyperlipidemia, thyroid diseases).
2.8.4 Quality of sleep and its association with multimorbidity

The tertiles of the quality of sleep were defined based on the observed distribution
of PSQI scores as follows: good quality of sleep (score <4), moderate quality of sleep
(score 4-6), and poor quality of sleep (score >6). Continuous variables with no normal

22



distribution (i.e. quality of sleep score) are presented as median (1% quartile, 3" quartile)
and categorical variables (such as age group, sex, geographical area, residency, marital
status, educational status, salary category, physical activity level, smoking, and BMI
groups) as absolute and relative (%) frequencies, by the tertiles of the quality of sleep
score. Differences in normally distributed variables and non-normally distributed
variables among the quality of sleep score tertiles were evaluated through ANOVA and
Kruskal-Wallis test, respectively. The chi-squared test was utilized to evaluate potential
associations between categorical variables. Box plots were used for the distribution of co-
morbidities overall and by quality of sleep score tertiles.

Multinomial logistic regression was used to examine the association of quality of
sleep on multimorbidity level, after accounting for age and sex, as well as separately by
sex, controlling for age. Logistic regression models were used to examine the association
of quality of sleep with the probability of having more than two chronic conditions after
adjusting for possible confounders, including age, sex, smoking, and physical activity
status. Interactions terms between quality of sleep tertiles and age as well as sex were
tested using the Wald test and in case of significant interactions a stratified analysis was
conducted instead. The fit of the model was assessed using the Hosmer-Lemeshow
goodness of fit test. Multivariable logistic regression models were used adjusting for
social and demographic indicators in a hierarchical way. Firstly, we adjusted for age and
sex, then added lifestyle habits, including smoking habits and physical activity level, and
then we finally added socioeconomic and demographic characteristics, including
educational, marital and salary status, geographical area, and residency.

2.8.5 Adherence to Mediterranean Diet, quality of sleep and

multimorbidity

Multinomial logistic regression was used to examine the association of the
adherenhe to Mediterranean Diet and quality of sleep on multimorbidity level, after
accounting for age and sex, as well as separately by sex, controlling for age. Logistic
regression models were used to examine the association of the adherenhe to
Mediterranean Diet and quality of sleep with the probability of having more than two
chronic conditions after adjusting for possible confounders, including age, sex, smoking,

and physical activity status. Interactions terms between quality of sleep tertiles and
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Mediterranean Diet adherence were tested using the Wald test. The fit of the model was

assessed using the Hosmer-Lemeshow goodness of fit test.

All the statistical analysis were conducted using STATA 14.0 statistical software
(Stata Corp, College Station, TX, USA) and R studio statistical software. All statistical

tests performed were two-sided with the statistical significance level set at =0.05.

24



3 Chapter 3 - Prevalence of multimorbidity in Cyprus. The most
common chronic diseases and the most common combinations of

chronic diseases in Cypriot population.

3.1 Participants characteristics

3.1.1 Overall

The sample is considered representative of the entire population of Cyprus, by a
priori weighing the sampling procedure. In order to confirm that the sample matched the
Cypriot population in the three key demographic characteristics considered in the study
(age, sex, and region), we performed chi-square goodness of fit tests comparing the
distribution of the sample size in each key characteristic and the corresponding
distribution in the overall Cypriot population. In all the characteristics, the distributions
in the sample were similar to the corresponding ones in the Cypriot population

(Table 3.1) (all p-values > 0.05), hence the sample was considered representative.

The mean age of the participants was 41 + 17 years old; 15% of the participants
were 18-24 years old, 46% were 25-44 years old, 27% were 45-64 years old, and 12%
were 65 years old or older (Table 3.1). Overall, 56.4% were women, 76.3% lived in an
urban area, 54.4% were married, 64.3% had completed a higher education, and 49.7%
had a yearly average income of €6,500- €19,500 (Figure 3.1). The largest part of the total
sample was from the capital of Cyprus, Nicosia (43.3%) while the smallest was from
Ammochostos (4.4%), matching the actual distribution of the population of Cyprus. The

median number of children of the participants was 1 (q1=0, g3=2).

We found that almost half of the participants was physically active and 35.5%
were current smokers. The most common type of exercise in our study sample was going
to the gym (51%), followed by jogging (14%), swimming (10%), and playing football
(10%). Also, the largest percentage of the physically active people exercised 1-3 hours
per week (42%), followed by people who exercised 3-6 hours (25%) (Table 3.1). The

median number of hours per day of sedentary activity was 2.5 (q1=0, g3=5).
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Table 3.1: Characteristics of participants.

Characteristics Overall Cypriot population \
Age (years) (mean + SD) 40.8 £16.9

Age group [N (%)]°

18-24 167 (14.7) 88400 (13.2)
25-44 524 (46.0) 265538 (40.0)
45-64 314 (27.5) 206164 (31.0)
65+ 135 (11.8) 111767 (15.8)
Sex [N (%)]°

Men 497 (43.7) 322383 (48.0)
Women 642 (56.4) 349486 (52.0)
Geographical area [N (%)]°

Nicosia 493 (43.3) 264314 (41.0)
Limassol 311 (27.4) 188607 (28.0)
Larnaka 171 (15.0) 112536 (17.0)
Paphos 113 (9.9) 70395 (9.0)
Ammochostos 50 (4.4) 36017 (5.0)
Residency [N (%)]¢

Urban 864 (76.3) 455594 (70.0)
Rural 269 (23.7) 216275 (30.0)
Marital status [N (%)]°

Married 616 (54.4)

Unmarried 421 (37.2)

Divorced / Widowed 96 (8.5)

Educational level [N (%)]°

Primary education 66 (5.8)

Secondary education 338 (29.8)

Higher education 729 (64.3)

Salary [N (%)]°

Low 241 (21.3)

Middle 562 (49.7)

High 328 (29.0)

Number of children [median (Q1, Q3)]" 1 (0, 2)

Physical activity [N (%)]°

No 591 (52.2)

Yes 541 (47.8)

Type of exercise [N (%)]"

Football 48 (10.0)

Volley 17 (3.5)

Basketball 17 (3.5)

Swimming 50 (10.4)

Martial arts 0 (0.0)
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Gym 244 (50.7)
Track 2(0.4)
Jogging 67 (13.9)
Bicycle 36 (7.6)
Hours of exercising [N (%)]'

Less than 1 hour 107 (15.5)
1-3 hours 287 (41.5)
3-6 hours 175 (25.3)
6-9 hours 86 (12.4)
More than 9 hours 37 (5.3)
Activities (h/d) [median (Q1, Q3)]

Dance 0(0,0)
Walking 0(0,1)
Agricultural 0(0,0)
Sedentary activity 2.5 (0.5, 5)
Heavy object 0 (0, 0.5)
Current smoker [N (%)]¢

No 731 (64.5)
Yes 402 (35.5)
BMI (kg/m?) (mean + SD) 25.0+4.6
BMI group [N (%)}

Underweight 42 (3.7)
Normal 565 (50.4)
Overweight 362 (32.3)
Obese 152 (13.6)
PSS-14 score (mean + SD) 21.8+7.8
PSS-14 score group [N (%)]¢

Low 158 (13.9)
Moderate 642 (56.3)
High 340 (29.8)
EQ-5D score (mean + SD) 0.8+0.2
General health status self-assessment (mean + SD) 81.3+15.1

Abbreviations: SD, standard deviation; IQR, interquartile range; 2N=1140; "N=1139;
°N=1138; IN=1133; ®N=1131; 'N=1137; IN=1132; "™N=481 (total number of sports who
were reported by the participants); 'N=692 (total number of hours of exercising who

were reported by the participants) ; IN=1121; X\N=1084
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The mean BMI was 25.0 + 4.6 kg/m? with almost half of the study participants
(46%) being overweight or obese. Regarding the psychological characteristics, the mean
perceived stress score was 22 + 8 and 56% of the participants were categorized in the
moderate stress group. In addition, the EQ-5D and the general health status self-
assessment suggest a good quality of life since on average they are close to 1 (0.8 +0.2)
and 100 (81.3 + 15.1), respectively. Further details about the participants’ main
characteristics are presented in Table 3.1.

3.1.2 Characteristics by sex and by age group

The mean age was 40 + 16 years old among the n=642 women of the study
compared to 42 + 18 years old among the n=497 men (p=0.04) (Table 3.2). The
distribution of the age groups was similar in men and women in general with a small
difference in the age group of 65 years old and over (15% vs. 10%, respectively) (p=0.05).
Men and women were distributed similarly among the five geographical areas of Cyprus
(p=0.82) as well as between urban and rural regions (p=0.87).
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Table 3.2: Characteristics of participants by sex.

Characteristics Sex p-value Cypriot population
Women Men Women Men
(N=642) (N=497) (N=349486) | (N=322383)

Age (years) (mean = SD) 39.9+159 | 41.9+18.0 | 0.04"

Age group [N (%)]*

18-24 93 (13.5) 74 (14.9) 0.05¢ 43036 45364

25-44 307 (47.7) | 218 (43.7) 140612 124926

45-64 182 (28.3) | 133(26.7) 105760 100404

65+ 61 (9.5) 73 (14.7) 60078 51689

Geographical area [N (%)]°

Nicosia 272 (42.3) | 222 (44.7) 0.829 138131 126183

Limassol 174 (27.1) | 138 (27.8) 98835 89773

Larnaka 100 (15.5) 71 (14.3) 58041 54495

Paphos 66 (10.3) 47 (9.4) 36092 34303

Ammochostos 31 (4.8) 19 (3.8) 18387 17629

Residency [N (%)]°

Urban 488 (76.5) | 378 (76.1) 0.879 239022 216572

Rural 150 (23.5) | 113(23.9) 109664 105811

Marital status [N (%)]°

Married 352 (55.0) | 265 (53.5) 0.03¢

Unmarried 223 (34.8) | 199 (40.2)

Divorced / Widowed 65 (10.2) 31 (6.3)

Educational level [N (%)]°

Primary education 34 (5.3) 32 (6.5) 0.02¢

Secondary education 172 (26.9) | 166 (33.5)

Higher education 434 (67.8) | 297 (60.0)

Salary [N (%)]°

Low 162 (25.3) 79 (16.0) <0.019

Middle 331(51.8) | 232(47.0)

High 146 (22.9) | 183 (37.0)

Number of children [N (%)]° 1(0,2) 1(0,2) 0.65'

Physical activity [N (%)]f

No 362 (56.7) | 230(46.6) | <0.019

Yes 276 (43.3) | 264 (53.4)

Type of exercise [N (%)]°

Football 1(0.5) 47 (18.4) <0.01¢

Volley 7(3.2) 10 (3.8)

Basketball 3(14) 14 (5.4)

Swimming 26 (11.7) 24 (9.0)
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Martial arts 0(0.0) 0(0.0)

Gym 143 (64.7) | 100 (39.0)

Track 0(0.0) 2 (0.8)

Jogging 32 (14.5) 35 (13.6)

Bicycle 9(4.0) 26 (10.0)

Hours of exercising per week [N (%)]"

Less than 1 hour 54 (15.9) 126 (35.9) | <0.01°
1-3 hours 160 (47.2) 99 (28.2)

3-6 hours 76 (22.5) 49 (14.0)

6-9 hours 37 (10.9) 53 (15.1)

More than 9 hours 12 (3.5) 24 (6.8)

Activities (h/d) [median (Q1, Q3)]

Dance 0 (0, 0) 0 (0, 0) 0.14'
Walking 0 (0, 0.75) 0(0, 1) 0.50'
Agricultural 0 (0, 0) 0 (0, 0) <0.01'
Sedentary activity 2 (0, 5) 3(1,5.25) | 0.02
Heavy object 0 (0, 0) 0 (0, 1) <0.01'
Smoking status [N (%)]°

No 471 (73.6) | 259 (52.6) | <0.01°
Yes 169 (26.4) | 233 (47.4)

BMI (kg/m?) (mean + SD) 239+48 | 264+40 | <01
BMI group [N (%)]'

Underweight 37 (5.8) 5(1.0) <.01¢
Normal 396 (62.5) | 169 (34.8)
Overweight 130 (20.5) | 232 (47.7)

Obese 71 (11.2) 80 (16.5)

PSS-14 score (mean + SD) 229+79 | 205+7.7 | <01
PSS-14 score group [N (%)]2

Low 74 (12.3) 84 (17.4) <.01
Moderate 338 (56.2) | 303 (62.9)

High 189 (31.5) 95 (19.7)

EQ-5D score (mean + SD) 0.8+0.2 0.9+0.2 <.01"
General health status self- 80.2+14.7 | 82.8+154 | <01

assessment (mean + SD)

Bold values represent p < 0.05; Abbreviations: SD, standard deviation; IQR, interquartile
range; *N=1140; ®N=1138; °N=1133; °N=1131; ®N=1137; 'N=1132; IN=404 (total number of
sports who were reported by the participants); "™=1263 (total number of hours of exercising
who were reported by the participants); 'N=1120; 9 Differences were evaluated by the chi-
square test; " Differences were evaluated by the t- test; | Differences were evaluated by the

Kolmogorov-Smirnov test; | Differences were evaluated by the Kruskal-Walls test.
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We also found statistically significant differences (p<0.05) in marital status and
educational level as well as in yearly average salary groups between men and women and
among the age groups (Table 3.2). More specifically, a largest percentage of
divorced/widowed participants (10%) was reported in women compared to men (6%)

while more men were unmarried compared to women (40% vs. 35%) (p=0.03).

Among the four age groups, we found that 96% of the individuals aged 18-24
years old were unmarried while in the other three age groups (25-44, 45-64, 65+) the
majority of the participants were married (p<0.01) (Table 3.3). The largest percentage of
divorced/widowed participants was identified in the people aged 65 years old and older
(22%). Apart from this, we identified a largest percentage of participants who completed
a higher education among women compared to men (68% vs. 60%) (p=0.02). Regarding
the association of educational level and age, no participant aged 18-24 years old was
reported as completed only primary education while on the other hand the majority of the
participants aged 65 years old have completed only primary education (41%) (p<0.01).
Moreover, the majority of those who aged 25-64 years old have completed a higher

education.

We identified statistically significant differences (p<0.01) in men vs. women
(Table 3.2) and among the four age groups in regards to the type of exercise and the hours
of exercising per week (Table 3.3). A larger percentage of men noted that they were
physically active compared to the corresponding percentage in women (53% vs. 43%).
Furthermore, more physically active individuals were identified in 18-24 and 25-44 age
groups compared to more than 45 years old age groups (p<0.01). In addition, there is a
larger percentage of women who exercise in the gym compared to men (p<0.01) and in
people aged 64 years old and smaller compared to the older group (p<0.01). Individuals

aged 65 years old and older noted that the type of exercise they do was swimming (58%).

Furthermore, the majority of the women participants exercised 1-3 hours per week
(47%) while the majority of the men participants exercised less than 1 hour per week
(p<0.01). Moreover, a percentage of 11% of the individuals aged 18-24 years old noted
that they exercise more than 9 hours per week while the corresponding percentages among
the other age groups of the study were 4%, 4%, and 7% for 25-44, 45-64, and 65+ years

old, respectively.
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The median hours per day of sedentary activity was 2 hours per day for the n=642
women and 3 hours per day for the n=497 men (p=0.02). There are statistically significant
(p<0.05) differences between the hours per day of sedentary activity among the four age
groups of the study participants, with younger (18-24 years old) and elderly (65+) people
having the largest median number of hours per day (p<0.01).

Moreover, men had a larger percentage of smokers (47%) than women (26%)
(p<0.01) and it was also observed that 43% of elderly people were current smokers. The
mean BMI of the study participants was 23.9 + 4.8 kg/m? and 26.4 + 4.0 kg/m? for women
and men, respectively (p<0.01). In addition, the mean BMI of the participants aged 18-
24, 25-44, 45-64 and 65+ years old was 23.0 + 3.8 kg/m?, 24.3 + 4.8 kg/m?, 26.3 + 4.3
kg/m?, and 27.3 + 3.9 kg/m?, respectively (p<0.01). The majority of women was classified
in the category of normal BMI (63%) while the majority of men was classified in the
category of overweight (48%) (p<0.01). More than half of the participants aged 18-44
years old had a normal BMI while the majority of those who were more than 45 years old

was overweight or obese (p<0.01).

More women had a high perceived stress score compared to men (32% vs 20%)
(p<0.01). Moreover, larger perceived stress scores, indicating high stress, were identified
in younger ages with the scores decreasing as the age increases (p<0.01) (Table 3.3).

Table 3.3: Characteristics of participants by age group (18-24, 25-44, 45-64 and

65+ years old).

Characteristics Age group p-value
18-24 25-44 45-64 65+
(N=167) (N=524) (N=314) (N=135)

Geographical area [N (%)]?
Nicosia 61 (36.7) 221 (42.1) 148 (47.1) 63 (47.0) <0.01
Limassol 42 (25.3) 132 (25.1) 90 (28.7) 47 (35.1)
Larnaka 32 (19.3) 85 (16.2) 42 (13.4) 12 (9.0)
Paphos 28 (16.9) 56 (10.9) 22 (7.0) 7(5.2)
Ammochostos 3(1.8) 30 (5.7) 12 (3.8) 5@3.7)
Residency [N (%)]°
Urban 121 (72.9) 395 (76.0) 249 (79.3) 99 (74.4) 0.41)
Rural 45 (27.1) 125 (24.0) 65 (20.7) 34 (25.6)
Marital status [N (%)]°
Married 6 (3.6) 263 (50.4) 246 (78.6) | 101(76.5) | <0.01)
Unmarried 159 (95.8) 243 (46.5) 17 (5.4) 2 (1.5)
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Divorced / Widowed | 1(06) | 16(31) | 50(16.0) | 29(22.0) |
Educational level [N (%)]°

Primary education 0 (0.0) 1(0.2) 11 (3.5) 54 (40.9) <0.01
Secondary education 94 (56.3) 69 (13.2) 130 (41.8) 45 (34.1)

Higher education 73 (43.7) 453 (86.6) 170 (54.7) 33 (25.0)

Salary [N (%)]°

Low 110 (66.7) 49 (9.4) 45 (14.5) 37 (28.0) <0.0U
Middle 55 (33.3) 334 (63.9) 110 (35.4) 63 (47.7)

High 0 (0.0) 140 (26.7) 156 (50.1) 32 (24.3)

Number of children [N (%)]¢ 0 (0, 0) 0(0,1) 2(2,3) 2(2,3) <0.01!
Physical activity [N (%)]°

No 64 (39.0) 247 (47.4) 184 (59.0) 96 (71.1) <0.0U
Yes 100 (61.0) 274 (52.6) 128 (41.0) 39 (28.9)

Type of exercise [N (%)]f

Football 7(9.2) 38 (13.7) 3(3.4) 0 (0.0) <0.01
Volley 5(5.1) 10 (3.6) 2 (2.3) 0 (0.0)

Basketball 3(3.0) 11 (4.0) 3(3.4) 0 (0.0)

Swimming 5(5.1) 8 (2.9) 26 (29.9) 11 (57.9)

Martial arts 0 (0.0) 0 (0.0 0 (0.0) 0 (0.0)

Gym 56 (57.0) 148 (53.4) 35 (40.2) 5 (26.3)

Track 1(1.0) 1(0.4) 0 (0.0 0 (0.0)

Jogging 16 (16.3) 40 (14.4) 10 (11.6) 1(5.3)

Bicycle 5(5.1) 21 (7.6) 8(9.2) 2 (10.5)

Hours of exercising per week [N (%)]°

Less than 1 hour 17 (13.2) 54 (14.9) 24 (16.2) 12 (30.0) <0.01
1-3 hours 43 (33.3) 173 (47.8) 56 (37.8) 15 (37.5)

3-6 hours 38 (29.5) 83 (22.9) 39 (26.4) 6 (15.0)

6-9 hours 17 (13.2) 38 (10.5) 23 (15.5) 4 (10.0)

More than 9 hours 14 (10.8) 14 (3.9) 6 (4.1) 3(7.5)

Activities (h/d) [median (Q1, Q3)]

Dance 0(0,0) 0(0,0) 0 (0, 0) 0(0,0) 0.08!
Walking 0(0,1) 0 (0, 0.58) 0(0,1) 0(0,0.5) 0.04'
Agricultural 0(0,0) 0(0,0) 0 (0, 0) 0(0, 1) <0.01'
Sedentary activity 3(0.5,5) 2 (0.5, 6) 2 (0.33,5) 3(1,4.5) 0.55'
Heavy object 0(0,0) 0 (0, 0.67) 0(0,1) 0(0,0) <0.01
Smoking status [N (%)]°

No 125 (76.7) 336 (64.4) 193 (61.7) 77 (57.0) <0.0U
Yes 38 (23.3) 186 (35.6) 120 (38.3) 58 (43.0)

BMI (kg/m?) (mean + SD) 23.0+3.8 243+4.8 26.3+43 273+39 <.01%
BMI group [N (%)]"

Underweight | 15091 | 2447 | 30 | 0.0 | <0U
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Normal 101 (61.2) 299 (58.1) 127 (41.2) 38 (28.5)
Overweight 33 (20.0) 146 (28.3) 124 (40.3) 59 (44.4)

Obese 16 (9.7) 46 (8.9) 54 (17.5) 36 (27.1)

PSS-14 score (mean + SD) 23.3+£8.0 22.7+7.7 21.0+£7.5 18.5+£8.2 <.01k
PSS-14 score group [N (%)]'

Low 19 (12.4) 60 (12.1) 41 (13.6) 38 (28.8) <.01
Moderate 81 (52.9) 291 (58.4) 197 (65.5) 73 (55.3)

High 53 (34.7) 147 (29.5) 63 (20.9) 21 (15.9)

EQ-5D score (mean + SD) 0.8+0.2 0.8+0.2 0.8+0.2 0.7+0.2 <.01¥
General health status self- 82.4+15.7 829+144 | 80.0+14.1 | 76.7+17.9 | <.01X
assessment (mean + SD)

Bold values represent p < 0.05; Abbreviations: SD, standard deviation; IQR, interquartile range; @N=1138; "N=1133; °N=1131;
IN=1137; °N=1132; 'N=404 (total number of sports who were reported by the participants); IN=1263 (total number of hours of
exercising who were reported by the participants); "N=1120; 'N=1084; 1 Differences were evaluated by the chi-square test;
KDifferences were evaluated by the t- test ; ' Differences were evaluated by the Kolmogorov-Smirnov test.

3.1.3 Prevalence of multimorbidity, the most common diseases and the

most frequent combinations of diseases in the Cypriot population.
3.1.4 Distribution of multimorbidity

The overall age and sex standardized prevalence of multimorbidity was 28.6%
(95% CI: 26.0, 31.2). The multimorbidity rate increased significantly with age (p for trend
<0.01), was higher in women than in men (28% vs. 23%, p<0.01), inoverweight/obese
people (p<0.01), among divorced/widowed participants (p<0.01), in people who
completed primary school only (p<0.01), among current smokers (p=0.02), and in people

who were physically inactive (p<0.01).

Specifically, 8% of people aged 18-24 years old, 16% of people aged 25-44 years
old, 33% of people aged 45-64 years old, and 69% of people aged 65 years old and older
had 2 or more morbidities (p<0.01). In addition, 32% of married participants had 2 or
more morbidities while the corresponding percentages in unmarried and
divorced/widowed participants were 12% and 48%, respectively. Regarding the
educational level, a high percentage of individuals with multimorbidity (73%) was
reported in participants who completed only primary education while on the other hand
74% and 79% of the participants who completed a secondary or a higher education

respectively, reported no having multimorbidity (p<0.01) (Table 3.4).
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Regarding the lifestyle characteristics of the participants, such as physical activity
level and smoking status, we found a higher percentage of participants in physically
inactive (p<0.01) as well as in current smokers (p=0.02) having multimorbidity. In
addition, a higher percentage of participants having more than 2 morbidities was observed
in the overweight and obese categories of BMI compared to the normal and underweight
categories (p<0.01).

Moreover, we found a higher percentage of multimorbidity in the participants with
elevated stress levels (29%) compared to the corresponding percentages in the
participants with low (28%) and moderate (24%) stress (p<0.01). In addition, we
observed a largest value of the quality of life score in individuals with no multimorbidity
compared to individuals with multimorbidity (p<0.01) (Table 3.4).

The mean number of conditions was 1.07 with the largest number of conditions
in an individual being 12. In addition, the mean number of the conditions among the
n=642 women was 1.1 + 1.5 with the biggest number of conditions being 9 and the
corresponding mean number was 1.0 + 1.5 with the biggest number being 12 for the
n=497 men. Furthermore, the mean age of people with multimorbidity was almost 53 +
18 years old compared with people without multimorbidity which was only 37 + 14 years
old.

Moreover, most of the elderly people had 2 or more morbidities (68.9%) which
was no surprise, however, 33% of the people with multimorbidity was under 45 years old.
Regarding the educational status, 72.7% of participants who had completed only primary
education had multimorbidity in contrast with the 21.5% of people who had completed a
higher education. No significant differences were observed between residents of urban
and rural regions, among the five geographical areas of Cyprus, or among the salary

categories.
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Table 3.4: Characteristics of participants by multimorbidity group.

Characteristics Multimorbidity | No multimorbidity p-value
(N=293) (N=847)

Age (years) (mean + SD) 52.9+18.0 36.6 £ 14.2 <0.01)

Age group [N (%)]°

18-24 13 (18.2) 154 (4.4) <0.01!

25-44 84 (52.0) 440 (28.7)

45-64 103 (24.8) 211 (35.2)

65+ 93 (5.0) 42 (31.7)

Sex [N (%)]°

Men 112 (38.2) 385 (45.5) 0.03'

Women 181 (61.8) 461 (54.5)

Geographical area [N (%)]°

Nicosia 131 (44.7) 362 (42.8) 0.18

Limassol 89 (30.4) 222 (26.3)

Larnaka 36 (12.3) 135 (16.0)

Paphos 22 (7.5) 91 (10.8)

Ammochostos 15 (5.1) 35(4.1)

Residency [N (%)]¢

Urban 228 (78.1) 636 (75.6) 0.39'

Rural 64 (21.9) 205 (24.4)

Marital status [N (%)]¢

Married 194 (66.9) 422 (50.1) <.01f

Unmarried 50 (17.2) 371 (44.0)

Divorced / Widowed 46 (15.9) 50 (5.9)

Educational level [N (%)]¢

Primary education 48 (16.4) 18 (2.1) <.01f

Secondary education 87 (29.8) 251 (29.9)

Higher education 157 (53.8) 572 (68.0)

Salary [N (%)]°

Low 53 (18.2) 188 (22.4) 0.17'

Middle 144 (49.3) 418 (49.8)

High 95 (32.5) 233 (27.8)

Physical activity [N (%)]f

No 184 (63.0) 407 (48.5) <.01f

Yes 108 (37.7) 433 (51.5)

Current smoker [N (%)]¢

No 172 (58.7) 559 (66.5) 0.02'

Yes 121 (41.3) 281 (33.5)

BMI group [N (%)]°

Underweight 5(1.7) 37 (4.4) | <ol
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Normal 112 (38.9) 453 (54.4)

Overweight 105 (36.5) 257 (30.9)

Obese 66 (22.9) 86 (10.3)

PSS-14 score group [N (%)]"

Low 44 (15.8) 114 (14.2) <01l
Moderate 152 (54.5) 490 (60.9)

High 97 (29.7) 243 (24.9)

EQ-5D score (mean + SD) 0.7+£0.2 0.9+0.2 <.0l
General health status self- 75.3+16.0 83.4+14.2 <.01]
assessment (mean + SD)

Bold values represent p < 0.05; Abbreviations: SD, standard deviation; 2N=1140; "N=1139;°N=1138; ‘N=1133;
®N=1131; 'N=1132;9N=1121;"N=1084;  Differences between multimorbidity and no-multimorbidity groups of
individuals were evaluated by the chi-square test; ! Differences between multimorbidity and no multimorbidity
groups of individuals were evaluated by the t- test.

The prevalence and standardized prevalence of multimorbidity and the mean
number of diseases are presented by region in Fig 3.2 which also highlights the presence
of general hospitals, health centers, and private physicians’ office in Cyprus (as retrieved
from the Cyprus Ministry of Health). The data suggests that the prevalence of
multimorbidity is inversely correlated with the presence of health centers within a region
(p<0.01), and positively correlated with the population density of practicing physicians

(i.e., physicians per 10,000 population) (p<0.01).

The median number of conditions per participant was 1 (quartiles, g1=0and Q3
= 2) with the maximum number being 12. Figure 3.3 shows the median number of
morbidities, by age group, sex, marital and education status, smoking and physical
activity level, as well as obesity group. A higher median number of morbidities was
observed in people who completed only primary education and in those aged 65+. A lower
number of conditions was identified in people aged 18-44 years old, in men, among
unmarried people, among people who completed a higher education, in non-smokers,

among physically active people, in underweight and normal BMI categories.

We also identified that among the study participants 11.8% had 2 morbidities,
6.6% had 3 morbidities, 5.3% had 4 morbidities, and 0.03% had 5 morbidities (Appendix
Table 5). Given that 74.3% had 0 or 1 morbidities, the cumulative frequency until the cut-
off of 5 morbidities was 98% and until the largest number of morbidities reported (12), it

does not increase sharply.
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Figure 3.2: Spatial analysis of multi-morbidities by region of residence and level of

urbanity.
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Figure 3.3: Distribution of co-morbidities overall and by age group, sex, marital and
educational status, smoking and physical activity level, and obesity status.
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Table 3.5 presents the demographic, socioeconomic, and lifestyle characteristics
of the study participants by the level of multimorbidity (O or 1 morbidities, 2 morbidities,
3 morbidities, and more than 3 morbidities). As mentioned before, the multimorbidity
rate increased significantly with age and was higher in women than in men something
that was also observed in terms of multimorbidity level. Specifically, the mean age of the
participants was 37, 49, 54 and 58 years old for people with 0 or 1 morbidities, 2
morbidities, 3 morbidities, or more than 3 morbidities, respectively (p < 0.01). Moreover,
although women have a higher prevalence of multimorbidity compared to men, among
men, 9.7% have more than 3 morbidities while among women 6.4% have more than 3

morbidities.

Regarding the socio-economic characteristics of the participants, we found that
among divorced/widowed participants, 22% of them had 3 or more morbidities while the
corresponding percentages among married and unmarried participants were 9% and 4%,

respectively (p<0.01) (Figure 3.4). Similarly, we reported that 27% of the participants
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who completed only primary education had 0 or 1 morbidities while among the
participants who completed secondary and higher education, 74% and 71% reported as

having 0 or 1 morbidities, respectively (p<0.01).

Figure 3.4: Marital status (married, unmarried, divorced/widowed) by multimorbidity

level (0 or 1 morbidities, 2 morbidities, 3 morbidities and more than 3 morbidities).

Oor1
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3
I Married I Unmarried
I Divorced/widowed

Furthermore, we found statistically significant differences in physical activity
status among the four groups of multilevel. A larger number of physically inactive
participants reported as having 3 or more morbidities compared to physically active (11%
vs. 5%) (p<0.01). However, we did not find statistically significant differences between
smoking status and multimorbidity level. Also, even though we did not find statistically
significant association between multimorbidity level and BMI as a continuous measure,
we found statistically significant differences between multimorbidity level and BMI
categories. Precisely, the smallest percentage (56.6%) of 0 or 1 morbidities was identified
among obese people.
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Table 3.5: Characteristics of participants by multilevel (0 or 1 morbidities, 2

morbidities, 3 morbidities and more than 3 morbidities).

Characteristics Multilevel p-value
Oorl 2 3 >3

(N=847) (N=129) (N=70) (N=94)
Age (years) (mean + SD) 36.6 £142 | 48.8+17.6 | 53.7+17.3 | 58.0+18.1 <.01f
Age group [N (%)]*
18-24 154 (18.2) 7 (5.4) 2 (2.9) 4 (4.3) <.01h
25-44 440 (52.0) 47 (36.4) 18 (25.7) 19 (20.2)
45-64 211 (24.9) 44 (34.1) 30 (42.9) 29 (30.8)
65+ 42 (4.9) 31(24.1) 20 (28.5) 42 (44.7)
Sex [N (%)]°
Women 461 (54.5) 71 (55.0) 48 (68.6) 62 (66.0) 0.03"
Men 385 (45.5) 58 (45.0) 22 (31.4) 32 (34.0)
Geographical area [N (%)]°
Nicosia 362 (42.8) 56 (43.4) 31 (44.3) 44 (46.8) 0.14"
Limassol 222 (26.3) 36 (27.9) 23 (32.9) 30 (31.9)
Larnaka 135 (16.0) 18 (14.0) 11 (15.7) 7 (7.4)
Paphos 91 (10.8) 15 (11.6) 2(2.9) 5(5.3)
Ammochostos 35(4.1) 4(3.1) 3(4.2) 8 (8.5)
Residency [N (%)]¢
Urban 636 (75.6) 105 (81.4) 57 (81.4) 66 (71.0) 0.21"
Rural 205 (24.4) 24 (18.6) 13 (18.6) 27 (29.0)
Marital status [N (%)]°
Married 422 (50.1) 85 (66.4) 54 (77.1) 55 (59.8) <.01
Unmarried 371 (44.0) 28 (21.9) 6 (8.6) 16 (17.4)
Divorced / Widowed 50 (5.9) 15 (11.7) 10 (14.3) 21 (22.8)
Educational level [N (%)]°
Primary education 18 (2.1) 12 (9.4) 10 (14.3) 26 (27.7) <.01h
Secondary education 251 (29.9) 45 (35.2) 21 (30.0) 21 (22.3)
Higher education 572 (68.0) 71 (55.4) 39 (55.7) 47 (50.0)
Salary [N (%)]°
Low 188 (22.4) 18 (14.0) 15 (21.7) 20 (21.3) 0.19"
Middle 418 (49.8) 73 (56.6) 30 (43.5) 41 (43.6)
High 233 (27.8) 38 (29.4) 24 (34.8) 33 (35.1)
Physical activity [N (%)]f
No 407 (48.5) 76 (58.9) 43 (62.3) 65 (69.2) <.01h
Yes 433 (51.5) 53 (41.1) 26 (37.7) 29 (30.8)
Current smoker [N (%)]“
No 559 (66.6) | 76(58.9) | 38(54.3) | 58(617) | 0.08"
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Yes 281 (33.5) 53 (41.1) 32 (45.7) 36 (38.3)

BMI (kg/m?) (mean + SD) 245+4.4 26.3+£4.7 26.6£5.2 26.3£5.0 0.59!
BMI group [N (%)]°

Underweight 37 (4.4) 2 (1.6) 1(1.5) 2(2.2) <.01"
Normal 453 (54.4) 52 (40.6) 24 (35.8) 36 (38.7)
Overweight 257 (30.9) 42 (32.8) 23 (34.3) 40 (43.0)

Obese 86 (10.3) 32 (25.0) 19 (28.4) 15 (16.1)

Bold values represent p < 0.05; Abbreviations: SD, standard deviation ;*N=1140; °PN=1139;°N=1138; ‘N=1133;
®N=1131; 'N=1132;9N=112; "Differences between multimorbidity and no-multimorbidity groups of individuals were
evaluated by the chi-square test; 'Differences between multimorbidity and no-multimorbidity groups of individuals were

evaluated by the ANOVA test.

3.1.5 Prevalent chronic diseases and combinations of human systems’

diseases

The crude prevalence of specific chronic diseases indicated that the most prevalent

chronic diseases were hyperlipidemia (17%), followed by hypertension (13%), thyroid

diseases (8%), gastric reflux (7%), polycystic ovarian syndrome (6%), and asthma (6%)

(Table 3.6), with figures increasing with age (p<0.01). Among multimorbidity

individuals more than half of them had hyperlipidemia (Figure 3.5) or hypertension

(Figure 3.6) while almost a quarter of them reporting being diagnosed with a thyroid

disease (Figure 3.7).

Table 3.6: Crude prevalence of chronic diseases overall as well as by sex and age

group.
Chronic diseases Overall Women Men p-
(N=1140) (N=643) (N=497) | value
[N (%)] [N (%)]
Number of co-morbidities (mean + SD) 1.07 +1.49 1.14+1.48 0.98 + 0.07¢
1.49
Hyperlipidemia (E78.5) 198 (17.4) 100 (15.6) 98 (19.8) | 0.072
18-24 5 (2.6) 5(5.0) 0 (0.0 0.02°
25-44 44 (22.2) 18 (18.0) 26 (26.5)
45-64 87 (43.9) 50 (50.0) 37 (37.8)
65+ 62 (31.3) 27 (27.0) 35 (35.7)
Hypertension (110) 147(12.9) 64 (10.0) 83(16.7) | <.012
18-24 0 (0.0 0 (0.0 0 (0.0 0.69°
25-44 15(10.2) 5(7.8) 10 (12.0)
45-64 68 (42.3) 31 (48.4) 37 (44.6)
65+ 64 (43.5) 28 (43.8) 36 (43.4)
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Thyroid diseases (E02, E03.8, E03.9, 96 (8.4) 79 (12.3) 17 (3.4) <.012
E05.90, E07.9)

18-24 2 (2.0 2(2.5) 0 (0.0 0.14P
25-44 38 (39.6) 33 (41.8) 5(29.4)

45-64 40 (41.7) 34 (43.0) 6 (35.3)

65+ 16 (16.7) 10 (12.7) 6 (35.3)

Gastric reflux (K21) 84 (7.4) 50 (7.8) 34 (6.8) 0.542
18-24 3(3.6) 2 (4.0 1(2.9) 0.83°
25-44 33 (39.3) 21 (42.0) 12 (35.3)

45-64 25 (29.8) 13 (26.0) 12 (35.3)

65+ 23 (27.3) 14 (28.0) 9 (26.5)
Polycystic ovarian syndrome (E28.2) 69 (6.1) 69 (6.1) - -
18-24 8 (11.6) 8 (11.6) -

25-44 49 (71.0) 49 (71.0) -

45-64 10 (14.5) 10 (14.5) -

65+ 2(2.9 2(2.9) -

Asthma (J45) 65 (5.7) 35 (5.5) 30(6.0) | 0.68?
18-24 14 (21.5) 8 (22.9) 6(20.0) | 0.82°
25-44 29 (44.6) 14 (40.0) 15 (50.0)

45-64 16 (24.6) 10 (28.6) 6 (20.0)

65+ 6 (9.3) 3(8.5) 3(10.0)

Irritable Bowel syndrome (K58) 55 (4.8) 47 (7.3) 8 (1.6) <.012
18-24 4 (7.3) 3(6.4) 1(12.5) | 0.64°
25-44 23 (41.8) 19 (40.4) 4 (50.0)

45-64 21 (38.2) 18 (38.3) 3(37.5)

65+ 7 (12.7) 7 (14.9) 0 (0.0
Depression (F32, F33) 39 (3.4) 29 (4.5) 10 (2.0) 0.022
18-24 5(12.8) 4 (13.8) 1(10.0) | 0.32°
25-44 14 (35.9) 9 (31.0) 5 (50.0)

45-64 16 (41.0) 14 (48.3) 2 (20.0)

65+ 4 (10.3) 2 (6.9) 2 (20.0)
Glaucoma/Cataract (H40, H25) 39 (3.4) 15 (2.3) 24 (4.8) | 0.022
18-24 0 (0.0 0 (0.0 0 (0.0 0.13°
25-44 3(7.7) 0 (0.0 3(12.5)

45-64 4 (10.3) 3(1.7) 1(4.2)

65+ 32 (82.0) 12 (19.7) 20 (83.3)
Blindness/Low vision (H54.0) 38 (3.3) 22 (3.4) 16 (3.2) | 0.85%
18-24 5(13.2) 3(13.6) 2(12.5) | 0.02°
25-44 10 (26.3) 9 (41.0) 1(6.2)

45-64 7 (18.4) 5(22.7) 2 (12.5)

65+ 16 (42.1) 5(22.7) 11 (68.8)
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Rheumatoid arthritis (M0O6.9) 32 (2.8) 22 (68.8) 10 (31.3) | 0.15?
18-24 1(3.1) 1 (4.5) 0 (0.0) 0.13°
25-44 4 (12.5) 1(4.5) 3(30.0)

45-64 13 (40.6) 11 (50.0) 2 (20.0)

65+ 14 (43.8) 9 (41.0) 5 (50.0)

Chronic Sinusitis (J32) 29 (2.5) 19 (3.0) 10 (2.0) 0.31
18-24 3(10.3) 2 (10.5) 1(10.0) 0.30
25-44 14 (48.3) 8 (42.1) 6 (60.0)

45-64 11 (37.9) 9 (47.4) 2 (20.0)

65+ 1(3.5) 0 (0.0) 1(10.0)
Inflammatory bowel disease/ chronic 32 (2.8) 21 (3.3) 11 (2.2) 0.28?
enteritis/ ulcerative colitis (K50-K52)

18-24 1(3.1) 1(4.8) 0 (0.0) 0.67°
25-44 9(28.1) 7 (33.3) 2 (18.2)

45-64 12 (37.5) 7 (33.3) 5 (45.4)

65+ 10 (31.3) 6 (28.6) 4 (36.4)

Type 11 diabetes mellitus (E11) 25 (2.2) 13 (2.0) 12 (2.4) | 0.022
18-24 0 (0.0) 0 (0.0) 0 (0.0) 0.46"
25-44 4 (16.0) 2 (15.4) 2 (16.7)

45-64 7 (37.5) 5 (38.5) 2 (16.7)

65+ 14 (54.1) 6 (46.1) 8 (66.6)

Chronic Bronchitis (J41, J42) 25 (2.2) 13 (2.0) 12 (2.4) 0.66
18-24 3(12.0) 2 (15.4) 1(8.4) 0.40
25-44 11 (44.0) 7 (53.8) 4 (33.3)

45-64 6 (24.0) 3(23.1) 3(25.0)

65+ 5 (20.0) 1(7.7) 4 (33.3)

Type | diabetes mellitus (E10) 24 (2.1) 8(1.3) 16 (3.2) | 0.66%
18-24 1(4.2) 1(12.5) 0 (0.0) 0.31°
25-44 1(4.2) 0 (0.0) 1(6.2)

45-64 9 (37.5) 4 (50.0) 5(31.3)

65+ 13 (54.1) 3(37.5) 10 (62.5)

Heart failure (150) 16 (1.4) 8(1.3) 8 (1.6) 0.60?
18-24 1(6.3) 1(12.5) 0 (0.0)

25-44 0 (0.0) 0 (0.0) 0 (0.0)

45-64 5(31.2) 2 (25.0) 3(37.5)

65+ 10 (62.5) 5 (62.5) 5 (62.5)

Atrial fibrillation (148.91) 11 (1.0) 5(0.8) 6 (1.2) 0.462
18-24 0 (0.0) 0 (0.0) 0 (0.0) 0.23°
25-44 2 (18.2) 2 (40.0) 0 (0.0)

45-64 1(27.3) 1(20.0) 2 (33.3)

65+ 5 (54.5) 2 (40.0) 4 (66.7)
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Chronic kidney disease (N18.9) 11 (1.0) 7(1.1) 4 (0.8) 0.63%
18-24 0 (0.0) 0 (0.0) 0 (0.0) 0.47°
25-44 2(18.2) 2 (28.5) 0 (0.0

45-64 5 (45.4) 3(43.0) 2 (50.0)

65+ 4 (36.4) 2 (28.5) 2 (50.0)

Breast cancer (C50.9) 11 (1.0) 11 (1.7) 0(0.0)

18-24 0 (0.0 0 (0.0 0 (0.0

25-44 1(9.2) 1(9.2) 0 (0.0

45-64 6 (54.5) 6 (54.5) 0 (0.0

65+ 4 (36.4) 4 (36.4) 0 (0.0

Hearing loss/Deafness (H90, H91) 10 (0.9) 5(0.8) 5(1.0) 0.682
18-24 1 (10.0) 1 (20.0) 0(0.0) | 0.57°
25-44 0 (0.0 0 (0.0 0 (0.0

45-64 2 (20.0) 1(20.0) 1(20.0)

65+ 7 (70.0) 3(60.0) 4 (80.0)

Erectile dysfunction (N52.9) 9(0.8) - 9(1.8)

18-24 0 (0.0 0 (0.0

25-44 1(11.1) 1(11.1)

45-64 3(33.3) 3(33.3)

65+ 5 (55.6) - 5 (55.6)

Angina (120.9) 8 (0.7) 3(0.5) 5(1.0) 0.28°2
18-24 0 (0.0 0 (0.0 0 (0.0 0.10°
25-44 2 (25.0) 2 (66.7) 0 (0.0

45-64 1(12.5) 0 (0.0 1(20.0)

65+ 5 (62.5) 1(33.3) 4 (80.0)
Coronary heart disease (125.1) 7 (0.6) 1(0.2) 6 (1.2) 0.022
18-24 0 (0.0 0 (0.0 0 (0.0 0.35°
25-44 0 (0.0 0 (0.0 0 (0.0

45-64 4 (57.1) 1 (100.0) 3 (50.0)

65+ 3 (42.9) 0 (0.0 3(50.0)

Prostate cancer (C61) 7 (0.6) - 7(1.4)

18-24 0 (0.0 0 (0.0

25-44 0 (0.0 0 (0.0

45-64 2 (28.6) 2 (28.6)

65+ 5 (71.4) - 5 (71.4)
Anorexia/Bulimia (F50.0, F50.2) 6 (0.5) 6 (0.9) 0 (0.0 0.03?
18-24 2 (33.3) 2 (33.3) 0 (0.0 -
25-44 1(16.7) 1(16.7) 0 (0.0

45-64 3 (50.0) 3 (50.0) 0 (0.0

65+ 0 (0.0) 0 (0.0 0 (0.0

Crohn's disease (K50) 6 (0.5) 4 (0.6) 2 (0.4) 0.612
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18-24 0 (0.0 0 (0.0 0 (0.0 0.08"
25-44 3 (50.0) 1(25.0) 2 (100.0)

45-64 3 (50.0) 3 (75.0) 0 (0.0

65+ 0 (0.0) 0 (0.0) 0 (0.0)

Epileptic (G40.909) 5(0.4) 2(0.3) 3(0.6) 0.462
18-24 0 (0.0 0 (0.0 0 (0.0 0.36"
25-44 4 (80.0) 2 (100.0) 2 (66.7)

45-64 0 (0.0) 0 (0.0) 0 (0.0

65+ 1(20.0) 0 (0.0) 1(33.3)

Chronic Obstructive Pulmonary Disease 4(0.3) 1(0.2) 3(0.6) 0.21
(K50-52)

18-24 0 (0.0 0 (0.0 0 (0.0 0.14
25-44 1(25.0) 0 (0.0 1(33.3)

45-64 1(25.0) 1 (100.0) 0 (0.0

65+ 2 (50.0) 0 (0.0 2 (66.7)

Cervical cancer (C53.9) 2(0.2) 2 (0.3) -

18-24 0 (0.0 0 (0.0

25-44 0 (0.0 0 (0.0

45-64 1(50.0) 1 (50.0)

65+ 1 (50.0) 1 (50.0) -

Chronic hepatitis (K73) 2(0.2) 0 (0.0) 2(0.4) 0.112
18-24 0 (0.0 0 (0.0 0 (0.0 -
25-44 2 (100.0) 0 (0.0 2 (100.0)

45-64 0 (0.0 0 (0.0 0 (0.0

65+ 0 (0.0) 0 (0.0 0 (0.0
Cirrhosis (K74.60) 2(0.2) 2 (0.3) 0 (0.0) 0.212
18-24 0 (0.0 0 (0.0 0 (0.0 -
25-44 0 (0.0 0 (0.0 0 (0.0

45-64 1 (50.0) 1 (50.0) 0 (0.0

65+ 1 (50.0) 1 (50.0) 0 (0.0)

HIV (B20) 2(0.2) 0 (0.0) 2 (0.4) 0.112
18-24 0 (0.0 0 (0.0 0 (0.0 -
25-44 1 (50.0) 0 (0.0 1 (50.0)

45-64 1(50.0) 0 (0.0 1 (50.0)

65+ 0 (0.0) 0 (0.0 0 (0.0
Dementia/Alzheimer disease (G30.9, FO3) 2(0.2) 0 (0.0) 2(0.4) 0.112
18-24 0 (0.0 0 (0.0 0 (0.0 -
25-44 0 (0.0 0 (0.0 0 (0.0

45-64 0 (0.0 0 (0.0 0 (0.0

65+ 2 (100.0) 0 (0.0) 2 (100.0)
Parkinson disease (G20) 2(0.2) 0 (0.0 2 (0.4) 0.112
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18-24 0 (0.0) 0 (0.0 0 (0.0

25-44 0 (0.0) 0 (0.0 0 (0.0

45-64 0 (0.0) 0 (0.0) 0 (0.0

65+ 2 (100.0) 0 (0.0) 2 (100.0)

Colon cancer (C18.9) 1(0.1) 1(0.2) 0(0.0) 0.38?
18-24 0 (0.0) 0 (0.0 0 (0.0 -
25-44 0 (0.0) 0 (0.0 0 (0.0

45-64 1 (100.0) 1 (100.0) 0 (0.0

65+ 0 (0.0) 0 (0.0) 0 (0.0)
Melanoma (C43) 1(0.1) 1(0.2) 0 (0.0 0.38?
18-24 0 (0.0) 0 (0.0 0 (0.0 -
25-44 0 (0.0) 0 (0.0 0 (0.0

45-64 0 (0.0 0 (0.0 0 (0.0

65+ 1 (100.0) 1 (100.0) 0 (0.0)

Lupus (M32.9) 1(0.1) 1(0.2) 0 (0.0) 0.382
18-24 0 (0.0) 0 (0.0 0 (0.0 -
25-44 1 (100.0) 1 (100.0) 0 (0.0)

45-64 0 (0.0 0 (0.0 0 (0.0

65+ 0 (0.0) 0 (0.0 0 (0.0)

Multiple sclerosis (G35) 1(0.1) 1(0.2) 0 (0.0) 0.382
18-24 0 (0.0) 0 (0.0 0 (0.0 -
25-44 1 (100.0) 1 (100.0) 0 (0.0

45-64 0 (0.0 0 (0.0 0 (0.0

65+ 0 (0.0) 0 (0.0 0 (0.0)
Leukemia (C95.9) 1(0.1) 0 (0.0) 1(0.2) 0.262
18-24 0 (0.0) 0 (0.0 0 (0.0 -
25-44 1 (100.0) 0 (0.0 1 (100.0)

45-64 0 (0.0 0 (0.0 0 (0.0

65+ 0 (0.0) 0 (0.0 0 (0.0)

Urinary cancer (C67) 1(0.1) 1(0.2) 0 (0.0) 0.382
18-24 0 (0.0) 0 (0.0 0 (0.0 -
25-44 0 (0.0 0 (0.0 0 (0.0

45-64 0 (0.0 0 (0.0 0 (0.0

65+ 1 (100.0) 1 (100.0) 0 (0.0)
Schizophrenia/Bipolar (F20.9, F31.9) 0(0.0) 0(0.0) 0 (0.0)

18-24 0 (0.0) 0 (0.0 0 (0.0

25-44 0 (0.0 0 (0.0 0 (0.0

45-64 0 (0.0 0 (0.0 0 (0.0

65+ 0 (0.0) 0 (0.0 0 (0.0)

Ovarian cancer (C56.9) 0 (0.0) 0(0.0) -

18-24 0 (0.0) 0 (0.0
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25-44 0(0.0) 0(0.0) -

45-64 0(0.0) 0(0.0) -

65+ 0(0.0) 0(0.0) -

Abbreviations: SD, standard deviation; Bold values represent p < 0.05; 2 Differences between men and women were
evaluated by the chi-square test; ® Differences between men and women among the four age groups of the study were
evaluated by the chi-square test; ¢ Differences between men and women were evaluated by the t- test.

Figure 3.5: Prevalence of hyperlipidemia among individuals with multimorbidity and

without multimorbidity.

No multimorbidity Multimorbidity

| No N ves |

Figure 3.6: Prevalence of hypertension among multimorbidity and no-multimorbidity

individuals.

No multimorbidity Multimorbidity

[ No N ves|
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Figure 3.7: Prevalence of thyroid diseases among multimorbidity and no-

multimorbidity individuals.

No multimorbidity Multimorbidity

| No NN Yes |

Among men, the most prevalent chronic diseases were hyperlipidemia (20%),
hypertension (17%), and gastric reflux (7%), while among women these were
hyperlipidemia (16%), thyroid diseases (12%), and hypertension (10%). We found
statistically significant differences of hypertension prevalence between sex (p<0.01) as
well as of thyroid diseases (p<0.01), irritable bowel syndrome (p<0.01), depression
(p=0.02), glaucoma/cataract (p=0.02), diabetes type | (p=0.02), coronary heart disease
(p=0.02), and anorexia/bulimia (p=0.03). More specifically, among women a higher
prevalence of thyroid diseases, irritable bowel syndrome, depression, and
anorexia/bulimia was reported compared to men. On the other hand, among men we
observed a higher prevalence of hypertension, glaucoma/cataract, diabetes type I, and
coronary heart disease compared to women (Table 3.6). In addition, the most prevalent

type of cancer was prostate cancer for men and breast cancer for women.

Table 3.6 also provides the prevalence of different chronic diseases by sex and age
groups. We found that among women with hyperlipidemia the largest percentage was
reported in individuals aged 45-64 years old (50%) whereas among men the
corresponding percentage was 38%. Furthermore, among men with hyperlipidemia, we

reported largest number of individuals in age groups 45-64 and 65+ years old (Table 3.6).
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Table 3.7: Crude prevalence of chronic diseases overall as well as by gender and age group.

Chronic diseases Overall Women Men p-
(N=1140) (N=643) (N=497) | value
[N (%)] [N (%)]
Number of co-morbidities (mean + SD) 1.07 +£1.49 1.14+1.48 | 0.98+1.49 | 0.07°
Hyperlipidemia (E78.5) 198 (17.4) 100 (15.6) 98 (19.8) | 0.072
18-24 5 (2.6) 5 (5.0) 0 (0.0) 0.02°
25-44 44 (22.2) 18 (18.0) 26 (26.5)
45-64 87 (43.9) 50 (50.0) 37 (37.8)
65+ 62 (31.3) 27 (27.0) 35 (35.7)
Hypertension (110) 147(12.9) 64 (10.0) 83 (16.7) <.01?
18-24 0 (0.0 0 (0.0 0 (0.0 0.69"
25-44 15(10.2) 5(7.8) 10 (12.0)
45-64 68 (42.3) 31(48.4) 37 (44.6)
65+ 64 (43.5) 28 (43.8) 36 (43.4)
Thyroid diseases (E02, E03.8, E03.9, E05.90, E07.9) 96 (8.4) 79 (12.3) 17 (3.4) <.01?
18-24 2 (2.0 2 (2.5) 0 (0.0) 0.14°
25-44 38 (39.6) 33(41.8) 5(29.4)
45-64 40 (41.7) 34 (43.0) 6 (35.3)
65+ 16 (16.7) 10 (12.7) 6 (35.3)
Gastric reflux (K21) 84 (7.4) 50 (7.8) 34 (6.8) 0.542
18-24 3(3.6) 2 (4.0) 1(2.9) 0.83"
25-44 33(39.3) 21 (42.0) 12 (35.3)
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45-64 25 (29.8) 13 (26.0) 12 (35.3)

65+ 23 (27.3) 14 (28.0) 9 (26.5)
Polycystic ovarian syndrome (E28.2) 69 (6.1) 69 (6.1) - -
18-24 8 (11.6) 8 (11.6) -

25-44 49 (71.0) 49 (71.0) -

45-64 10 (14.5) 10 (14.5) -

65+ 2(2.9) 2(2.9) -

Asthma (J45) 65 (5.7) 35 (5.5) 30 (6.0) 0.68%
18-24 14 (21.5) 8 (22.9) 6 (20.0) 0.82°
25-44 29 (44.6) 14 (40.0) 15 (50.0)

45-64 16 (24.6) 10 (28.6) 6 (20.0)

65+ 6 (9.3) 3(8.5) 3(10.0)

Irritable Bowel syndrome (K58) 55 (4.8) 47 (7.3) 8 (1.6) <.01?
18-24 4 (7.3) 3(6.4) 1(12.5) 0.64°
25-44 23 (41.8) 19 (40.4) 4 (50.0)

45-64 21 (38.2) 18 (38.3) 3(37.5)

65+ 7(12.7) 7 (14.9) 0 (0.0)
Depression (F32, F33) 39 (3.4) 29 (4.5) 10 (2.0) 0.02%
18-24 5 (12.8) 4 (13.8) 1 (10.0) 0.32°
25-44 14 (35.9) 9 (31.0) 5 (50.0)

45-64 16 (41.0) 14 (48.3) 2 (20.0)

65+ 4 (10.3) 2 (6.9) 2 (20.0)
Glaucoma/Cataract (H40, H25) 39 (3.4) 15 (2.3) 24 (4.8) 0.022
18-24 0 (0.0) 0 (0.0 0 (0.0) 0.13°
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25-44 3(7.7) 0 (0.0 3(12.5)

45-64 4 (10.3) 3(1.7) 1(4.2)

65+ 32 (82.0) 12 (19.7) 20 (83.3)
Blindness/Low vision (H54.0) 38 (3.3) 22 (3.4) 16 (3.2) 0.85?
18-24 5(13.2) 3 (13.6) 2 (12.5) 0.02°
25-44 10 (26.3) 9 (41.0) 1(6.2)

45-64 7 (18.4) 5(22.7) 2 (12.5)

65+ 16 (42.1) 5(22.7) 11 (68.8)
Rheumatoid arthritis (M0O6.9) 32 (2.8) 22 (68.8) 10 (31.3) 0.15?
18-24 1(3.1) 1 (4.5) 0 (0.0) 0.13"
25-44 4 (12.5) 1 (4.5) 3(30.0)

45-64 13 (40.6) 11 (50.0) 2 (20.0)

65+ 14 (43.8) 9 (41.0) 5 (50.0)

Chronic Sinusitis (J32) 29 (2.5) 19 (3.0) 10 (2.0) 0.31
18-24 3(10.3) 2 (10.5) 1(10.0) 0.30
25-44 14 (48.3) 8 (42.1) 6 (60.0)

45-64 11 (37.9) 9 (47.4) 2 (20.0)

65+ 1(3.5) 0 (0.0) 1(10.0)
Inflammatory bowel disease/ chronic enteritis/ 32 (2.8) 21 (3.3) 11 (2.2) 0.28%
ulcerative colitis (K50-K52)

18-24 1(3.1) 1 (4.8) 0 (0.0) 0.67°
25-44 9 (28.1) 7 (33.3) 2 (18.2)

45-64 12 (37.5) 7 (33.3) 5 (45.4)

65+ 10 (31.3) 6 (28.6) 4 (36.4)
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Type | diabetes mellitus (E11) 25(2.2) 13 (2.0) 12 (2.4) 0.022
18-24 0(0.0) 0 (0.0 0(0.0) 0.46°
25-44 4 (16.0) 2 (15.4) 2 (16.7)

45-64 7 (37.5) 5(38.5) 2 (16.7)

65+ 14 (54.1) 6 (46.1) 8 (66.6)

Chronic Bronchitis (J41, J42) 25 (2.2) 13 (2.0) 12 (2.4) 0.66
18-24 3(12.0) 2 (15.4) 1(8.4) 0.40
25-44 11 (44.0) 7 (53.8) 4 (33.3)

45-64 6 (24.0) 3(23.1) 3(25.0)

65+ 5 (20.0) 1(7.7) 4 (33.3)

Type | diabetes mellitus (E10) 24 (2.1) 8(1.3) 16 (3.2) 0.66%
18-24 1(4.2) 1(12.5) 0(0.0) 0.31°
25-44 1(4.2) 0 (0.0 1(6.2)

45-64 9 (37.5) 4 (50.0) 5(31.3)

65+ 13 (54.1) 3(37.5) 10 (62.5)

Heart failure (150) 16 (1.4) 8 (1.3) 8 (1.6) 0.60?
18-24 1(6.3) 1(12.5) 0 (0.0)

25-44 0 (0.0) 0 (0.0 0 (0.0)

45-64 5(31.2) 2 (25.0) 3(37.5)

65+ 10 (62.5) 5 (62.5) 5 (62.5)

Atrial fibrillation (148.91) 11 (1.0) 5(0.8) 6 (1.2) 0.46%
18-24 0 (0.0 0 (0.0 0 (0.0 0.23
25-44 2(18.2) 2 (40.0) 0 (0.0

45-64 1(27.3) 1(20.0) 2 (33.3)
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65+ 5 (54.5) 2 (40.0) 4 (66.7)
Chronic kidney disease (N18.9) 11 (1.0) 7(1.1) 4 (0.8) 0.63?
18-24 0(0.0) 0 (0.0 0 (0.0 0.47"
25-44 2(18.2) 2 (28.5) 0 (0.0
45-64 5 (45.4) 3(43.0) 2 (50.0)
65+ 4 (36.4) 2 (28.5) 2 (50.0)
Breast cancer (C50.9) 11 (1.0) 11 (1.7) 0 (0.0)
18-24 0(0.0) 0 (0.0 0(0.0)
25-44 1(9.0) 1(9.0) 0(0.0)
45-64 6 (54.5) 6 (54.5) 0 (0.0
65+ 4 (36.4) 4 (36.4) 0 (0.0
Hearing loss/Deafness (H90, H91) 10 (0.9) 5(0.8) 5(1.0) 0.68?
18-24 1(10.0) 1(20.0) 0(0.0) 0.57"
25-44 0 (0.0 0 (0.0 0 (0.0
45-64 2 (20.0) 1(20.0) 1 (20.0)
65+ 7 (70.0) 3(60.0) 4 (80.0)
Erectile dysfunction (N52.9) 9 (0.8) - 9(1.8)
18-24 0 (0.0 0(0.0)
25-44 1(11.1) 1(11.1)
45-64 3(33.3) 3(33.3)
65+ 5 (55.6) - 5 (55.6)
Angina (120.9) 8 (0.7) 3(0.5) 5(1.0) 0.28°2
18-24 0(0.0) 0 (0.0 0(0.0) 0.10°
25-44 2 (25.0) 2 (66.7) 0 (0.0)
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45-64 1(12.5) 0 (0.0) 1 (20.0)

65+ 5 (62.5) 1(33.3) 4 (80.0)
Coronary heart disease (125.1) 7 (0.6) 1(0.2) 6 (1.2) 0.022
18-24 0(0.0) 0 (0.0) 0 (0.0 0.35"
25-44 0 (0.0 0 (0.0 0 (0.0

45-64 4 (57.1) 1 (100.0) 3(50.0)

65+ 3 (42.9) 0 (0.0 3 (50.0)

Prostate cancer (C61) 7 (0.6) - 7(1.4)

18-24 0(0.0) 0(0.0)

25-44 0 (0.0 0 (0.0

45-64 2 (28.6) 2 (28.6)

65+ 5(71.4) - 5(71.4)
Anorexia/Bulimia (F50.0, F50.2) 6 (0.5) 6 (0.9) 0(0.0) 0.032
18-24 2 (33.3) 2 (33.3) 0 (0.0 -
25-44 1(16.7) 1(16.7) 0(0.0)

45-64 3(50.0) 3 (50.0) 0 (0.0

65+ 0 (0.0) 0 (0.0 0 (0.0)

Crohn's disease (K50) 6 (0.5) 4 (0.6) 2 (0.4) 0.612
18-24 0 (0.0 0 (0.0 0 (0.0 0.08°
25-44 3 (50.0) 1(25.0) 2 (100.0)

45-64 3(50.0) 3(75.0) 0 (0.0)

65+ 0(0.0) 0 (0.0 0 (0.0)

Epileptic (G40.909) 5(0.4) 2(0.3) 3(0.6) 0.46%
18-24 0 (0.0) 0 (0.0 0 (0.0) 0.36"
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25-44 4 (80.0) 2 (100.0) 2 (66.7)

45-64 0(0.0) 0 (0.0 0(0.0)

65+ 1(20.0) 0 (0.0 1(33.3)

Chronic Obstructive Pulmonary Disease (K50-52) 4 (0.3) 1(0.2) 3(0.6) 0.21
18-24 0 (0.0 0 (0.0 0 (0.0 0.14
25-44 1(25.0) 0 (0.0 1(33.3)

45-64 1(25.0) 1 (100.0) 0(0.0)

65+ 2 (50.0) 0 (0.0 2 (66.7)

Cervical cancer (C53.9) 2 (0.2) 2 (0.3) -

18-24 0 (0.0 0 (0.0

25-44 0 (0.0 0 (0.0

45-64 1 (50.0) 1 (50.0)

65+ 1 (50.0) 1 (50.0) -

Chronic hepatitis (K73) 2(0.2) 0 (0.0) 2(0.4) 0.112
18-24 0 (0.0 0 (0.0) 0 (0.0 -
25-44 2 (100.0) 0 (0.0 2 (100.0)

45-64 0 (0.0 0 (0.0 0(0.0)

65+ 0 (0.0) 0 (0.0 0 (0.0)

Cirrhosis (K74.60) 2(0.2) 2(0.3) 0 (0.0 0.212
18-24 0 (0.0) 0 (0.0 0 (0.0) -
25-44 0 (0.0) 0 (0.0 0 (0.0)

45-64 1 (50.0) 1 (50.0) 0(0.0)

65+ 1 (50.0) 1 (50.0) 0 (0.0)

HIV (B20) 2(0.2) 0 (0.0) 2 (0.4) 0.112

56



18-24 0 (0.0 0 (0.0 0 (0.0

25-44 1 (50.0) 0 (0.0 1 (50.0)

45-64 1 (50.0) 0 (0.0 1 (50.0)

65+ 0(0.0) 0 (0.0) 0(0.0)
Dementia/Alzheimer disease (G30.9, FO3) 2(0.2) 0 (0.0) 2(0.4) 0.112
18-24 0 (0.0 0 (0.0 0 (0.0) -
25-44 0(0.0) 0 (0.0 0(0.0)

45-64 0(0.0) 0 (0.0 0(0.0)

65+ 2 (100.0) 0 (0.0 2 (100.0)
Parkinson disease (G20) 2(0.2) 0 (0.0 2 (0.4) 0.112
18-24 0 (0.0 0 (0.0 0 (0.0

25-44 0(0.0) 0 (0.0 0 (0.0)

45-64 0 (0.0 0 (0.0 0(0.0)

65+ 2 (100.0) 0 (0.0 2 (100.0)

Colon cancer (C18.9) 1(0.1) 1(0.2) 0 (0.0) 0.38%
18-24 0 (0.0 0 (0.0 0 (0.0 -
25-44 0 (0.0 0 (0.0 0(0.0)

45-64 1 (100.0) 1 (100.0) 0(0.0)

65+ 0 (0.0) 0 (0.0) 0 (0.0)
Melanoma (C43) 1(0.1) 1(0.2) 0 (0.0) 0.38%
18-24 0 (0.0) 0 (0.0 0 (0.0) -
25-44 0(0.0) 0 (0.0 0(0.0)

45-64 0(0.0) 0 (0.0 0(0.0)

65+ 1 (100.0) 1 (100.0) 0 (0.0)
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Lupus (M32.9) 1(0.2) 1(0.2) 0 (0.0 0.38%
18-24 0(0.0) 0 (0.0) 0(0.0) -
25-44 1 (100.0) 1 (100.0) 0 (0.0

45-64 0(0.0) 0 (0.0) 0 (0.0

65+ 0 (0.0 0 (0.0 0 (0.0

Multiple sclerosis (G35) 1(0.1) 1(0.2) 0 (0.0) 0.38%
18-24 0(0.0) 0 (0.0 0(0.0) -
25-44 1 (100.0) 1 (100.0) 0(0.0)

45-64 0(0.0) 0 (0.0) 0(0.0)

65+ 0 (0.0 0 (0.0 0 (0.0
Leukemia (C95.9) 1(0.1) 0 (0.0) 1(0.2) 0.26%
18-24 0(0.0) 0 (0.0 0 (0.0) -
25-44 1 (100.0) 0 (0.0 1 (100.0)

45-64 0 (0.0 0 (0.0 0 (0.0

65+ 0 (0.0 0 (0.0 0 (0.0

Urinary cancer (C67) 1(0.1) 1(0.2) 0 (0.0) 0.38%
18-24 0 (0.0 0 (0.0 0(0.0) -
25-44 0 (0.0 0 (0.0 0(0.0)

45-64 0 (0.0 0 (0.0 0 (0.0

65+ 1 (100.0) 1 (100.0) 0 (0.0)
Schizophrenia/Bipolar (F20.9, F31.9) 0 (0.0) 0 (0.0 0 (0.0)

18-24 0(0.0) 0 (0.0 0(0.0)

25-44 0(0.0) 0 (0.0 0(0.0)

45-64 0 (0.0) 0 (0.0 0 (0.0)
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65+ 0 (0.0) 0 (0.0 0 (0.0)
Ovarian cancer (C56.9) 0 (0.0) 0 (0.0 - -
18-24 0(0.0) 0 (0.0 -

25-44 0(0.0) 0 (0.0) -

45-64 0 (0.0 0 (0.0 -

65+ 0 (0.0) 0 (0.0) -

Abbreviations: SD, standard deviation; Bold values represent p < 0.05; 2 Differences between males and females were evaluated by
the chi-square test; ® Differences between males and females among the four age groups of the study were evaluated by the chi-square
test; ¢ Differences between males and females were evaluated by the t- test.




The most prevalent chronic diseases were diseases of the circulatory system (30%),
followed by the endocrine system (21%), digestive-excretory system (15%), nervous
system (13%), and respiratory system (11%) (Table 3.7). We reported statistically
significant differences in circulatory, endocrine, digestive/excretory, immune and
reproductive systems between men and women (p<0.01). Specifically, we observed a
larger percentage of men in diseases of the circulatory and reproductive systems
compared to women (40% vs. 23% and 2% vs. 0%). On the other hand, we observed a
larger percentage of women in diseases of the endocrine, digestive/excretory and immune
systems compared to men (26% vs. 11%, 16% vs. 13% and 5% vs. 2%).

Table 3.8: Crude prevalence of diseases by human systems overall and by sex.

Human systems Overall Women Men p-value

(N=955) | [N=583 (%)]* | [N=372 (%)]"
Circulatory 283 (29.6) 133 (22.8) 150 (40.3) <0.01°¢
Endocrine 196 (20.5) 154 (26.4) 42 (11.3) <0.01°¢
Digestive /Excretory 143 (15.0) 95 (16.3) 48 (12.9) <0.01°
Nervous 119 (12.5) 71 (12.2) 48 (12.9) 0.45°
Respiratory 104 (10.9) 57 (9.8) 47 (12.6) 0.74°
Immune 35 (3.7) 28 (4.8) 7 (1.9) <0.01°
Skeletal/Muscular 32 (3.3) 22 (3.8) 10 (2.7) 0.15°
Neoplasm 23 (2.4) 16 (2.7) 7 (1.9) 0.20°
Renal/Urinary 11 (1.2) 7(1.2) 4(1.1) 0.63°
Reproductive 9 (0.9) 0 (0.0) 9 (2.4) <0.01°
Bold values represent p < 0.05; @ N=total number women who were reported with at least one chronic
disease of a human system); ® N=total number men who were reported with at least one chronic
disease of a human system); ¢ Differences between men and women were evaluated by the chi-square
test.

We found all the combinations between the human systems’ diseases among
people with multimorbidity, in order to identify the diseases of human systems, which are
presented more together in multimorbidity individuals. Specifically, we found 36
combinations of human systems’ diseases, which are presented in Appendix Table 6.
Hence, we found that the most prevalent conditions in this group were diseases of
circulatory/endocrine systems, followed by circulatory/digestive-excretory systems, and
circulatory/nervous systems. Specifically, the most common combinations among people
with multimorbidity were diseases of the circulatory and endocrine systems (25%),
followed by circulatory and digestive-excretory systems (20%), circulatory and nervous
systems (19%) (Figure 3.8).
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Figure 3.8: Combinations of human systems’ diseases among people with

multimorbidity.
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Apart from the combinations between the human systems’ diseases among people
with multimorbidity, we also found the combinations between the specific 47 chronic
diseases among people with multimorbidity. The most prevalent combinations of chronic
diseases were hyperlipidemia-thyroid diseases (9%), hypertension- thyroid diseases (9%),

and hyperlipidemia-gastric reflux (8%) (Figure 3.9).

Figure 3.9: Combinations of chronic diseases among people with multimorbidity.
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3.1.6 Factors associated with multimorbidity

Multivariable linear regression analysis was performed to evaluate the

significance of different factors (age, sex, marital status, educational level, salary

categories, physical activity, smoking, and BMI) on the average number of chronic

diseases per individual (Table 3.8).

We reported a positive association of age, being unmarried, and BMI with the

number of chronic diseases present. More specifically, as the age (p<0.01) and BMI

(p=0.02) increases, the number of chronic diseases in an individual increases too. On the

other hand, we found an inverse association between being women and physical activity

with the number of chronic diseases. Specifically, being a woman (p<0.01) and being

physically active (p=0.02) decreases the number of chronic diseases an individual has.

Table 3.9: Multivariable linear regression analysis of number of morbidities.

Characteristics Coefficient 95% Confidence p-value
Interval

Age (per 1 year) 0.04 0.03, 0.05 <0.01

Sex

Men Ref

Women -0.34 -0.51, -0.17 <0.01

Marital status

Married Ref Ref Ref

Unmarried 0.35 0.14, 0.56 <0.01

Divorced/widowed 0.28 -0.01, 0.56 0.06

Educational status (1:primary, 2:medium, 3: higher) -0.12 -0.28, 0.04 0.16

Salary (1: low, 2: middle, 3: high) 0.09 -0.04, 0.22 0.17

Physically active

No Ref Ref

Yes -0.19 -0.35, -0.03 0.02

Current smoker

No Ref Ref

Yes 0.04 -0.12, 0.20 0.64

BMI (per 1 kg/m?) 0.02 0.00, 0.04 0.02

Abbreviations: Y, yes; N, no; BMI, Body Mass Index; Bold font indicates statistical significance (p<0.05).
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Discriminant classification analysis, with the calculation of the Wilk’s lambda and

the Fisher’s classification function coefficients, was used to explore the patterns of

characteristics of people with multimorbidity. A value of the Wilk’s lambda close to 1,

indicates better discriminating ability. The Wilk’s lambda was equal to 0.776 (p<0.01), a

value close to 1, which indicates that the estimated model has the ability to classify people

in the different multimorbidity classes efficiently. Discriminant analysis revealed that in

individuals with 2-morbidities increased age, and higher BMI contributes more in their

categorization as having 2-comorbidities compared to none or 1-morbidity (Table 3.9).

Similarly, in individuals with 3-morbidities increased age, current smoking, and higher

salary are the dominant factors to characterize those participants, whereas, among

individuals with >3-morbidities, men sex, higher salary, and increased BMI seems to

characterize them better.

Table 3.10: Hierarchical discriminant analysis.

Characteristics 2- 3- >3-

morbidities | morbidities | morbidities
(N=129) (N=70) (N=94)

Age (per 1 year) 0.98 0.14 -0.29

Sex

Men Ref Ref

Women -0.33 0.22 0.70

Marital status

Married -1.98 -0.97 -0.26

Unmarried 0.06 -1.57 -2.95

Educational status (1: primary, 2: medium, 3: higher) -0.08 -0.40 -1.67

Salary (1: low, 2: moderate, 3: high) 0.05 0.18 0.15

Physically inactive

No Ref Ref

Yes -0.10 -0.20 -0.23

Current smoker

No Ref Ref

Yes 0.09 0.32 0.02

BMI (per 1 kg/m?) 0.16 -0.41 0.48

Abbreviations: Y, yes; N, no; BMI, Body Mass Index; Lambda (the closer to 1, the higher the discriminating ability) =

0.776, p-value<0.01
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Multinomial logistic regression was performed to evaluate the significance of
different factors (marital status, educational level, salary categories, physical activity,
smoking and BMI) on the level of multimorbidity (O or 1 morbidities, 2 morbidities, 3
morbidities, more than 3 morbidities) after accounting for age and sex. The coefficients
of variation within each region were 75%, 73%, 72%, 63%, and 73% for Nicosia,
Limassol, Larnaka, Paphos, and Ammochostos, respectively. Moreover, the variability of

between regions was only 1%.

The coefficients of the mixed effects multinomial regression model showed that
the presence of 2 morbidities in an individual compared to none or 1 morbidity was
associated with increased age and BMI. Similarly, the presence of 3 morbidities was
associated with being a women, a current smoker, as well as with increased age and BMI.

In addition, having 3 or more morbidities was associated with increased age, being

women, being unmarried, and having completed a secondary education (Table 3.10).

Table 3.11: Multinomial regression of multimorbidity level (base outcome =0 or 1

morbidities).

Characteristics

Multimorbidity level

2 morbidities?

3 morbidities?

>3 morbidities?

Age (per 1 year) 0.04 (0.03, 0.06) 0.06 (0.04, 0.08) 0.08 (0.06, 0.10)
Sex

Men Ref Ref Ref
Women -0.41 (-0.86, 0.04) | -1.24 (-1.90, -0.58) | -1.14 (-1.72, -0.55)
Marital status

Married Ref Ref Ref
Unmarried 0.15 (-0.44, 0.75) | -0.65 (-1.63, 0.34) 1.10 (0.33, 1.86)

Divorced/widowed

0.16 (-0.49, 0.82)

-0.32 (-1.20, 0.56)

0.55 (-0.12, 1.22)

Educational status (1:primary,
2:medium, 3: higher)

-0.02 (-0.42, 0.38)

0.23 (-0.30, 0.76)

-0.18 (-0.64, 0.27)

Salary (1: low, 2: middle, 3: high)

0.09 (-0.24, 0.43)

0.13 (-0.31, 0.57)

0.37 (-0.03, 0.78)

Physically inactive

No Ref Ref Ref

Yes -0.17 (-0.58, 0.25) | -0.07 (-0.63, 0.49) -0.44 (-0.96, 0.08)
Current smoker

No Ref Ref Ref

Yes 0.24 (-0.18, 0.66) 0.59 (0.02, 1.16) 0.23 (-0.29, 0.75)

BMI (per 1 kg/m?)

0.05 (0.01, 0.09)

0.06 (0.0, 0.12)

0.04 (-0.02, 0.09)

Abbreviations: Y, yes; N, no; BMI, Body Mass Index; Confidence Interval (Cl), Bold values represent p < 0.05; 2 8

(95% CI)
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4 Chapter 4 — Adherence to Mediterranean Diet and relationship to

multimorbidity

4.1.1 Adherence to the Mediterranean Diet

The median Mediterranean Diet score of the participants was 15 (quartiles, q1=13,
03=18) with the maximum score being 34 and the minimum 5. The tertiles of adherence
to a Mediterranean Diet were defined as follows: low adherence (score <13), moderate
adherence (score 13-17), and high adherence (score >17). Specifically, 367 (32.7%)
participants were in the low adherence to the Mediterranean Diet tertile, 413 (36.8%)
participants were in the moderate adherence to the Mediterranean Diet tertile and 343

(30.5%) participants were in the high adherence to the Mediterranean Diet tertile.

We observed a higher median value of the Mediterranean Diet score in individuals
aged 18-24 years old and those aged 65 years old and older compared to those who were
25-64 years old (Table 4.1). Furthermore, more women were in the low adherence tertile
than the high adherence one (64% vs. 36%) compared to men (27% vs. 35%) (p<0.01)
and the median value of the Mediterranean Diet score was 16 for men and 15 for women.

Similarly, a higher percentage of rural residents and physically active participants
were in the high adherence tertile compared to the urban residents and physically inactive
participants, respectively (both p<0.05). Among urban residents the smallest percentage
of participants was in the high adherence tertile while among rural residents the smallest
percentage was in the low adherence tertile and the largest in the high adherence tertile.
Similarly, almost 35% of physically active individuals were in high adherence tertile

compared to the corresponding tertile in physically inactive people (27%).

Other characteristics, such as geographical area and BMI, were similar among the
three tertiles of adherence to the Mediterranean Diet (Table 4.1). Although we did not
identify any statistically significant differences among the five geographical areas of
Cyprus, it is important to note that the largest percentages in the high adherence tertile

were observed in Paphos and Ammochostos areas, which are less urban regions.
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Table 4.1: Adherence to Mediterranean Diet.

Characteristics Mediterranean Diet score p-value
Overall" Low Moderate High
(N=1123) (N=367) (N=413) | (N=343)
Age group [N (%)]*
18-24 16 (13, 18) 45 (27.8) 65 (40.1) | 52(32.1) 0.26'
25-44 15 (13, 18) 170 (32.9) 184 (35.6) | 163 (31.5)
45-64 15 (12, 18) 115 (37.2) 106 (34.3) | 88(28.5)
65+ 16 (13, 18) 37 (27.4) 58 (43.0) | 40 (29.6)
Sex [N (%)]°
Men 16 (13, 19) 132 (26.8) 187 (38.0) | 173(35.2) | <.01'
Women 15 (12, 18) 235 (37.3) 226 (35.9) | 169 (26.8)
Geographical area [N (%)]°
Nicosia 15 (12, 18) 178 (36.4) 184 (37.6) | 127 (26.0) | 0.10'
Limassol 16 (13, 19) 86 (28.4) 118 (38.9) | 99 (32.7)
Larnaka 15 (13, 18) 54 (31.6) 60 (35.1) | 57(33.3)
Paphos 16 (13, 19) 32 (29.4) 37 (33.9) | 40(36.7)
Ammochostos 16 (13, 19) 17 (34.7) 13 (26.5) | 19(38.8)
Residency [N (%)]¢
Urban 15 (13, 18) 287 (33.8) 323(38.0) |239(28.2) | 0.01'
Rural 16 (13, 18) 79 (29.6) 87 (32.6) | 101 (37.8)
Marital status [N (%)]°
Married 16 (13, 18) 178 (29.2) 242 (39.7) | 189 (31.1) | <.01'
Unmarried 16 (13, 19) 132 (32.1) 144 (35.0) | 135(32.9)
Divorced / Widowed 13 (10.5, 16) 54 (56.3) 25(26.0) | 17 (17.7)
Educational level [N (%)]“
Primary education 16 (13, 18) 18 (27.3) 25 (37.9) 23 (34.8) 0.34'
Secondary education 15 (12, 18) 122 (36.5) 121 (36.2) | 91(27.3)
Higher education 15 (13, 18) 224 (31.3) 265 (37.0) | 227 (31.7)
Salary [N (%)]°
Low 15 (13, 18) 82 (34.9) 85 (36.2) | 68(28.9) 0.24!
Middle 15 (13, 18) 190 (34.4) 191 (34.5) | 172 (31.1)
High 16 (13, 18) 93 (28.5) 135 (41.4) | 98 (30.1)
Physical activity [N (%)]"
No 16 (13, 19) 155 (29.1) 192 (36.1) | 185(34.8) | <.01'
Yes 15 (12, 18) 210 (36.0) 217 (37.2) | 156 (26.8)
Current smoker [N (%)]2
No 15 (13, 18) 141 (35.3) 140 (35.1) | 118(29.6) | 0.37
Yes 16 (13, 18) 224 (31.2) 271 (37.8) | 222 (31.0)

BMI group [N (%)]°
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Underweight 16 (13, 19) 14 (34.1) 12 (29.3) | 15(36.6) | 0.56'
Normal 15 (13, 18) 176 (31.6) | 210 (37.8) | 170 (30.6)
Overweight 15 (13, 18) 115 (32.4) | 139(39.2) | 101 (28.4)
Obese 155 (12, 18) 56 (36.8) 47 (30.9) | 49 (37.3)

Bold values represent p < 0.05; *N=1123; "N=1122; °N=1121; qN=1116; ®N=1114; 'N=1115; IN=1104; "Median (IQR);
iDifferences between Mediterranean Diet adherence tertiles were evaluated by the Chi2 test.

In order to assess the spatial distribution of the adherence to the Mediterranean
Diet in the general population in Cyprus, the parameter of spatial heterogeneity was
accounted for and the analysis was based on the districts of Cyprus (Nicosia, with total
population 332,200; Limassol, 239,400; Larnaca, 144,900; Paphos, 91,300; and
Ammochostos, 47,000).

Mapping Mediterranean Diet adherence across Cypriot districts exhibited higher
rates of high adherence in Ammochostos and Paphos (39% and 37% respectively), and
lower rates in the other districts (Figure 4.1a). It is important to mention, as mentioned
above, that Ammochostos is primarily a rural area as well as Paphos in its largest part.
The lowest adherence to Mediterranean Diet was seen in the capital of Cyprus, Nicosia
district (Figure 4.1a and Figure 4.1c). Rural areas were characterized by higher
adherence to Mediterranean Diet. Specifically, high adherence was 10% higher in rural
areas than urban areas (38% vs. 28%), which were characterized primarily with low and

moderate adherence (38% and 34%, respectively) (Figure 4.1d).
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Figure 4.1: Spatial analysis of Mediterranean Diet adherence by region of residence

and level of urban city.
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When considering factors which may affect the Mediterranean Diet score in the

population, including age, sex, geographical area, residency, marital, educational and

salary status, physical activity levels, smoking habits, and BMI, we observed that being

divorced/widowed compared to being married as well as people who completed a

secondary education compared to people having primary education was associated with

a lower score (p<0.05). On the other hand, being women, being from Limassol or

Paphos compared to Nicosia, living in a rural region, and being are physically active

were associated with a higher score (Table 4.2).
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Table 4.2: Multivariate linear regression for the factors associated with the

Mediterranean Diet score.

Characteristics | B (95%Cl) | Standardized p | p-value
Age group [N (%)]*

18-24 Ref Ref

25-44 -0.56 (-1.44, 0.33) -0.07 0.22
45-64 -0.23 (-1.27, 0.80) -0.03 0.66
65+ -0.30 (-1.57, 0.96) -0.02 0.64
Sex [N (%)]°

Men Ref Ref

Women 0.96 (0.42, 1.50) 0.12 <.01
Geographical area [N (%)]°

Nicosia Ref Ref

Limassol 0.98 (0.40, 1.56) 0.11 <.01
Larnaka 0.53 (-0.19, 1.25) 0.05 0.15
Paphos 0.89 (0.05, 1.74) 0.07 0.04
Ammochostos 0.94 (-0.28, 2.16) 0.05 0.13
Residency [N (%)]¢

Urban Ref Ref

Rural 0.71 (0.12, 1.31) 0.08 0.02
Marital status [N (%)]“

Married Ref Ref

Unmarried -0.25 (-0.91, 0.41) -0.03 0.45
Divorced / Widowed -2.12 (-3.00, -1.24) -0.15 <.01
Educational level [N (%)]¢

Primary education Ref Ref

Secondary education -1.58 (-2.83, -0.34) -0.18 0.01
Higher education -1.25 (-2.56, 0.05) -0.15 0.06
Salary [N (%)]°

Low Ref Ref

Middle 0.09 (-0.62, 0.79) 0.01 0.81
High 0.24 (-0.61, 1.08) 0.03 0.59
Physical activity [N (%)]f

No Ref Ref

Yes 0.74 (0.25, 1.23) 0.09 <.01
Current smoker [N (%)]2

No Ref Ref

Yes -0.20 (-0.71, 0.32) -0.02 0.46
BMI group [N (%)]°

Underweight | Ref | Ref
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Normal 0.37 (-0.88, 1.62) 0.02 0.56
Overweight -0.30 (-0.87. 0.27) -0.04 0.30
Obese -0.49 (-1.25, 0.27) -0.04 0.21

Bold values represent p < 0.05; Abbreviations: Confidence Interval (Cl); *N=1123; "PN=1122; °N=1121;

IN=1116; ®N=1114; 'N=1115; IN=1104

4.1.2 Association of Mediterranean Diet with multimorbidity

The median number of conditions per participant was 1 (quartiles, q:=0 and qz=2)

with the maximum number being 12. Figure 4.2 illustrates the distribution of co-

morbidities by Mediterranean Diet adherence. Among the three levels of Mediterranean

Diet adherence, on average, a higher number of morbidities was reported in the low

adherence group whereas the moderate and high adherence groups seem to have a lower

number of multi-morbidities. The highest number of morbidities in the low adherence

tertile was 12 while the corresponding number in the moderate and high adherence tertiles

was 8.

Figure 4.2: Distribution of co-morbidities overall and by Mediterranean Diet tertiles.
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We used logistic regression models to examine the association of the adherence
to the Mediterranean Diet on the odds of having more than two chronic conditions. The
unadjusted analysis showed that the respondents who were in the high adherence group
had a lower risk of multimorbidity compared to respondents in the low adherence group
(Table 4.3, unadjusted OR=0.64, 95% CI: 0.45, 0.90). More specifically, participants in
the high MedDietScore tertile presented about 36% lower risk of multimorbidity,

compared to those in the low MedDietScore tertile.

The relation remained statistically significant even after adjusting for age, sex,
smoking habits, and physical activity (Table 4.3, adjusted OR=0.68, 95% CI: 0.46, 0.99)
indicating that participants in the high MedDietScore tertile presented about 32% lower
risk of multimorbidity compared to those in the low MedDietScore tertile, after adjusting

for age, sex, smoking habits, and physical activity.

Although the interaction term between sex and Mediterranean Diet score was not
statistically significant, historical data suggests that both morbidities and dietary habits
may differ between men and women. Therefore, we stratified the analysis by sex and we
found that the association between MedDietScore tertiles and multimorbidity was
statistically significant only in women (Table 4.3, unadjusted OR=0.57, 95% CI: 0.36,
0.90). The relation remained statistically significant even after adjusting for age (Table
4.3, adjusted OR=0.61, 95% CI: 0.38, 0.99). The relation of MedDietScore tertiles and
multimorbidity among men was similar to that among women, however, the association

was not statistically significant.

Table 4.3: Logistic regression analysis of the association of adherence to Mediterranean

Diet and multimorbidity.

Total
(N =1123)

Women
(N =630)

Men
(N =492)

OR (95%Cl)

OR (95%Cl)

OR (95%Cl)

Model 1: Crude model

MedDietScore tertiles

Low Ref Ref Ref
Moderate 0.85(0.62,1.16) | 0.71(0.48,1.07) 1.23 (0.72, 2.08)
High 0.64 (0.45,0.90) | 0.57 (0.36, 0.90) 0.87 (0.50, 1.52)

Model 2: Model 1 plus

age, (sex)

MedDietScore tertiles

Low

Ref

Ref

Ref




Moderate 0.85 (0.60, 1.20) | 0.74 (0.48, 1.13) 1.05 (0.57, 1.94)
High 0.65 (0.44,0.95) | 0.61(0.38,0.99) 0.71 (0.37, 1.36)
Model 3: Model 2 plus smoking habits, physical activity
MedDietScore tertiles

Low Ref Ref Ref
Moderate 0.88 (0.62, 1.25) | 0.76 (0.49, 1.18) 1.10 (0.60, 2.04)
High 0.68 (0.46,0.99) | 0.63(0.39,1.02) 0.77 (0.40, 1.48)

Abbreviations: Confidence Interval (Cl); Odds Ratio (OR); ORs and their corresponding 95%Cls were
obtained from logistic regression analysis; Bold values represent p < 0.05

Hierarchical multivariable logistic regression models were used to assess the
association of multimorbidity and Mediterranean diet adherence adjusting for social and
demographic indicators. Firstly, we adjusted for age and sex, then we added lifestyle
habits, including smoking habits and physical activity level, and finally socioeconomic
and demographic characteristics, including educational and marital status, geographical
area, and residency, were added. The final fully adjusted model is presented in Figure
4.3. The results indicated that the adjusted odds of multimorbidity were consistently lower
and statistically significant for respondents in the high adherence group compared to the

low adherence group.

Other factors such as age, sex and educational status were also statistically
significant predictors for the presence of multimorbidity in an individual. Specifically,
men had lower adjusted odds of multimorbidity (OR=0.56; 95% CI: 0.41, 0.78) and the
risk was 1.06 times higher for every one-year increase in age (OR= 1.05, 95% CI: 1.04,
1.07). We also found that people who completed a secondary education had lower
adjusted odds of multimorbidity (OR=0.49; 95% CI: 0.25, 0.96) compared to those who
completed only primary education.
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Figure 4.3: Logistic regression analysis of the association of adherence to Mediterranean
Diet and multimorbidity adjusting for socio, demographic and lifestyle characteristics.

Odds ratios (95% confidence intervals, CI).
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4.1.3 Mediterranean Diet and specific chronic diseases

As discussed in Section 3.3, the most prevalent chronic diseases in our study were
hyperlipidemia, followed by hypertension and thyroid diseases. The median
Mediterranean Diet score of the participants who did not have hyperlipidemia was 15
(quartiles, q:=13, 3=18) with the maximum score being 34 while the median
Mediterranean Diet score of the participants who had hyperlipidemia was 16 (quartiles,
01=13, 3=18) with the maximum score being 29. The association between
hyperlipidemia and Mediterranean Diet adherence (Figure 4.4) was not statistically
significant (p=0.99). Furthermore, a larger percentage of men was observed in high
adherence tertile compared to women (58% vs 42%) as well as a smaller percentage of
men was reported in low adherence tertile compared to women (35% vs. 65%) (p=0.02)
(Table 4.5).
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Figure 4.4: Box plot (quartiles, maximum and minimum values) of Mediterranean Diet

score over individuals with and without hyperlipidemia.
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Table 4.4: Mediterranean Diet adherence and specific chronic diseases.

Chronic diseases Overall Low Moderate High p-

(N=1123) (N=367) (N=413) (N=343) value
Hyperlipidemia (E78.5)

16 (13, 18) 58 (29.9) 79 (40.7) 57 (29.4) 0.442
Women 15 (12, 17) 38 (39.2) 35 (36.1) 24 (24.7) 0.022
Men 16 (14, 18) 20 (20.6) 44 (45.4) 33 (34.0)
Hypertension (110)

15 (13, 18) 46 (31.9) 59 (41.0) 39 (27.1) 0.482
Women 14 (12, 17) 26 (42.6) 23 (37.7) 12 (19.7) 0.04
Men 16 (14, 18) 20 (24.1) 36 (43.4) 27 (32.5)
Thyroid diseases (E02, E03.8, E03.9, E05.90, E07.9)

14 (12, 17) 38 (40.4) 34 (36.2) 22 (23.4) 0.172
Women 14 (12, 16) 34 (44.2) 25 (32.5) 18 (23.3) 0.212
Men 15 (14, 17) 4 (23.5) 9 (53.0) 4 (23.5)
Gastric reflux (K21)

16 (12, 18) 25 (30.9) 31(38.2) 25 (30.9) 0.932
Women 15 (12, 17) 19 (39.6) 18 (37.5) 11 (27.9) 0.072
Men 16 (15, 19) 6 (18.2) 13 (39.4) 14 (42.4)
Polycystic ovarian syndrome (E28.2)

15 (13, 18) 27 (39.1) 23 (33.3) 19 (27.6) 0.50%
Women 15 (13, 18) 27 (39.1) 23 (33.3) 19 (27.6) -

Men




Asthma (J45)

18 (18, 18) 28 (44.4) 17 (27.0) 18 (28.6) 0.102
Women 14.5 (12, 18) 16 (47.0) 9 (26.5) 9 (26.5) 0.892
Men 15 (13, 19) 12 (41.4) 8 (27.6) 9 (31.0)
Irritable Bowel syndrome (K58)

15 (11, 18) 23 (42.6) 16 (29.6) 15 (27.8) 0.272
Women 15 (11, 18) 21 (45.6) 13 (28.3) 12 (26.1) 0.55%
Men 16 (13, 19.5) 2 (25.0) 3(37.5) 3(37.5)
Depression (F32, F33)

14 (12, 16) 17 (43.6) 15 (38.5) 7 (17.9) 0.172
Women 14 (12, 16) 12 (41.4) 11 (37.9) 6 (20.7) 0.742
Men 13.5 (13, 15) 5 (50.0) 4 (40.0) 1(10.0)
Glaucoma/Cataract (H40, H25)

16 (13, 18) 13 (34.2) 13 (34.2) 12 (31.6) 0.95%
Women 15 (12, 18) 6 (42.8) 4 (28.6) 4 (28.6) 0.692
Men 16 (13, 18) 7(29.2) 9 (37.5) 8(33.3)
Blindness/Low vision (H54.0)

16 (13, 18) 11 (29.0) 16 (42.0) 11 (29.0) 0.782
Women 15.5 (13, 18) 8 (36.4) 8 (36.4) 6 (27.2) 0.48?
Men 16 (14, 18) 3(18.7) 8 (50.0) 5(31.3)
Rheumatoid arthritis (MO6.9)

15 (12, 17) 12 (38.7) 13 (41.9) 6 (19.4) 0.392
Women 15 (12, 17) 8(38.1) 9 (42.9) 4 (19.0) 0.992
Men 14.5 (12, 16) 4 (40.0) 4 (40.0) 2 (20.0)




Chronic sinusitis (J32)

15 (12, 17) 11 (40.8) 12 (44.4) 4 (14.8) 0.20%
Women 14 (12, 17) 9 (50.0) 6 (33.3) 3(16.7) 0.25%
Men 16 (15, 16) 2(22.2) 6 (66.7) 1(11.2)
Inflammatory bowel disease/ chronic enteritis/ ulcerative colitis (K50-K52)

13 (11, 16) 18 (56.2) 11 (34.4) 3(9.4) <0.012
Women 13 (12, 16) 12 (57.1) 8(38.1) 1(4.8) 0.442
Men 13 (10, 16) 6 (54.5) 3(27.3) 2 (18.2)
Type | diabetes mellitus (E11)

17.5 (13, 20) 8 (33.3) 4 (16.7) 12 (50.0) 0.06%

Women 17 (11, 20.5) 3(37.5) 1(12.5) 4 (50.0) 0.912
Men 17.5 (13, 20) 5(31.2) 3(18.8) 8 (50.0)
Chronic Bronchitis (J41, J42)

15 (13, 17) 6 (26.1) 14 (60.9) 3(13.0) 0.042
Women 15.5 (12.5, 17) 4 (33.3) 7 (58.3) 1(8.4) 0.622
Men 15 (14, 17) 2 (18.2) 7 (63.6) 2 (18.2)
Type Il diabetes mellitus (E10)

20 (20, 20) 8 (33.3) 8 (33.3) 8 (33.3) 0.932
Women 14 (11, 18) 6 (50.0) 2 (16.7) 4 (33.3) 0.14?
Men 16 (14, 18) 2 (16.7) 6 (50.0) 4 (33.3)
Heart failure (150)

16 (14, 18) 3(20.0) 6 (40.0) 6 (40.0) 0.542
Women 16 (12, 19) 2 (28.5) 2 (28.5) 3(43.0) 0.632
Men 16 (14, 18) 1(12.5) 4 (50.0) 3(37.5)




Atrial fibrillation (148.91)

14 (12, 16) 5 (50.0) 5 (50.0) 0 (0.0) 0.11%
Women 13.5 (10.5, 16) 2 (50.0) 2 (50.0) 0 (0.0) 1.0
Men 14 (13, 16) 3 (50.0) 3 (50.0) 0 (0.0)
Chronic kidney disease (N18.9)

15 (13, 16) 3(30.0) 6 (60.0) 1(10.0) 0.20%
Women 15 (15, 17) 1 (16.6) 4 (66.8) 1 (16.6) 0.27%
Men 13.55 (13, 15) 2 (50.0) 2 (50.0) 0 (0.0)
Breast cancer (C50.9)

16 (16, 16) 4 (36.4) 5 (45.4) 2 (18.2) 0.66%
Women 16 (16, 16) 4 (36.4) 5 (45.4) 2 (18.2) -
Men - - - -
Hearing loss/Deafness (H90, H91)

16.5 (14, 18) 2 (20.0) 4 (40.0) 4 (40.0) 0.66%
Women 17 (14, 18) 1 (20.0) 2 (40.0) 2 (40.0) 1.0
Men 16 (16, 18) 1 (20.0) 2 (40.0) 2 (40.0)
Erectile dysfunction (N52.9)

17 (17, 20) 2 (22.2) 3(33.3) 4 (44.5) 0.64%
Women - - - - -
Men 17 (17, 20) 2 (22.2) 3(33.3) 4 (44.5)
Angina (120.9)

13 (13, 13) 1(14.3) 3 (42.9) 3 (42.9) 0.56%
Women 17.5 (16, 19) 0 (0.0) 1 (50.0) 1 (50.0) 0.79%
Men 16 (15, 18) 1 (20.0) 2 (40.0) 2 (40.0)




Coronary heart disease (125.1)

14 (12, 17) 3 (42.9) 3(42.9) 1(14.2) 0.64%
Women 12 (12, 12) 1 (100.0) 0 (0.0) 0 (0.0)
Men 15 (13, 17) 2 (33.3) 3 (50.0) 1(16.7)
Prostate cancer (C61)

16 (14, 18) 1(14.3) 4 (57.1) 2 (28.6) 0.472
Women - - - - -
Men 16 (14, 18) 1(14.3) 4 (57.1) 2 (28.6)
Anorexia/Bulimia (F50.0, F50.2)

14.5 (12, 17) 3(50.0) 2 (33.3) 1(16.7) 0.622

Women 14.5 (12, 17) 3 (50.0) 2 (33.3) 1(16.7) -
Men - - - -
Crohn's disease (K50)

13 (11, 14) 4 (66.6) 1(16.7) 1(16.7) 0.20°
Women 13 (12, 13.5) 3 (75.0) 1 (25.0) 0 (0.0)
Men 14.5 (10, 19) 1 (50.0) 0 (0.0 1 (50.0)
Epileptic (G40.909)

16 (16, 16) 2 (50.0) 1(25.0) 1(25.0) 0.76%
Women 12 (12, 12) 1 (100.0) 0 (0.0 0 (0.0 0.512
Men 16 (16, 16) 1(33.3) 1(33.3) 1(33.3)
Chronic Obstructive Pulmonary Disease (K50-52)

14.5 (12, 17) 2 (50.0) 1(25.0) 1(25.0) 0.76%

Women 11 (11, 11) 1 (100.0) 0 (0.0) 0 (0.0) 0.51%

Men 16 (13, 18) 1(33.3) 1(33.3) 1(33.3)




Cervical cancer (C53.9)

14.5 (12, 17) 1 (50.0) 1 (50.0) 0 (0.0) 0.64%
Women 14.5 (12, 17) 1 (50.0) 1 (50.0) 0 (0.0) -
Men - - - -
Chronic hepatitis (K73)

16 (15, 17) 0(0.0) 2 (100.0) 0 (0.0) 0.18%
Women - - - - -
Men 16 (15, 17) 0(0.0) 2 (100.0) 0 (0.0)
Cirrhosis (K74.60)

17 (12, 22) 1 (50.0) 0 (0.0) 1 (50.0) 0.56%
Women 17 (12, 22) 1 (50.0) 0 (0.0) 1 (50.0) -
Men - - - -
Cirrhosis (K74.60)

16 (15, 17) 0(0.0) 2 (100.0) 0 (0.0) 0.18?
Women - - - - -
Men 16 (15, 17) 0(0.0) 2 (100.0) 0 (0.0)
Dementia/Alzheimer disease (G30.9, F03)

19 (19, 19) 0(0.0) 2 (100.0) 0 (0.0) 0.18%
Women - - - - -
Men 19 (19, 19) 0(0.0) 2 (100.0) 0 (0.0)
Parkinson disease (G20)

13.5 (10, 17) 1 (50.0) 1 (50.0) 0 (0.0) 0.64%
Women - - - - -
Men 13.5 (10, 17) 1 (50.0) 1 (50.0) 0 (0.0)




Colon cancer (C18.9)

10 (10, 10) 1 (100.0) 0 (0.0) 0 (0.0) 0.36%
Women - - - - -
Men 10 (10, 10) 1 (100.0) 0 (0.0) 0 (0.0)
Melanoma (C43)

13 (13, 13) 1 (100.0) 0 (0.0) 0 (0.0) 0.36%
Women 13 (13, 13) 1 (100.0) 0 (0.0) 0 (0.0) -
Men - - - -
Lupus (M32.9)

12 (12, 12) 1 (100.0) 0 (0.0) 0 (0.0)
Women 12 (12, 12) 1 (100.0) 0 (0.0) 0 (0.0) -
Men - - - -
Multiple sclerosis (G35)

26 (26, 26) 0(0.0) 0 (0.0) 1 (100.0) 0.322
Women 26 (26, 26) 0(0.0) 0 (0.0) 1 (100.0) -
Men - - - -
Leukemia (C95.9)

19 (19, 19) 0(0.0) 0 (0.0) 1 (100.0) 0.32%
Women - - - - -
Men 19 (19, 19) 0 (0.0) 0 (0.0) 1 (100.0)
Urinary cancer (C67)

17 (17, 17) 0(0.0) 1 (100.0) 0 (0.0) 0.42%
Women 17 (17, 17) 0 (0.0) 1 (100.0) 0 (0.0) -

Men




Schizophrenia/Bipolar (F20.9, F31.9)

0 (0.0) 0(0.0) 0 (0.0) 0 (0.0)
Women 0 (0.0) 0(0.0) 0 (0.0) 0 (0.0)
Men 0 (0.0) 0(0.0) 0 (0.0) 0 (0.0)
Ovarian cancer (C56.9)

0 (0.0 0 (0.0) 0 (0.0 0 (0.0
Women 0 (0.0) 0(0.0) 0 (0.0) 0 (0.0)
Men - - - -

Bold values represent p < 0.05; 2 Differences between men and women were evaluated by the chi-square test.




The results were similar for the other two prevalent chronic diseases. Specifically,
participants with and without hypertension had a median Mediterranean Diet score of 15
(quartiles, g1=13, g3=18) (p=0.91) (Figure 4.5). Among individuals with hypertension,
the higher value of Mediterranean Diet score was identified among men compared to the
corresponding score among women (16 vs. 14) (p=0.04). Specifically, 69% of the
participants who classified in high adherence tertile were men and 31% were women.

The largest difference between the median Mediterranean Diet scores was
identified in people with thyroid and no thyroid diseases (Figure 4.6), with people with
thyroid diseases having a median Mediterranean Diet score of 14 (quartiles, q1=12,
03=17.5) with a maximum score of 24 while people without thyroid diseases had a median
Mediterranean Diet score of 16 with a maximum score of 34 (quartiles, q1=13, qz=18) (p
< 0.05).

Figure 4.5: Box plot (quartiles, maximum and minimum values) of Mediterranean Diet

score over individuals with and without hypertension.
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Figure 4.6: Box plot (quartiles, maximum and minimum values) of Mediterranean Diet

score over individuals with and without thyroid diseases.
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Although, we did not find any other statistically significant associations among
the adherence of Mediterranean Diet and the other chronic diseases considered (Table
4.4), it is worth mentioning that higher Mediterranean Diet score values were observed
among men in the majority of the chronic diseases (i.e. Gastric reflux, Asthma, Irritable
Bowel syndrome, Glaucoma/Cataract, Blindness/Low vision, Type | diabetes mellitus,
Type II diabetes mellitus, Atrial fibrillation, Coronary Heart Disease, Crohn’s disease,

Epilepsy) compared to women.

Finally, Table 4.5 provides results on the adherence to Mediterranean Diet of the
Cypriot population among people with or without chronic diseases, grouped by human
systems. Although we did not find any statistical significant associations between any
human system and the adherence to Mediterranean Diet, it is important to mention that
individuals with a disease of the circulatory or digestive/excretory or immune or
neoplasm or reproductive system have a higher median value of the Mediterranean Diet
score compared to those without a disease in the corresponding system. For example, in
individuals who reported having a disease of the digestive/excretory or reproductive
systems, the median Mediterranean Diet score was 18 and 17, respectively, whereas the

corresponding medians among people without a disease were 16 and 15, respectively.



Table 4.5: Mediterranean Diet adherence by the human systems.

Human systems Overall Low Moderate High p-value
(N=1123) | (N=367) (N=413) (N=343)

Circulatory

No 15 (13, 18) | 283 (77.1) | 299 (72.4) | 263 (76.7) 0.242

Yes 16 (13,18) | 84(22.9) | 114 (27.6) | 80 (23.3)

Endocrine

No 16 (13, 18) | 295 (80.4) | 347 (84.0) | 287 (83.7) 0.35%

Yes 15(13,18) | 72(19.6) | 66 (16.0) | 56 (16.3)

Digestive /Excretory

No 16 (13, 18) | 314 (85.6) | 364 (88.1) | 305 (89.2) 0.322

Yes 18 (18,18) | 53 (14.4) | 49(11.9) | 37(10.8)

Nervous

No 16 (13, 18) | 322 (87.7) | 367 (89.1) | 315(92.1) 0.152

Yes 15(13,17) | 45(12.3) | 45(10.9) 7(7.9)

Respiratory

No 16 (13, 18) | 327 (89.1) | 374 (90.6) | 320 (93.6) 0.112

Yes 15 (12,17) | 10(10.9) 39 (9.4) 22 (6.4)

Immune

No 15 (13, 18) | 355(96.7) | 402 (97.3) | 332 (96.8) 0.86%

Yes 15(13,19) | 12(3.3) 11 (2.7) 11 (3.2)

Skeletal/Muscular

No 15 (13, 18) | 355(96.7) | 400 (96.9) | 337 (98.2) 0.392

Yes 15(12,17) | 12(3.3) 13 (3.1) 6 (1.8)

Neoplasm

No 15 (13, 18) | 359 (97.8) | 401 (97.3) | 339 (98.8) 0.342

Yes 16 (13, 17) 8 (2.2) 11 (2.7) 4(1.2)

Renal/Urinary

No 15 (13, 18) | 364 (99.2) | 407 (98.6) | 342 (99.7) 0.242

Yes 15 (13, 16) 2 (0.8) 1(1.4) 1(0.3)

Reproductive

No 15 (13, 18) | 365 (99.5) | 409 (99.3) | 339 (98.8) 0.64%

Yes 17 (17, 20) 2 (0.5) 3(0.7) 4(1.2)

square test.

Bold values represent p < 0.05; 2 Differences between men and women were evaluated by the chi-
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5 Chapter 5 — Quality of sleep and multimorbidity

5.1 Quality of sleep

The median Pittsburgh Sleep Quality score of the participants was 5 (quartiles,
0:=3, g3=7) with the highest score being 17 out of a maximum possible score of 21 and
with higher values indicating a worse quality of sleep. The tertiles of the quality of sleep
were defined as follows: good quality of sleep (score <4), moderate quality of sleep (score
4-6), and poor quality of sleep (score >6) with 541 (47.4%), 273 (24.0) and 326 (28.6)

participants included in them.

We found a statistically significant difference among the quality of sleep tertiles
between men and women with women having a poorer quality of sleep compared to men
(Table 5.1). Specifically, we observed a higher median value of quality of sleep score in
women compared to men, something that indicates a worse quality of sleep (p=0.03).
Similarly, a higher median value of quality of sleep score was reported in the residents of
Pafos area compared to the residents of the four remaining geographical areas of Cyprus
(p<0.01). Furthemore, among individuals who were categorized in the poor quality of
sleep tertile, 10% were divorced/widowed while the corresponding percentages in good
and moderate quality of sleep tertiles were 9% and 7%, respectively (p=0.03). Other
characteristics, such as age, residency, educational and salary status, exercise, smoking,
and BMI were similar among the three tertiles of quality of sleep. However, we found a
worse quality of sleep in individuals aged 65 years old and older, in people who
completed a primary or a secondary education, in physically inactive participants, and in

overweight/obese individuals (Table 5.1).
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Table 5.1: Baseline characteristics by quality of sleep tertiles.

Characteristics Quality of sleep score p-value
Overall" Good Moderate Poor
(N=1140) (N=541) (N=273) (N=326)
Quality of sleep score 5(3,7) 3(2,4) 5 (5, 6) 9 (7, 10) <.01!
Age group [N (%)]*
18-24 5(@,7) 76 (45.5) 49 (29.3) 42 (25.2) 0.17'
25-44 5(3,7) 247 (47.1) 135 (25.8) 142 (27.1)
45-64 53,7 155 (49.4) 62 (19.7) 97 (30.9)
65+ 5(@3,8) 63 (46.7) 27 (20.0) 45 (33.3)
Sex [N (%)]°
Men 4 (3, 6) 251 (50.5) 124 (25.0) 122 (24.5) 0.03!
Women 5(@3,7) 289 (45.0) 149 (23.2) 204 (31.8)
Geographical area [N (%)]°
Nicosia 5(@,7) 239 (48.5) 124 (25.1) 130 (26.4) <.01'
Limassol 5(@,7) 151 (48.6) 72 (23.1) 88 (28.3)
Larnaka 5(@,7) 83 (48.5) 43 (25.2) 45 (26.6)
Paphos 6 (4, 8) 42 (37.2) 19 (16.8) 52 (46.0)
Ammochostos 5(2, 6) 24 (48.0) 15 (30.0) 11 (22.0)
Residency [N (%)]¢
Urban 5(@,7) 408 (47.2) 202 (23.4) 254 (29.4) 0.54'
Rural 5(@,7) 128 (47.6) 80 (26.0) 71 (26.4)
Marital status [N (%)]“
Married 5(@,7) 307 (49.8) 130 (21.1) 179 (29.1) 0.03
Unmarried 5(3,7) 185 (43.9) 123 (29.2) 113 (26.9)
Divorced / Widowed 5(3,8) 47 (49.0) 18 (18.7) 31 (32.3)
Educational level [N (%)]°
Primary education 5(3,8) 30 (45.5) 13 (19.7) 23 (34.8) 0.79'
Secondary education 5@3,7) 163 (48.2) 82 (24.3) 93 (27.5)
Higher education 4(1,6) 343 (47.0) 177 (24.3) 209 (28.7)
Salary [N (%)]°
Low 5(@,7) 104 (43.1) 64 (26.6) 73 (30.3) 0.19'
Middle 5(@,7) 259 (46.1) 140 (24.9) 163 (29.0)
High 4(3,7) 173 (52.7) 68 (20.7) 87 (26.4)
Physical activity [N (%)]"
No 5(@3,7) 275 (50.8) 125 (23.1) 141 (26.1) 0.08'
Yes 43,7 262 (44.3) 147 (24.9) 182 (30.8)
Current smoker [N (%)]¢
No 5(3,7) 178 (44.3) 97 (24.1) 127 (31.6) 0.18'
Yes 5(@,7) 360 (49.3) 175 (23.9) 196 (26.8)

BMI group [N (%)]°
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Underweight 5(3,7) 18 (42.9) 13 (31.0) 11 (26.1) 0.15'
Normal 5(3,7) 277 (49.0) 142 (25.1) 146 (25.9)
Overweight 5(3,8) 164 (45.3) 75 (20.7) 123 (34.0)
Obese 5(3,7) 75 (49.3) 38 (25.0) 39 (25.7)

Bold values represent p < 0.05;2N=1140; °N=1139; °N=1138; N=1133; ®N=1131; 'N=1132; IN=1121; "Median (IQR); 'Differences
between quality of sleep tertiles were evaluated by the ANOVA test.

median number of morbidities among the participants who classified in the poor quality

of sleep tertile was 1 (quartiles, g1=1 and gs=2) while the median number of morbidities

5.1.1 Associations of quality of sleep and multimorbidity

Figure 5.1 indicates the distribution of multi-morbidities by quality of sleep. The

among the participants who classified in the good and moderate quality of sleep tertiles

was 0 (quartiles, q1=0 and gz=1) and 1 (quartiles, g1=0 and gz=1) respectively.

People who were in the poor quality of sleep group, vs. the good quality of sleep

tertile, had a higher risk of having 2, 3, or more than 3 morbidities compared to having

no morbidities with RR of 1.84, 2.31 and 3.36, respectively. Similar results were obtained

in women, while in men a statistically significant association of poor quality of sleep was

found only for having 3 or more morbidities (Table 5.2).

Figure 5.1: Distribution of multi-morbidities overall and by quality of sleep tertiles.

number {median, quartiles) of morbidities per participant

overall

good

moderate

poor
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Table 5.2: Multinomial logistic regression of quality of sleep on multimorbidity level
(base outcome = 0 or 1 morbidities) after accounting for the age and sex distribution, and

separately by sex after accounting for the age.

Multimorbidity level

2

3

>3

Total (N=1140)

RR (95% CI)

RR (95% CI)

RR (95% CI)

Quality of sleep tertiles

Good

Ref

Ref

Ref

Moderate

1.23 (0.74, 2.05)

1.64 (0.83, 3.21)

2.29 (1.23, 4.29)

Poor

1.84 (1.18, 2.86)

2.31 (1.29, 4.16)

3.36 (1.94, 5.83)

Women (N = 642)

Quality of sleep tertiles

Good

Ref

Ref

Ref

Moderate 1.05 (0.52, 2.13) 1.43 (0.62, 3.31) 2.27 (1.07, 4.81)
Poor 1.98 (1.11, 3.50) 2.49 (1.24, 5.00) 2.85 (1.45, 5.62)
Men (N = 497)

Quality of sleep tertiles

Good

Ref

Ref

Ref

Moderate

1.56 (0.75, 3.27)

252 (0.80, 7.97)

2.44 (0.77, 7.67)

Poor

1.69 (0.83, 3.43)

2.11 (0.68, 6.55)

4.98 (1.92, 12.91)

Bold values represent p < 0.05; Abbreviations: Confidence Interval (Cl); Relative Risk (RR)

We used logistic regression models to examine the association of the quality of
sleep with the odds of having more than two chronic conditions. The unadjusted model
suggested that participants who were in the poor quality of sleep group had a higher risk
of multimorbidity compared to participants in the good quality of sleep group (Table 5.3,
unadjusted OR=2.19, 95% CI: 1.61, 2.99).

The model was then adjusted for possible confounders, including age, sex,
smoking, and physical activity status. When adjusted only for age and sex (model 2, Table
5.3) being in the moderate group had an adjusted OR equal to 1.57 (95% CI: 1.07, 2.32)
when compared to the good quality of sleep, and when further adjusted for smoking habits
and physical activity (model 3, Table 5.3) the adjusted OR=1.54 (95% CI: 1.04, 2.27).
Being in the low quality of sleep was also significantly associated with multimorbidity in
the adjusted models (Table 5.3, adjusted OR=2.21, 95% CI: 1.56, 3.14). Specifically,
individuals who were in the poor quality of sleep group had a 2.21 times higher odds of
multimorbidity compared to respondents in the good quality of sleep group, even after

adjusting for potential confounders.
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The interaction term between sex and quality of sleep score was statistically
significant for both sex and poor quality of sleep tertile (p<0.05) so we stratified the
analysis by sex. We found that the association between poor quality of sleep and
multimorbidity was statistically significant in both sexes (p < 0.05), with women having
a higher risk of multimorbidity compared to men. Specifically, the risk of multimorbidity
was 2.41 and 1.79 times higher for women and men, respectively, in those participants
who were classified in the poor quality of sleep tertile compared to those who were

classified in the good quality of sleep tertile (Table 5.3).

Table 5.3: Logistic regression analysis evaluating the association of level of quality of
sleep with multimorbidity, overall and by sex.

Total Women Men
(N =1140) (N =642) (N =497)
OR (95%CI) OR (95%ClI) OR (95%ClI)

Model 1: Crude model
Quality of sleep tertiles
Good Ref Ref Ref
Moderate 1.25 (0.88, 1.77) 1.37 (0.87,2.17) | 1.09 (0.64, 1.86)
Poor 2.19 (1.61, 2.99) 2.41(1.62,3.59) | 1.79 (1.09, 2.95)

Model 2: Modell plus age, (sex)

Quality of sleep tertiles

Good Ref Ref Ref
Moderate 1.57 (1.07, 2.32) 1.47 (0.90, 2.40) | 1.88(1.00, 3.55)
Poor 2.30 (1.62, 3.25) 2.35(1.53,3.61) | 2.29(1.26, 4.14)
Model 3: Model 2 plus smoking habits, physical activity

Good Ref Ref Ref
Moderate 1.54 (1.04, 2.27) 1.47 (0.90, 2.41) | 1.76 (0.93, 3.34)
Poor 2.21 (1.56, 3.14) 2.29 (1.49,3.53) | 2.18(1.19, 3.98)

Abbreviations: Confidence Interval (Cl); Odds Ratio (OR); ORs and their corresponding 95%CIs were
obtained from logistic regression analysis; Bold values represent p < 0.05.

The association of sleep quality and multimorbidity remained statistically
significant even after adjusting for demographics and socioeconomic factors (i.e. age,
gender, educational, marital and salary status, geographical area, and residency) (Table
5.4). Specifically, participants who were in the poor quality of sleep tertile had 2.24 times
higher odds of having multimorbidity compared to participants in the good quality of
sleep tertile after adjusting for the other variables (95% CI: 1.57, 3.20). Furthermore,
individuals with a moderate quality of sleep had a higher risk of having more than two
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morbidities compared to those categorized in the good quality of sleep tertile (adjusted
OR=1.56, 95% CI: 1.05, 2.31).

After the addition of lifestyle habits in the model (Table 5.4), including smoking

and physical activity, the adjusted odds of multimorbidity were consistently higher and
statistically significant for respondents in the poor (adjusted OR=2.21, 95% ClI: 1.5, 3.16)

and moderate quality of sleep tertiles compared to the good quality of sleep group

(adjusted OR=1.55, 95% CI: 1.04, 2.30).

Table 5.4: Odds ratios and 95% confidence intervals of quality of sleep tertiles in

relation to multimorbidity adjusting for a. education status, b. marital status, and c.

salary status.

Models

Model 1: Crude
model

Model 2: Crude model
adjusted for demographic
and socioeconomic
characteristics

Model 3: Model 2
adjusted for lifestyle
characteristics

Quality of sleep tertiles

OR (95%Cl)

OR (95%Cl)

OR (95%Cl)

2nd VS 1st

1.26 (0.89, 1.78)

1.56 (1.05, 2.31)

1.55 (1.04, 2.30)

3Mys 1% 1.17 (1.60, 2.96) 2.24 (1.57, 3.20) 2.21 (1.55, 3.16)
Age, per 1 year - 1.06 (1.05, 1.08) 1.06 (1.05, 1.08)
Men sex - 0.57 (0.41, 0.79) 0.54 (0.38, 0.77)

Educational status

Primary education

Ref

Ref

Secondary education

0.47 (0.23, 0.94)

0.51 (0.25, 1.03)

Higher education

0.53 (0.25, 1.13)

0.57 (0.27, 1.23)

Marital status

Married - Ref Ref
Unmarried - 1.14 (0.73, 1.79) 1.16 (0.73, 1.83)
Divorced/Widow - 1.19 (0.72, 1.98) 1.16 (0.70, 1.94)
Salary group

Low - Ref Ref
Moderate - 1.65 (1.04, 2.62) 1.61 (1.01, 2.56)
High - 1.51 (0.88, 2.59) 1.53 (0.90, 2.63)

Geographical area

Nicosia - Ref Ref

Limassol - 1.03 (0.71, 1.48) 1.04 (0.72, 1.50)
Larnaka - 0.99 (0.61, 1.61) 1.03 (0.63, 1.69)
Paphos - 0.78 (0.44, 1.39) 0.76 (0.42, 1.36)
Ammochostos - 1.48 (0.67, 3.27) 1.48 (0.67, 3.27)

Residency, rural/urban

0.81 (0.54, 1.21)

0.81 (0.54, 1.22)

Current smoking, yes/no

1.29 (0.54, 1.22)

Physical activity, yes/no

0.83 (0.60, 1.14)
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5.1.2 Associations of quality of sleep and specific chronic diseases

We also found statistically significant differences between quality of sleep and the
presence of hyperlipidemia, hypertension, gastric reflux, asthma, glaucoma/cataract,
rheumatoid arthritis, type | diabetes mellitus, and hearing loss/deafness (all p<0.05)
(Table 5.5). Specifically, among individuals in the poor quality of sleep tertile 22% had
hyperlipidemia, 17% had hypertension, 10% had gastric reflux, 6% had asthma, 5% had
rheumatoid arthritis, 3% had type | diabetes mellitus, and 2% had hearing loss/deafness
while the corresponding percentages in the good quality of sleep tertile were 14%, 11%,
5%, 4%, 2%, 2%, 2% and 1%, respectively.
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Table 5.5: Quality of sleep in each chronic disease reported in the study, overall and by sex.

Chronic disease | Overall | Good | Moderate | Poor | p-value
Hyperlipidemia (E78.5)
5 (3, 8) 77 (38.9) | 49 (24.7) 72 (36.4) 0.012
Women 6 (4, 8) 33(33.0) | 26(26.0) | 41(41.0) 0.212
Men 5(3,7) 44 (44.9) | 23(23.5) 31 (31.6)
Hypertension (110)
5 (3, 8) 59 (40.1) | 32(21.8) 56 (38.1) 0.022
Women 6 (4,9) 19(29.7) | 17 (26.6) | 28(43.7) 0.072
Men 5(3, 8) 40 (48.2) | 15(18.1) | 28(33.7)
Thyroid diseases (E02, E03.8, E03.9, E05.90, E07.9)
5 (3, 8) 41 (42.7) | 18(18.8) 37 (38.5) 0.072
Women 5(3,10) | 30(38.0) | 16(20.2) 33 (41.8) 0.132
Men 4 (2, 6) 11(64.7) | 2(11.8) 4 (23.5)
Gastric reflux (K21)
55(4,7) 29 (34.5) | 24 (28.6) 31(36.9) 0.042
Women 5(3,7) 17 (34.0) | 14 (28.0) 19 (38.0) 0.97
Men 6 (4,7) 12(35.3) | 10 (29.9) 12 (35.3)
Polycystic ovarian syndrome (E28.2)
6(3,9) 24 (34.8) | 18(26.1) 27 (39.1) -
Women 6(3,9) 24 (34.8) | 18(26.1) | 27(39.1) -
Men - - - -
Asthma (J45)
| 6(3,7) [21(323)] 24(36.9) | 20(30.8) | 0.02°
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Women 5(3,7) 14 (40.0) | 12 (34.3) 9 (25.7) 0.34°
Men 6(5,7) 7 (23.3) 12 (40.0) 11 (36.7)
Irritable Bowel syndrome (K58)
54,7 19 (34.5) | 16(29.1) 20 (36.4) 0.14%
Women 6 (4, 8) 15(31.9) | 14(29.8) 18 (38.3) 0.60%
Men 45(3,6.5) | 4(50.0) 2 (25.0) 2 (25.0)
Depression (F32, F33)
6 (4, 8) 12 (30.8) | 12(30.8) 15 (38.4) 0.10%
Women 6 (4, 8) 9 (31.0) 9 (31.0) 11 (38.0) 0.93%
Men 6(2,7) 3(30.0) 3(30.0) 4 (40.0)
Glaucoma/Cataract (H40, H25)
6 (4,9) 13 (33.3) 8 (20.5) 18 (46.2) 0.04%
Women 7(4,12) 4 (26.7) 1(6.7) 10 (66.6) 0.09%
Men 5(3,7.5) 9 (37.5) 7(29.2) 8(33.3)
Blindness/Low vision (H54.0)
55(3,9) 15 (39.5) 6 (15.8) 17 (44.7) 0.072
Women 55(4,9) 8 (36.4) 4 (18.2) 10 (45.4) 0.85%
Men 53(3.9) 7 (43.7) 2 (12.6) 7 (43.7)
Rheumatoid arthritis (MO6.9)
7(3.5,11) 9 (28.1) 6 (18.8) 17 (563.1) <0.012
Women 85(4,12) | 6(27.3) | 4(18.2) 12 (54.5) 0.972
Men 6.5(3,7) 3(30.0) 2 (20.0) 5 (50.0)
Chronic sinusitis (J32)
| 54,7 |9(BL0) | 11(380) | 9(3L0) | 0.12°
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Women 5(3,8) 6 (31.6) 7 (36.8) 6 (31.6) 0.99%
Men 6(4,7) 3(30.0) 4 (40.0) 3(30.0)
Inflammatory bowel disease/ chronic enteritis/ ulcerative colitis (K50-K52)
6 (3, 8) 13 (40.6) 7(21.9) 12 (37.5) 0.52%
Women 6 (3, 8) 8 (38.1) 4 (19.0) 9 (42.9) 0.68%
Men 6 (3, 8) 5 (45.4) 3(27.3) 3(27.3)
Type | diabetes mellitus (E11)
5(3,10) 12 (50.0) 1(4.2) 11 (45.8) 0.04%
Women 10 (7.5,125) | 1(12.5) 1(12.5) 6 (75.0) 0.02%
Men 3.5(2,75) | 11(68.7) 0 (0.0 5(31.3)
Chronic Bronchitis (J41, J42)
5@3B,7) 12 (48.0) 5 (20.0) 8 (32.0) 0.87%
Women 5@B,7) 6 (46.1) 2 (15.4) 5 (38.5)
Men 4 (2,6.5) 6 (50.0) 3(25.0) 3(25.0)
Type 11 diabetes mellitus (E10)
5(3, 6) 12 (48.0) 7 (28.0) 6 (24.0) 0.83%
Women 5@B,7) 6 (46.1) 3(23.1) 4 (30.8) 0.68%
Men 45(2.5,6) | 6(50.0) 4 (33.3) 2 (16.7)
Heart failure (150)
75(3.5,11) | 5(31.2) 2 (17.5) 9 (56.3) 0.05%
Women 9(5.5,125) | 2(25.0) 0 (0.0) 6 (75.0)
Men 5(3.5,85) | 3(37.5) 2 (25.0) 2 (37.5)
Atrial fibrillation (148.91)
| 7(5,11) | 2(182) | 3(27.3) 6 (54.5) 0.10°

20



Women 11 (5, 13) 1(20.0) 1(20.0) 3(60.0) 0.88%
Men 6.5 (6, 8) 1(16.7) 2 (33.3) 3 (50.0)
Chronic kidney disease (N18.9)
6(4,7) 4 (36.4) 4 (36.4) 3(27.2) 0.60%
Women 54,7 3 (42.8) 2 (28.6) 2 (28.6) 0.76%
Men 6 (5,7) 1(25.0) 2 (50.0) 1(25.0)
Breast cancer (C50.9)
5(5,5) 4 (36.3) 3(27.4) 4 (36.3) 0.75%
Women 5(5,5) 4 (36.3) 3(27.4) 4 (36.3) -
Men - - - -
Hearing loss/Deafness (H90, HI91)
7(3,8) 4 (40.0) 0 (0.0) 6 (60.0) 0.05%
Women 74,7 2 (40.0) 0 (0.0) 3 (60.0) 1.0
Men 7(3,8) 2 (40.0) 0 (0.0 3(60.0)
Erectile dysfunction (N52.9)
4(4,9) 5 (55.6) 1(11.1) 3(33.3) 0.672
Women - - - - -
Men 4 (4,9) 5 (55.6) 1(11.1) 3(33.3)
Angina (120.9)
8 (4.5, 10) 2 (25.0) 2 (25.0) 4 (50.0) 0.342
Women 6 (3, 11) 1(33.3) 1(33.3) 1(33.3) 0.772
Men 10 (6, 10) 1(20.0) 1 (20.0) 3 (60.0)
Coronary heart disease (125.1)
| 74,9 | 2(286) | 1(143) 4(571) | 0.24°
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Women 8 (8, 8) 0 (0.0 0 (0.0 1 (100.0) 0.65%
Men 6.5(4,9) 2 (33.3) 1(16.7) 3 (50.0)
Prostate cancer (C61)
8(2,10) 3(42.9) 0 (0.0) 4 (57.1) 0.16%
Women - - - - -
Men 8 (2,10) 3 (42.9) 0 (0.0) 4 (57.1)
Anorexia/Bulimia (F50.0, F50.2)
6.5 (3, 10) 3(50.0) 0 (0.0) 3 (50.0) 0.30%
Women 6.5 (3, 10) 3(50.0) 0 (0.0) 3 (50.0) -
Men - - - -
Crohn's disease (K50)
6 (5 7) 1(16.7) 3 (50.0) 2 (33.3) 0.23%
Women 6.5(5.57.5) | 0(0.0) 2 (50.0) 2 (50.0) 0.22%
Men 5 (4, 6) 1 (50.0) 1 (50.0) 0 (0.0)
Epileptic (G40.909)
6(4,7) 2 (40.0) 1 (20.0) 2 (20.0) 0.85%
Women 6.5 (6, 7) 0 (0.0) 1 (50.0) 1 (50.0) 0.23%
Men 4(3.7) 2 (66.7) 0 (0.0) 1(33.3)
Chronic Obstructive Pulmonary Disease (K50-52)
45 (2,7) 2 (50.0) 1(25.0) 1(25.0) 0.872
Women 3(3,3) 1 (100.0) 0 (0.0 0 (0.0) 0.722
Men 6 (1, 8) 1(33.3) 1(33.3) 1(33.3)
Cervical cancer (C53.9)
| 22,2 [2(1000)| 0(.0) | 000 | 033
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Women 2(2,2) 2 (100.0) - - -
Men - - - -
Chronic hepatitis (K73)
7 (4,10) 1 (50.0) 0 (0.0) 1 (50.0) 0.67%
Women - - - - -
Men 7 (4, 10) 1 (50.0) 0 (0.0) 1 (50.0)
Cirrhosis (K74.60)
6.5 (5, 8) 0 (0.0) 1 (50.0) 1 (50.0)
Women 6.5 (5, 8) 0 (0.0) 1 (50.0) 1 (50.0) -
Men - - - -
HIV (B20)
6 (2, 10) 1 (50.0) 0 (0.0) 1 (50.0) 0.67%
Women - - - - -
Men 6 (2, 10) 1 (50.0) 0 (0.0) 1 (50.0)
Dementia/Alzheimer disease (G30.9, FO3)
10.5 (9, 12) 0 (0.0 0 (0.0) 2 (100.0) 0.08%
Women - - - - -
Men 10.5 (9, 12) - - 2 (100.0)
Parkinson disease (G20)
8(7,9) 0 (0.0 0 (0.0) 2 (100.0) 0.08
Women - - - - -
Men 8(7,9) - - 2 (100.0)
Colon cancer (C18.9)
| 3(3,3 [1(1000)| 0(.0) | 0(0) | 058
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Women - - - - -
Men 33,3 1 (100.0) - -
Melanoma (C43)
16 (16, 16) 0 (0.0) 0 (0.0) 1 (100.0) 0.29%
Women 16 (16, 16) - - 1 (100.0) -
Men - - - -
Lupus (M32.9)
7(7,7) 0 (0.0) 0 (0.0) 1(100.0) -
Women 7(7,7) - - 1 (100.0) -
Men - - - -
Multiple sclerosis (G35)
9(9,9) 0 (0.0) 0 (0.0) 1 (100.0) 0.29%
Women 9(9,9 - - 1 (100.0) -
Men - - - -
Leukemia (C95.9)
7(7,7) 0 (0.0) 0 (0.0) 1 (100.0) 0.29?
Women - - - - -
Men 7(7,7) - - 1 (100.0)
Urinary cancer (C67)
15 (15, 15) 0 (0.0 0 (0.0) 1 (100.0) 0.29?
Women 15 (15, 15) - - 1 (100.0) -
Men - - - -
Schizophrenia/Bipolar (F20.9, F31.9)
| - | 0000) | 0(.0) | 00 | -
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Women - -

Men - -

Ovarian cancer (C56.9)

- 0(0.0)

Women - -

Men - _

Bold values represent p < 0.05; 2 Differences were evaluated by the chi-square test
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Furthermore, the median quality of sleep score of the participants who did not
have hyperlipidemia was 5 (quartiles, qi1=3, gz=7) with the maximum score being 17
while the median quality of sleep score of the participants who had hyperlipidemia was 5
(quartiles, q:=3, gz=8) with the maximum score being 16 (p=0.03) (Figure 5.2). The
median quality of sleep score of the participants who did not have hyperlipidemia was 5
and of those with hyperlipidemia 5 (p=0.03); the corresponding values for individuals
with and without hypertension were 5 and 5, respectively (p=0.04) (Figure 5.3) and for
those with and without thyroid diseases the median scores were 5 and 5 (p=0.14) (Figure
5.4).

Although, we did not identify any other statistically significant associations, it is
important to note that higher scores for quality of sleep, which indicate a worse quality
of sleep, were reported in individuals with melanoma, urinary cancer, dementia/

Alzheimer disease, heart failure, and angina.

Figure 5.2: Box plot of quality of sleep score for individuals with and without thyroid

diseases.
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Figure 5.3: Box plot of quality of sleep score for individuals with and without
hypertension.
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We also found statistically significant associations between quality of sleep and
the majority of the human systems (Table 5.6). Firstly, we found a statistically significant
difference between individuals with at least one disease of the circulatory system and
those who did not have any disease of the circulatory system (p<0.01). A larger
percentage of the individuals with at least one disease of the circulatory system was
identified in the poor quality of sleep tertile compared to the corresponding percentage in
the good quality of sleep tertile (31% vs. 21%). Similarly, we found larger percentages in
the poor quality of sleep tertile compared to the good quality of sleep tertile, in all the
other systems. Participants, with at least one disease of the immune system have a larger
median value of quality of sleep score compared to those with no disease of the immune
system (7 vs. 5). The results indicates that the participants with at least one disease of the
immune system have a poorer quality of sleep compared to those with no disease of the
immune system. Moreover, participants, with at least one disease of the skeletal/ muscular
system have a larger median value of quality of sleep score compared to those with no
disease of the skeletal/ muscular system (7 vs. 5). Hence, participants with at least one
disease of the skeletal/ muscular system have a poorer quality of sleep compared to those

with no disease of the skeletal/muscular system.

Table 5.6: Quality of sleep in each human system reported in the study.

Human systems Overall Good Moderate Poor p-value
(N=1140) | (N=541) (N=273) (N=326)

Circulatory

No 5(,7) 426 (78.7) | 205 (75.1) | 226 (69.3) | <0.012

Yes 5(3, 8) 115 (21.3) | 68(24.9) | 100 (30.7)

Endocrine

No 5(,7) 460 (85.0) | 231 (84.6) | 253 (77.6) 0.01%

Yes 5(3, 8) 81 (15.0) | 42 (15.4) | 73 (22.4)

Digestive /Excretory

No 5(3,7) 491 (90.8) | 237 (86.8) | 268 (82.5) | <0.01°

Yes 6 (4, 8) 50 (9.2) 36 (13.2) | 57 (17.5)

Nervous

No 5(,7) 497 (92.0) | 245(90.1) | 277 (85.0) | <0.012

Yes 6 (3, 8) 43 (8.0) 27 (9.9) 49 (15.0)

Respiratory

No 5(,7) 501 (92.8) | 239 (87.6) | 295 (90.5) 0.05%

Yes 5(3,7) 39 (7.2) 34 (12.4) 31 (9.5)

Immune

No 5(3,7) 531 (98.3) | 266 (97.4) | 307 (94.2) | <0.01?

Yes 7 (4, 10) 9 (1.7) 7 (2.6) 19 (5.8)

28



Skeletal/Muscular

No 5@3,7) 532 (98.3) | 267 (97.8) | 309 (94.8) | <0.01°
Yes 7 (3.5,11) 9 (1.7) 6 (2.2) 17 (5.2)

Neoplasm

No 5@3,7) 531 (98.2) | 269 (98.9) | 316 (96.9) 0.22%
Yes 5 (5, 5) 10 (1.8) 3(1.1) 10 (3.1)
Renal/Urinary

No 5(,7) 537 (99.3) | 269 (98.5) | 323 (99.1) 0.60%
Yes 6(4,7) 4 (0.7) 4 (1.5) 3(0.9)
Reproductive

No 5(,7) 536 (99.1) | 271 (99.6) | 323 (99.1) 0.67%
Yes 4 (4,9) 5(0.9) 1(0.4) 3(0.9)

square test.

Bold values represent p < 0.05; 2 Differences between men and women were evaluated by the chi-

5.1.3 Association of quality of sleep, Mediterranean Diet and

multimorbidity

First, we examined the association between the Mediterranean Diet adherence and

quality of sleep using regression analysis. We observed that as the quality of sleep score

increases, indicating poorer sleep, the Mediterranean Diet score decreases (p=0.03).

When we considered Mediterranean Diet adherence and quality of sleep as categorical

variables by using the chi-square test, the results were not statistically significant.

Nevertheless, the majority of the participants who had poor quality of sleep also had a

low or moderate adherence to the Mediterranean Diet (Table 5.7). On the other hand,

most of the individuals with a good quality of sleep had a moderate or a high adherence

to the Mediterranean Diet.

Table 5.7: Quality of sleep and Mediterranean Diet adherence.

Mediterranean Diet adherence
Quality of sleep Low Moderate High Total
Good 162 (29.9) | 200 (37.0) | 179 (33.1) 541
Moderate 99 (36.3) | 95(34.8) | 79(28.9) 273
Poor 118 (36.2) | 118 (36.2) | 90 (27.6) 326
Total 379 413 348 1140

We performed a logistic regression analysis to examine the association of the
Mediterranean Diet adherence and quality of sleep with the odds of having more than
chronic conditions by including both of them simultaneously in the model. The interaction

term between quality of sleep and Mediterranean Diet adherence was assessed first and it
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was found not to be statistically significant. The model with only main effects (Table 5.8)
suggested that participants who were in the poor quality of sleep tertile had a higher risk
of multimorbidity compared to the participants in the good quality of sleep tertile, over
and above the effect of the Mediterranean Diet adherence (unadjusted OR=2.16, 95% CI:
1.59, 2.94).

The model was then adjusted for possible confounders (Table 5.8), including age,
sex, smoking, and physical activity status. When adjusted only for age and sex (Model 2)
being in the poor quality of sleep group had a higher risk of multimorbidity compared to
the good quality of sleep group with an OR equal to 2.26 (95% CI: 1.60, 3.20). We further
observed a statistically significant association between the moderate quality of sleep and
multimorbidity compared to the good quality of sleep group (adjusted OR=1.55, 95% CI:
1.05, 2.28).

When we further adjusted for smoking habits and physical activity level (Model
3, Table 5.8) the relationship between moderate and poor quality of sleep with
multimorbidity compared to the good quality of sleep remained statistically significant.
More specifically, individuals who were in the poor quality of sleep group had about 2
times higher risk of multimorbidity compared to the individuals in the good quality of
sleep group (adjusted OR=2.19, 95% CI: 1.54, 3.11).

Table 5.8: Logistic regression analysis evaluating the association of level of quality of

sleep and Mediterranean Diet adherence with multimorbidity.

Total
(N = 1140)

Women
(N =642)

Men
(N =497)

OR (95%Cl)

OR (95%Cl)

OR (95%Cl)

Model 1: Crude model

Mediterranean Diet adherence

Low

Ref

Ref

Ref

Moderate 0.91 (0.66, 1.25) 0.78 (0.52, 1.17) | 1.27 (0.75, 2.15)
High 0.74 (0.53, 1.05) 0.71 (0.45, 1.11) | 0.92 (0.53, 1.61)
Quality of sleep tertiles

Good Ref Ref Ref
Moderate 1.23 (0.87, 1.75) 1.35(0.85,2.14) | 1.07 (0.63, 1.83)
Poor 2.16 (1.59, 2.94) 2.35(1.58,3.51) | 1.79(1.09, 2.94)

Model 2: Model 1 plus age, (sex)

Mediterranean Diet adherence

30




Low Ref Ref Ref
Moderate 0.90 (0.63, 1.28) 0.80 (0.51, 1.23) 1.06 (0.57, 1.97)
High 0.76 (0.52, 1.11) 0.75(0.47,1.22) | 0.76 (0.40, 1.46)

Quiality of sleep tertiles

Good

Ref

Ref

Ref

Moderate

1.55 (1.05, 2.28)

1.43 (0.87, 2.35)

1.83 (0.97, 3.47)

Poor

2.26 (1.60, 3.20)

2.29 (1.49, 3.52)

2.29 (1.26, 4.15)

Model 3: Model 2 plus smoking habits, physical activity

Mediterranean Diet adherence

Low

Ref

Ref

Ref

Moderate

0.92 (0.65, 1.32)

0.81 (0.52, 1.27)

1.10 (0.59, 2.04)

High

0.78 (0.53, 1.15)

0.76 (0.47, 1.24)

0.81 (0.42, 1.56)

Quiality of sleep tertiles

Good

Ref

Ref

Ref

Moderate

1.52 (1.03, 2.25)

1.44 (0.88, 2.37)

1.73 (0.91, 3.29)

Poor

2.19 (1.54, 3.11)

2.24 (1.45, 2.46)

2.18 (1.19, 4.00)

Abbreviations: Confidence Interval (Cl); Odds Ratio (OR); ORs and their corresponding 95%Cls were obtained from
logistic regression analysis; Bold values represent p < 0.05

We also stratified the analysis by sex (Table 5.8). We found that the association

between poor quality of sleep with the odds of having more than two chronic conditions

was statistically significant in both sexes (p < 0.05), with the association being stronger

among women (unadjusted OR=2.35, 95% CI: 1.58, 3.51) than among men (unadjusted
OR=1.79, 95% CI: 1.09, 2.94). The relationship remained statistically significant in both

sexes even after adjusting for age, smoking habits, and physical activity level.
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6 Chapter 6 - Discussion/ Interpretation

This is the first large-scale study investigating multimorbidity in Cyprus using a
representative sample of the general adult population and considering 47 different chronic
conditions. The study found that the overall age and sex standardized prevalence of
multimorbidity was 28.6% with the multimorbidity rate increasing significantly with age.
The prevalence of multimorbidity was higher in women than in men, in overweight/ obese
people, among divorced/ widowed individuals, in those who completed only primary
school, among current smokers and in people who were physically inactive. Moreover,
the study found that, overall, the most prevalent chronic diseases were diseases of the
circulatory system, which was the case among participants with multimorbidity too,
followed by the endocrine system, and the digestive-excretory system. The most prevalent
chronic conditions were hyperlipidemia, followed by hypertension, thyroid diseases, and

gastric reflux.

In addition, our population-based study of the general adult Cypriot population
provided, to the best of our knowledge, the first piece of evidence of the relationship
between multimorbidity with adherence to the Mediterranean Diet as well as with quality
of sleep. The results suggest that higher adherence to the Mediterranean Diet is associated
with lower odds of multimorbidity. Adopting a dietary pattern, which is close to the
Mediterranean Diet is beneficial and would help in reducing the risk of multimorbidity.
Similarly, the results indicate that good quality of sleep is associated with lower odds of
multimorbidity. Having good sleep is beneficial and would help in reducing the risk of
multimorbidity. These are important public health results and support the evidence
available for the positive impact of a traditional Mediterranean diet and of good quality

of sleep.

The overall age and sex standardized prevalence of multimorbidity was 28.6%.
This is comparable to other studies with a cross-sectional design and similar definition of
multimorbidity carried out in Scotland 7, Australia '3, Serbia ?°, and Brazil 2. The
prevalence in Cyprus seems to be lower than the corresponding figures reported for
Canada =, Switzerland 3, and Indonesia 32, but higher than South Asia ¢, China *8, and

Iran 133, Moreover, about half of the study participants did not report suffering from any
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of the chronic diseases considered, something that is similar to results given for Finland
29 and Italy 34,

We found that the prevalence of multimorbidity was higher in individuals aged 65
years old, followed by those aged 45-64 years old, those 25-44 years old and those 18-24
years old. The observation that the prevalence of multimorbidity increases with age is
consistent with reports from other studies around the world 31831 Specifically, one
epidemiological study in Australia ** estimated the prevalence of multimorbidity in a
sample of patients attending general practice and found that prevalence increased with
age with 83.2% of patients aged 75 years old or older having multimorbidity. In addition,
in an investigation of the prevalence of multimorbidity in the general population of China
18 it has been found that the prevalence of multimorbidity increased with age and
specifically by 1.36 times per five years increase, while in Sweden 3L, it has been reported
that increased age was associated with more than 50% increased risk of multimorbidity.
Given the aging population of Cyprus and the fact that multimorbidity increases with age,
the prevalence of multimorbidity is expected to rise even higher in the future. Specifically,
WHO indicates that in many countries the life expectancy has exceeded 75 years old and
given that life expectancy in Cyprus is among the highest in Europe, the number of years

living with disabilities due to several chronic conditions will also rise.

Moreover, multimorbidity is inversely related with the number of health centers
in each region. Therefore, as the number of health centers in a region increases the
multimorbidity prevalence decreases. This finding should motivate the public health
authorities of Cyprus in setting priorities in the organization of primary and secondary
health care, especially in light of the new general health system currently being
implemented. Specifically, in connection to the free access for everyone to the new
general health system in Cyprus, it is important for every resident to have access to
primary and secondary healthcare near his/ her place of residence. The development of
health centers at a reasonable distance in every area of Cyprus, whether urban or rural, in
which care will be provided for all health fields is crucial since multimorbidity is also
positively correlated with the number of physicians per region. As the number of
physicians per region is adequate and there are physicians available from all specialties,
citizens will be secured that they will have the appropriate treatment.
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Our study suggests that multimorbidity is common not only among the elderly but
also among people of younger ages. We reported that 57% of the participants with
multimorbidity are in fact younger than 65 years old and, specifically, 8% were 18-24
years old, 16% were 25-44 years old, and 33% were 45-64 years old. Other cross-sectional
studies which investigated the prevalence of multimorbidity using medical records or self-
reported questionnaires also reported similar findings 22. We further observed that the
prevalence of multimorbidity was higher in women than in men which has also been
described in other studies 845132 An epidemiological study in Iran * assessed
multimorbidity and its associated risk factors and it has been reported that the odds of
multimorbidity was 2.11 fold higher in women compared to men. Similarly, in China 8
it has been reported that women have 1.70 times higher risk of multimorbidity compared
to men while a study in Indonesia 32 reported that women had higher prevalence of
multimorbidity than men, with the corresponding percentages being 41.5% and 29.5% in
women and men, respectively. Given the relatively high prevalence of endocrine
disorders, and that in our population a higher percentage of women than men were
physically inactive, and had completed primary school only, which was also associated
with the presence of multimorbidity, may in part explain the higher prevalence of

multimorbidity in women.

We observed significant bivariate associations between socio-demographic
characteristics, lifestyle factors, such as marital status, educational level, exercise,
smoking, and BMI, and the prevalence of multimorbidity, however, there was no
association with geographical area, residency, or salary. We reported that almost half
(48%) of the individuals with multimorbidity were divorced or widowed while 73% had
completed only primary school. The higher prevalence of multimorbidity in people with
lower education concurs with previous results published elsewhere 16182231 \ith all
previous studies reporting that multimorbidity was less common in the most educated
individuals. Lifestyle factors (i.e. physical activity and smoking) were independently
associated with multimorbidity, with 63% and 41% of the individuals reported as having
multimorbidity being physically inactive and being current smokers, respectively. It was
previously observed that lifestyle factors were associated with the prevalence of
multimorbidity in other epidemiological studies too 0844 Given that the major risk

factors of chronic conditions include tobacco use and physical inactivity 3% it may be

34



useful to assess the associations of these with multimorbidity and try to address them with
relevant public health inverventions. Apart from this, the study reported that 72% of the
individuals with multimorbidity were overweight or obese (>25 kg/m?) which is

consistent with another epidemiological study for South Asian adults °.

Moreover, discriminant analysis was performed to create the profile of
multimorbid individuals. The analysis suggested that in individuals with two morbidities
increased age, and higher BMI are more dominant factors compared to individuals with
none or 1-morbidity category. Hence, it seems that an individual with two morbidities is
more commonly at an increased age with a BMI more than 25 kg/m?. Furthermore, in
individuals with three morbidities increased age, current smoking, and higher salary are
the dominant factors to characterize those participants while among individuals with >3
morbidities, being a man, having higher salary, and having increased BMI seem to better
characterize them. Hence, an individual who has three morbidities is an individual at an
increased age, who is a current smoker with a yearly average salary more than 19,500
euros, while an individual with more than 3 morbidities seems to be a man, with a BMI
more than 25 kg/m?, and a yearly average salary more than 19,500 euros. The higher
salary as a dominant factor was an unexpected finding, though it was also reported in
another epidemiological study in China 8. There are some possible explanations for that
finding. First, the majority of the participants who had a higher salary was more than 45
years old. In addition, people with a lower income may have lower rates of diagnosed
conditions because of less visits to the doctor especially since a general public healthcare
system was not in place during the period of the study and it has only been recently put
in effect. Having the profile of a multimorbid individual is a concise and balanced view
of the population’s health, which may inform local agencies, such as the Ministry of

Health, to assess policies and practices.

We defined multimorbidity as “two or more” morbidities which is the definition
most commonly used, however, especially when highly prevalent conditions (e.g.,
hypertension, hyperlipidemia) are present in the population, using a higher cut-off to
define multimorbidity may be preferred. Hence, we estimated the prevalence of study
participants having 2, 3, 4, 5 and more than 5 morbidities; this showed that the majority
of multimorbid individuals have two morbidities while the cumulative frequency no

longer increases after the cut-off of 5 morbidities. Specifically, we identified that among
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the study participants, 11.8% had 2 morbidities, 6.6% had 3 morbidities, 5.3% had 4
morbidities, and 0.03% had 5 morbidities. Given that 74.3% had 0 or 1 morbidities, the
cumulative frequency until the cut-off of 5 morbidities was 98% and until the largest

number of morbidities reported (which was 12), it does not increase sharply.

The main chronic diseases, as reported in the literature, are cardiovascular
diseases, chronic kidney diseases, osteoarthritis, endocrine and metabolic diseases, and
mental disorders. Our results are in agreement with this, suggesting that the majority of
chronic diseases involve the cardiovascular and endocrine system. We identified that
hyperlipidemia is prevalent in our study population, similar to studies in China, Brazil,
Switzerland, and Indonesia 2433132137 though those studies used dyslipidemia and
hypercholesterolemia as their definitions. Hypertension is also quite prevalent in the

Cypriot population which is consistent with reports from other cross-sectional studies
15,20,21,132

We reported that the most prevalent combinations of chronic diseases were
hyperlipidemia/ thyroid diseases and hyperlipidemia/ gastric reflux. On the one hand,
thyroid dysfunction can have an important effect on lipid profile 13 and it has been shown
that the thyroid hormones have an effect on cholesterol synthesis and metabolism and,
more specifically, hypothyroidism has been associated with increased levels of
triglycerides and cholesterol **°. On the other hand, a diet high in fat and calories, which
is associated with obesity, usually co-exists with gastroesophageal reflux disease and with
high cholesterol levels. However, there is no scientific evidence of a direct cause and
effect relationship between gastroesophageal reflux disease and hyperlipidemia, so

further research is needed to investigate this relationship.

Our study suggests that the Cypriot population is moving away from the
traditional Mediterranean Diet something that is consistent with other studies which
investigated the adherence to Mediterranean Diet in other Mediterranean countries %08
and with an earlier review 4 for two related Greek-speaking Mediterranean populations,
namely the Greek and Cypriot populations. Moreover, as reported from an
epidemiological study which investigated the worldwide variation of adherence to the
Mediterranean Diet during the periods 1961-1965 and 2000-2003 !, most of the
countries seem to be moving away from the traditional Mediterranean Diet pattern.
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Specifically, European countries in the Mediterranean, especially Greece, but other
countries in the region as well, presented a decrease in the Mediterranean Diet score.

It is true that there is the perception that older people follow the traditional dietary
patterns, including Mediterranean Diet 214 more than younger people, something
though that was not confirmed in our study. In 2005, a study in Cyprus °* reported that
the Mediterranean Diet score in the elderly was higher and that more than 9 out of 10 of
the participants in that age group reported that they followed that pattern for at least 30-
40 years of their life. It seems that in 2020 none of the study age groups follows the
traditional Mediterranean Diet to a large extent, since all age groups had a total score
lower than 17, which is considered low adherence to Mediterranean Diet.

We have observed differences in the adherence to the Mediterranean Diet between
men and women, and specifically, we found that men’s adherence to the Mediterranean
Diet was higher than women’s which is in agreement with other studies °¢1#* but different
than the ATTICA study in Greece *°. Given that the Mediterranean Diet decreases the
risk of cardiovascular disease, coronary heart disease, and stroke °*°° and that in our
sample more men than women reported having at least one cardiovascular disease (30%
vs. 20%) this may play a role for the higher men’s adherence to Mediterranean Diet. More
specifically, the ATTICA study in Greece * reported that the 5-year incidence of
cardiovascular diseases was higher in men compared to women and that the abstinence
from the traditional healthy Mediterranean Diet pattern seems to predict cardiovascular
diseases events within a 5-year time interval. So, it is possible that men with at least one
cardiovascular disease, who are more compared to women, follow a healthy dietary
pattern similarly to Mediterranean Diet for their protection of the adverse consequences

of cardiovascular diseases including mortality4®.

Although we did not identify statistically significant differences of the adherence
to Mediterranean Diet among the five geographical areas of Cyprus, we found statistically
significant differences between the residents of urban and rural regions, with people who
lived in rural areas having better adherence. Nowadays, diets are changing due to many
reasons including urbanization 7 and an increase in consumption of animal foods, sugar,
salt, fats, oils, refined grains, and processed foods #’. People living in cities tend to
consume more calories, many of them from carbohydrates, sugary snacks, and processed

foods 18, which are widely available in urban areas.
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Furthermore, we found that divorced/ widowed people did not adhere to good
dietary habits as well as married and unmarried people, a finding which agrees with other
epidemiological studies 151, Specifically, it has been reported that divorced/ widowed

people did not eat as well as unmarried people **°

and that single people including
unmarried, divorced, separated and widowed individuals were less likely to consume high
fruit and vegetables 1. We did not find any statistically significant differences among
educational status and salary categories with Mediterranean Diet adherence. Furthermore,
people who were physically active and not current smokers had a higher Mediterranean
Diet score while obese and overweight people’s adherence to Mediterranean Diet was

lower than people who classified as normal weight.

The possible health benefits of the Mediterranean Diet have been documented
before for a series of cardiovascular outcomes, e.g., coronary heart disease, and stroke
4152 It has also been suggested that the Mediterranean Diet has a positive effect on
components of metabolic syndrome like waist circumference, high-density lipoprotein
cholesterol, triglycerides, systolic and diastolic blood pressure, and glucose 4.
Moreover, a diet which includes a high consumption of fruits and vegetables, whole
grains, and fish *® and a low consumption of animal fat lowers the risk of obesity and
cardiovascular diseases, e.g. hypertension and hypercholesterolemia, *° as well as
neoplastic diseases °°. In Cyprus, it has been reported that adherence to a Mediterranean
Diet among elderly people was associated with reduced odds of having

hypercholesterolemia, hypertension, diabetes, and obesity 0.

Our results suggest that the Mediterranean Diet was associated with lower risk of
multimorbidity. Specifically, having a high adherence to the Mediterranean Diet presents
about 36% lower risk of multimorbidity than having a low adherence to the Mediterranean
Diet. To the best of our knowledge, this is the first evidence of the association of
multimorbidity and Mediterranean Diet. However, there is evidence about the association
of Mediterranean Diet and medical multimorbidity and depressive symptoms among
elderly participants ®. The study found that the Mediterranean Diet may contribute to the
protection of the development of depressive symptoms in elderly people with
multimorbidity. In addition, a cross sectional study in the adult population of Netherlands
assessed the association of multimorbidity, which was defined within the cardio-

metabolic disease domains, with dietary habits 3. The results showed that individuals
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who were classified in the highest quintile of meat, alcohol, potato, and snack
consumption had a higher likelihood of having higher morbidity (as calculated from the
study) compared to individuals in the lowest quantile. On the other hand, individuals who
were classified in the highest quintile of vegetable, fish, fruit pattern, bread and sweets
pattern had a lower likelihood of having higher morbidity scores (as calculated from the
study) compared to individuals in the lowest quantile. Furthermore, a diet which is
characterized by a high consumption of fruits, legumes, cereals and vegetables, a low
consumption of red meat and processed meats, and a moderate consumption of red wine,
has been reported to have advantageous effects for lipid metabolism, blood pressure,
mortality due to cardiovascular diseases, and obesity . Therefore, it seems that dietary
habits, such as a healthy dietary pattern similar to the Mediterranean diet, contribute to
the prevention of a number of conditions, which would contribute to the development of

multimorbidity.

Mediterranean Diet, defined as the traditional dietary pattern found in
Mediterranean countries with production of olives, such as Greece, Southern Italy and
Spain %7, meets many criteria of a healthy diet . It is true that, the mechanism by which
Mediterranean Diet may be protective against multimorbidity is largely unknown.
However, we could hypothesize that Mediterranean Diet may be protective because of
the possible anti-oncogenic actions of the oleic acid in olive oil %, the many other
antioxidants in plant foods ***, and the advantageous effects of the diet on blood lipids
%4 Given that Mediterranean Diet is a healthy diet and the fact that a healthy diet is
preventive of several non-communicable diseases and conditions #’, our results could add

important pieces of evidence towards meeting some criteria of causality and severity tests.

Our study also found that even though the majority of the Cypriot population has
a good quality of sleep in general, almost one third of the study population was classified
as having a poor quality of sleep. We observed differences in the quality of sleep between
men and women, among the residents of the five geographical areas of Cyprus, and
among marital status categories. Specifically, women reported a poorer sleep quality
compared to men, and this is consistent with other epidemiological studies 5>, This
finding possibly implicates the state that women have more interruptions of sleep during
several stages of life and the role for sex steroids °°. It has been reported that poor quality
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of sleep is associated with lower testosterone concentration in men while estrogens and

progesterone levels influence sleep 7.

On the other hand, we did not observe any differences among the four age groups
of the study population, among educational and salary status, between the residents of
urban and rural regions, and among smoking status and BMI groups. Even though,
various epidemiological studies identified a high prevalence of sleep disturbances 8 and

a low sleep quality 8

among older adults, in our study, we did not report poorer quality
of sleep in people >65 years old compared to people aged <65. Specifically, it has been
found that there is a positive correlation between age and sleep quality scores of the
elderly people and as age increases the score of the quality of sleep decreases **8. In our
study, the largest quality of sleep score (17), which indicates a worse sleep quality, was
reported in people aged 18-44 years old while the corresponding score for individuals
aged 65 years old was 16. More specifically, 43% and 31% of the individuals aged 65
years old and older were in the good quality of sleep tertile and poor quality of sleep
tertile, respectively. Previous studies suggest that quality of life 158 and exercise **° could
help improve the quality of sleep in elderly people. Given that in our study participants
have a high mean score of the quality of life assessment (EQ-5D) and almost 30% of them
exercise regularly, these factors may play arole as to why we did not report a poor quality

of sleep in participants aged 65+.

We further found that respondents who were classified in the poor quality of sleep
group had a higher risk of multimorbidity compared to people who were in the good
quality of sleep. Our finding agrees with other epidemiological studies 818898100160 \yhjch
investigated the relationship between multimorbidity and specific sleep disorders, such
as insomnia, or variations in sleep-related behavior or sleep disturbances. In addition,
having a poor quality of sleep increases the number of chronic diseases in an individual
which is consistent with another study which investigates the sleep duration and

multimorbidity in Luxembourg 8.

However, it is not clear if poor quality of sleep is a consequence of the presence
of several chronic diseases in an individual or whether it leads to an increase of the
number of chronic diseases in an individual. It has been reported that lack of sleep affects
the endocrine pathways °! and it could be associated with several chronic diseases

including cardio metabolic and neurodegenerative diseases 8. In our study the most
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common combinations among people with multimorbidity were diseases of the
circulatory and endocrine systems®? while most of the people with multimorbidity who
have an endocrine or circulatory disorder reported having poor quality of sleep. This
finding is in agreement with the available literature about the effects of bad sleep

behaviors on several chronic diseases.
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7 Summary and Recommendations

7.1 Concluding remarks

This dissertation focused on the assessment of the prevalence of multimorbidity in
Cyprus and its association with Mediterranean Diet and quality of sleep in a sample of
Cypriot adults. Our results suggest that multimorbidity is relatively common in the adult
Cypriot population, not only among the elderly but also in younger ages. The most
prevalent chronic diseases among people with multimorbidity were hyperlipidemia,
followed by hypertension, gastric reflux, and thyroid diseases, while the most common
combinations of diseases were of the circulatory and endocrine systems. The findings also
suggest that the profile of the multimorbid individual is that of a person at an older age,
with a higher BMI, who is a current smoker, and has a higher salary.

The goal of this study was the investigation of multimorbidity focusing not just
on an index condition but on the presence of two or more chronic diseases. Chronic
diseases is the leading cause of morbidity worldwide with many of these conditions being
related to aging. Hence, health systems in Cyprus, and elsewhere, must focus on the
combination of chronic conditions that may present in an individual simultaneously.
Multimorbidity is common in the Cypriot population, which is the case in other countries
as well, hence, it is important to address the issue as effectively as possible. Knowledge
about multimorbidity has important implications for prevention, diagnosis, treatment, and

prognosis strategies.

Another objective of the dissertation was to explore the association of adherence
to the Mediterranean Diet and of quality of sleep with multimorbidity. The findings
suggest that the Cypriot population is moving away from the traditional Mediterranean
Diet, with men and residents of rural regions being more adherent to that dietary pattern
compared to women and residents of urban regions, respectively. In terms of quality of
sleep, it seems that the Cypriot population has good quality of sleep, in general, even
though almost one third of the population has poor quality of sleep. A closer look at sex
and marital status of Cypriot citizens showed that women and married people had a poorer
quality of sleep compared to men and unmarried individuals, respectively. The study

provides the first evidence of an association between Mediterranean Diet or quality of
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sleep and multimorbidity. The results suggest that low adherence to the Mediterranean
Diet and poor quality of sleep were associated with higher odds of multimorbidity.

The Mediterranean Diet is considered a healthy diet and it may be preventive of
the development of multimorbidity. Even though the mechanism by which the
Mediterranean Diet may be protective against multimorbidity is largely unknown, we
could hypothesize that it may be because of the possible anti-oncogenic action of the oleic
acid in olive oil, the many other anti-oxidants in plant foods and the advantageous effects
of the diet on blood lipids. At the same time, good quality of sleep is necessary for good
health and well-being as well as for reducing the risk of the development of
multimorbidity, as this dissertation reports.

7.2 Limitations and strengths

There are some limitations in our study that should be considered when interpreting
the findings. First, the cross-sectional design used means that only associations between
the variables of interest could be examined but not causal relationships. Furthermore, the
severity of the disease is not taken into account, and all chronic diseases included in the
study were provided directly by the participants based on diagnosis by a physician and
were given equal weight in the calculation of multi-morbidity, something, however, that
is commonly used in studies of multimorbidity. The face-to-face interviews for the
medical history assessment could be subjected to social desirability bias though this was
mitigated by having trained field workers performing the interviews. In addition,
institutionalized individuals were excluded from our sample, although, a high prevalence
of chronic diseases and multimorbidity has been identified in this group of people. This
may have underestimated the prevalence of multimorbidity in the total population, but it

strengthens our results among free-living people.

Notwithstanding these limitations, the study has several strengths as this is a large
population-based study using a representative sample of both men and women from all
ages (18+) and geographical areas of Cyprus. Other strengths include the collection of
detailed data using a validated questionnaire. The majority of the different parts of the
questionnaire have been already validated (PSQI, FFQ, PSS-14, and EQ-5D) and the
guestionnaire was also pilot tested using a sample of 10% of the total sample of the study.

Furthermore, detailed data was collected, including information about demographic and
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socioeconomic characteristics of the participants, on the presence of 47 chronic
conditions, on the participants’ dietary habits, including the consumption of 11 food
groups (non-refined cereals, fruits, vegetables, legume, potatoes, fish, meat and meat
products, poultry, full fat dairy products, olive oil and alcohol intake), on the quality of
sleep, on the level of stress, and on the quality of life of the participants, as well as
information about other lifestyle habits (i.e. smoking, exercise etc.). Our results could be
utilized by the Ministry of Health in order to plan appropriate strategies to reduce the
prevalence of multimorbidity and to improve the impact of Mediterranean Diet and good

quality of sleep.
7.3 Impact

The results of this dissertation work highlighted the burden of multimorbidity in
Cyprus, filling in a gap in knowledge regarding the issue. Individuals with multimorbidity
have a need of poly-pharmacy, however, the guidelines worldwide focus on singe chronic
conditions and in most cases fail to consider together the different chronic conditions that
may be present in an individual simultaneously. The estimation of the prevalence of
multimorbidity in the study indicates that almost one third of the general adult Cypriot
population has more than two chronic conditions and that multimorbidity is relatively
high even in younger people. Given the relatively high prevalence, physicians should be
aware of the disease combinations and provide the best care possible. By improving the
understanding of clinicians but also of patients of how to manage multiple chronic
conditions could help reduce for example potential adverse effects of combinations of
medications and allow for a better quality of life. As of 2020 the General Healthcare
System has been implemented in Cyprus and based on it all Cypriots can have access to
primary and secondary care services, either free or with a small cost, and at the same time
each physician of a public or a private hospital or of a health center can, potentially, have
access to the medical history of a patient. This would be a good opportunity for the health
system to provide continuity in the management of individuals with multimorbidity. For
instance, combinations of diseases of circulatory and respiratory systems can have a
strong synergistic negative effect 1% and combinations of diseases of skeletal/ muscular
system with vascular or gastrointestinal problems may lead to an increase of mortality,

especially in older patients 64, Hence, it is important for a physician to account for the
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chronic conditions of each patient carefully and have a comprehensive and more complete
understanding of the patient’s condition. By doing so, some of the adverse effects such
as disabilities, hospital admission, the length of stay and readmission, polypharmacy and

mortality could be avoided 3244,

In addition, the results of the study could be helpful in reducing the risk of
multimorbidity. The results indicate that adopting a Mediterranean style diet as well as a
good quality of sleep are protective against multimorbidity. Mediterranean Diet is the
most extensively studied dietary pattern and it has been found that it is protective against
cardiovascular disease, coronary heart disease, and stroke >+%>6%-62 the risk of metabolic
syndrome 3, as well as mortality ®. Our results add evidence of the protective role of
Mediterranean diet on multimorbidity providing some of the first evidence of the
relationship between adherence to the Mediterranean Diet and multimorbidity in Cyprus.
Mediterranean Diet is characterized by a high intake of olive oil, fruit, nuts, vegetables,
and cereals, a moderate intake of fish and poultry, a low intake of dairy products, red
meat, processed meats, and sweets, and wine in moderation consumed with meals . In
particular, several foods of this dietary pattern are common in Cyprus. For instance, the
production of olive oil has a significant place in the population and it is the main source
of dietary fat, which is usually accompanied by the consumption of large portions of
vegetables, either in the form of cooked foods or salads. Also, the production of fresh
fruits and vegetables is important in Cyprus and the whole population has access to fresh
fruits and vegetables. Furthermore, Cyprus has several farms which produce dairy
products, and of course meat, but also since Cyprus is a Mediterranean region fishing is
an essential part of life. However, although Cyprus has the majority of the typical foods
of the Mediterranean diet, our results suggest that the Cypriot diet is moving away from
the traditional Mediterranean Diet and there has been a change in dietary habits towards
a more western diet. Hence, there is a need for the development of support programs that
will educate people on the benefits of the Mediterranean Diet. Programs that focus on
addressing and preventing multimorbidity, promoting the knowledge of the benefits of
the Mediterranean Diet should be introduced and should target people from all ages in

different setting, including schools, universities, and nursing homes.

It is important, to follow those dietary habits from a young age, so educating young

people about the benefits of the Mediterranean diet, is also essential. Programs in schools
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with students aged <12 years old (primary school) could be introduced by using
experiential activities. Through those activities, children will learn about the value of
food, the different food groups, and the need to consume food from all groups, as
recommended. In addition, parents could receive appropriate flyers with the pyramid of
the Mediterranean Diet and its beneficial effects as well as a suggested diet based on the
Mediterranean Diet to follow and adopt, to the extent possible and feasible. In regards to
the students of middle schools, high schools, and universities where students could
understand better the benefits of the Mediterranean Diet on multimorbidity, a dietary plan
based on the Mediterranean Diet could be provided. For instance, a dietary plan may be
proposed, after taking into account each student’s medical history, which students could
follow with the necessary guidance for a set time and after that be able to maintain for the

rest of their lives.

Moreover, our results support that adopting a good quality of sleep is beneficial and
would help in reducing the risk of multimorbidity. This was the first evidence of the
relationship between quality of sleep and multimorbidity in Cyprus. Although the Cypriot
population has a good quality of sleep in general, almost one third of the population has
a poor quality of sleep. Therefore, any health education program introduced in the
population should also outline the positive effects of good sleep. For example, such
programs could inform people, and especially young people, of the recommended
duration of sleep and the importance of following those recommendations (8.5-9.5 hours
for adolescents and 7-9 hours for adults *>’%). In addition, the program could present the
evidence that quality of sleep is affected by sleep disorders, such as insomnia, sleep-
disordered breathing, circadian rhythm disorders ’°, and obstructive sleep apnoea and also
explain the symptoms of those sleep disturbances. Hence, people may recognize those
symptoms and address the problem. By tackling those disturbances which affect quality

of sleep ™, sleep quality could be improved, and the risk of multimorbidity reduced.

Concluding, the knowledge of the prevalence of multimorbidity in Cyprus and its
association with Mediterranean Diet and Quality of sleep add evidence to the existing
scientific knowledge. The health system in Cyprus but elsewhere too, should focus on the
needs of patients with more than two chronic conditions in order to offer the right
treatment overall and avoid any adverse consequences of multimorbidity. In addition,

professional, government, and public health decision makers should take into account the
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beneficial effects of the Mediterranean Diet and quality of sleep on the development of
multimorbidity by educating, informing, and encouraging citizens to have a healthy

dietary pattern and improve their sleeping habits.

7.4 Future work

The study examined the association of Mediterranean Diet and quality of sleep
with multimorbidity, with both of them reducing the risk of multimorbidity. Future
research should replicate these results and add further evidence towards causal effects
and magnitude of associations.

In addition, given the large amount of information, which was collected, other
associations could also be investigated. For example, one of the next goals would be to
examine the association of psychological factors, such as stress, and quality of life with
multimorbidity. Furthermore, another goal of the study is to explore multimorbidity in
women and examine its association with some women characteristics (such as age of
menstruation, age of menopause, parity, and use of contraceptive pills).

Another direction for future research would be to repeat similar investigations
among other populations. For example, to the best of our knowledge, there is no study
in Greece on multimorbidity and its association with potential risk factors. Greek
individuals may be more adherent to the Mediterranean Diet and it would be interesting
to see how this may affect the association with multimorbidity.

Furthermore, the study could be repeated in the next few years in order to
examine any changes in the prevalence of multimorbidity, cardiometabolic
multimorbidity, adherence of the Cypriot population to the Mediterranean Diet, and

quality of sleep.
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APPENDIX

Appendix Table 1: Division of rural and urban areas from the Cyprus Agricultural

Payments Organization.

Nicosia
Urban Rural Rural Rural
Nicosia Municipality Kato Deftera Astromeritis Panw Pirgos
Agios Dometios Pano Deftera Deneia Katw Pirgos
Egkomi Anageia Mammari Pachiammaos
Strovolos Psimolofou Lazania Frodisia
Aglantzia Ergates Gourri Pigenia
Lakatameia Episkopeio Farmakas Mosfili
Latsia Pera Oreinis Kampi Alevga
Geri Agioi Trimithias Atliki Galata
Anthoupoli Paliometoxo Palaichori Morfou Kakopetria
Dali Kokkinotrimithia Palaichori Oreinis Kalopanagiwtis
Pera Chorio-Nisou Akaki Askas Moutoulas
Agia Barbara Sia Fterikoudi Pedoulas
Alampra Mathiatis Platanistasa Gerakies
Lympia Lythrodontas Alwna Milikouri
Margi Alithinou Alampra
Kotsiatis Libadia Pitsillias
Analiontas Polistipos
Kataliontas Lagoudera
Agios Sozomenos Saranti
Potamia Agia Marina
Ksiliatou
Kapedes Ksiliatos
Kampia Agios Gewrgios
Kaukalou
Politico Agia Eirini
Fikardou Kannavia
Arediou Spilia
Agios loannis Vizakia
Malountas
Malounta Nikitari
Klirou Panw Koutrafas
Kalo Chorio Katw Koutrafas
Oreinis
Menoiko Skouriotissa
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Agios Epifaneios

Katidata

Oreinis
Menoiko Linou
Agioi lliofotes Flasou
Kato Moni Agios Epifaneios
Soleas
Orounta Korakou
Peristerona Eurixou
Potami Tembria
Kaliana Agios Theodoros
Soleas
Sina Oros Platani
Limassol
Limassol Lemythou Agios Mamas Mandria
Municipality
Mesa geitoneia Prodromos Kapileio Katw Platres
Agios Athanasios Paliomilos Gerovasa Panw Platres
Germasogeia Treis Elies Dwra Pera Pedi
Katw Polemidia Pentakwmo Malia Maniatis
Panw Polemidia Armenochori Apesia Pelendri
Ipsonas Foinikaria Korfi Kyperounta
Moutagiagka Fasoula Limnatis Agros
Agios Tichonas Polydeia Panw Kivides Panw Amiantos
Pareklissia Alassa Katw Kivides Katw Amiantos
Monagrouli Souni-Zakakia Sotira Kouka
Moni Kantou Agios Amvrosios Trimiklini
Pirgos Episkopi Paramali Silikou
Erimi Pachna Agios Gewrgios
Kolossi Prastio Avdimou
Pissouri Avdimou
Asgata Anwgira
Akrounta Agios Thomas
Mathikoloni Plataniskia
Spitali Alektora
Paramitha Basa Kellakiou
Eftagwneia Sanido
Sikopetra Akapnou
Arakapas Klonari
Kalo Chorio Kellaki
Dierwna Prastio Kellakiou
Agios Theodoros Vikla
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Agios loannis Lania
Agios Pavlos Loros
Agios Constantinos Monagri
Zwopigi Potamiou
Louvaras Kissousa
Gerasa Bouni
Apsiou Lofou
Chandria Agios Therapon
Agridia Arsos
Dimes Basa Koilaniou
Patamitissa Omodos
Katw Milos Koilani
Larnaka
Larnaka Avdelerro Klavdia
Municipality
Aradippou Kelia Alethriko
Livadeia Boroklini Agglisides
Dromolaxia Ksilofagou Aplania
Meneou Kiti Menogeia
Oroklini Tersefanou Kofinou
Pila Kivisili Skarinou
Part of Kalo Chorio Mazotos Xoirokitia
Anafotida Tochni
Alaminos Kalavassos
Agios Theodoros Mari
Maroni Lelikipos
Psematismenos Odou
Zigi Melini
Troulloi Agioi Vavatsinias
Koxi Vavatsinia
Agia Anna Ora
Psevdas Lageia
Mosfiloti Vavla
Pirgoi Katw Dris
Kornos Parsata
Paphos
Paphos municipality Kouklia Steni Agia Marina
Kelokedarwn
Geroskipou Anarita Agios Isidoros Pentalia
Konia Mandria Persterona Galataria
Agia Marinouda Part of Timi Pelathousa Koilinia
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Koloni Armou Kinousa Bretsia
Axeleia Marathouna Neo Chorio Falia
Chloraka Tsada Agios Nikolaos Pitargou
Lema Akoursos Agios loannis Lemona
Empa Argaka Arminou Kourdaka
Tremithousa Gialia Mesana Choulou
Mesa Chorio Agia Marina Flousa Kelokedarwn Drimou
Mesogi Nea Dimmata Pratori Thrinia
Tala Pwmos Salamiou Lasa
Kissonerga Foinikas Kedares Milia
Part of Timis Nata Kelokedara Psathi
Agia Barbara Choletria Kidasi Psiti
Marathounta Amargeti Traxipedoula Anadiou
Koili Eledio Stavrokonnou Kritou Marottou
Pegeia Municipality Aksilou Agios Georgios Agios
Dimitrianos
Episkopi Prastio Paphou Kannaviou
Kallepeia Mousere Astrogia
Letympou Maronas Mamountali
Stroumpi Ammonia Lapithoi
Polemi Fasoula Lisos
Kathikas Panw Archimandrita Meladeia
Theletra Souskiou Malandra
Giolou Nikokleia Zacharia
Kios Flousa Sarama
Tremithousa Miliou Loukrounou
Evretou Panw Akroudaleia Kritou Tera
Simou Katw Akroudaleia Tera
Choli Skoulli Goudi
Karamoulides Chrisochou Panw Arodes
Katw Arodes Fasli Panw Panagia
Ineia Andrilikou Statos-Agios
Fotios
Drouseia
Ammochostos
Only rural.
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Appendix Table 2: Positive and negative questions of PSS-14 questionnaire.

Negative questions

In the last month, how often have you felt anxious for something that happened
unexpectedly?

In the last month, how often have you felt unable to control the important things in your
life?

In the last month, how often have you felt nervous or stressed?

In the last month, how often have you found that you could not cope with all the things
that you had to?

In the last month, how often have you been angered because of things that happened
were outside of your control?

In the last month, how often have you found yourself thinking about things that you have
to accomplish?

In the last month, how often have you felt difficulties were piling up so high that you
could not overcome them?

Positive questions

In the last month, how often have you dealt successfully with day to day problems and
annoyances?

In the last month, how often have you that you were effectively coping with important
changes that were occurring in your life?

In the last month, how often have you felt confident about your ability to handle your
personal problems?

In the last month, how often have you that things were going your way?

In the last month, how often have you been able to control imitations in your life?

In the last month, how often have you felt that you were on top of things?

In the last month, how often have you been able to control the way you spend your time?
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Appendix Table 3: Hospitals and health centers in Cyprus in the five controlled

geographical areas of Cyprus.

Hospitals Geographical area
Public hospitals
Hospitals Nicosia Limassol Larnaka Paphos Ammochostos
General hospital General General General General
of Nicosia hospital of | hospital of | hospital of hospital of
Limassol Larnaka Paphos Ammochostos
Hospital of Hospital of Hospital of
Archbishop Kyperounta Polis
Makarios 111 Chrysochous
Health centers Akaki Agros Athienou Drousia
Dali Avdimou Kofinou Panagia
Evrichou Laneia Lefkara Pirgos
Tillirias
Kampos Omodos Ormideia Salamiou
Klirou Platres Tersefano Fiti
u
Palaichori
Pedoulas
Private hospitals | Polyclinic Agiou Limassol Simos lasis private | Napa Olympic
Maria & loannis Clinic Kyriakidis hospital Private
Surgery Hospital
Clinic
Ophthalmology Pantheon Eugenios | Evangelismo | Leto Private
Clinic of Nicosia | Ophthalmolo Clinic s Hospital Hospital
gical Center
Cyprus Institute | Ophthalmolo Timios Polyclinic Polyclinic
of Neurology and gy Clinic Stavros Blue Cross Santa Marina
Genetics Elias N. Elias Clinic Ltd
American Agioi Timios Royal
Medical Center Anargyroi Stavros Artemis
Clinic Hospital Clinic Ltd
Evangelistria Marios Agios City Medical
Medical Center Liasidis Raphael Center
Clinic - The Private
Life-Giving Hospital
Source
Apollonio Private | Chrystovalan G. Kinyra Clinic
Hospital tou Clinic Leontiadis
Ltd Clinic -
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Agios

Georgios
LTD
Mother & Child Asklipios
Medical Center Medical
Center
Hippocrates Polyclinic
Private Hospital Health
Aretaio Hospital | Curie Clinic
"Arodafnousa” Private
Palliative Care Hospital of
Nursing Center | the Apostles
Peter and
Paul
European Clinic Economou
Medical
Center
Bank of Cyprus Galinos
Oncology Center Medical
Center

Clinical Ledra
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Appendix Table 4: Terms of the number of hospitals, health centers, physicians’

offices and practicing physicians in in the five controlled geographical areas of Cyprus.

Geographical Standardized Mean Public Rural Private Doctors
area prevalence of | number | hospitals | hospitals & | hospitals & (General
multimorbidity of Health Clinics Healthcare
diseases centers System of
Cyprus)
Nicosia 0.2772 1.1 2 7 12 1282
Limassol 0.2493 1.2 2 5 12 809
Larnaka 0.3046 0.82 1 5 6 434
Paphos 0.3245 0.82 2 6 6 341
Ammochostos 0.3532 1.2 1 0 3 173
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Appendix Table 5: Calculation of age and sex standardized prevalence of multilevel (2,

3,4,5).
Categories Multimorbidity Study Rate Population
individuals population of Cyprus

2 morbidities

18-24 years old women 6 93 0.06 43036
18-24 years old men 1 74 0.01 45364
25-44 years old women 29 306 0.09 140612
25-44 years old men 18 218 0.08 124926
45-64 years old women 25 182 0.14 105760
45-64 years old men 19 132 0.14 100404
65+ years old women 11 61 0.18 60078
65+ years old men 20 73 0.27 51689
3 morbidities

18-24 years old women 2 93 0.02 43036
18-24 years old men 0 74 0 45364
25-44 years old women 15 306 0.05 140612
25-44 years old men 3 218 0.01 124926
45-64 years old women 22 182 0.12 105760
45-64 years old men 8 132 0.06 100404
65+ years old women 9 61 0.15 60078
65+ years old men 11 73 0.15 51689
4 morbidities

18-24 years old women 4 93 0.04 43036
18-24 years old men 0 74 0 45364
25-44 years old women 14 306 0.05 140612
25-44 years old men 1 218 1/218 124926
45-64 years old women 11 182 0.06 105760
45-64 years old men 4 132 0.03 100404
65+ years old women 12 61 0.20 60078
65+ years old men 7 73 0.10 51689
5 morbidities

18-24 years old women 0 93 0 43036
18-24 years old men 0 74 0 45364
25-44 years old women 2 306 2/306 140612
25-44 years old men 0 218 0 124926
45-64 years old women 5 182 0.03 105760
45-64 years old men 5 132 0.04 100404
65+ years old women 7 61 0.11 60078
65+ years old men 6 73 0.08 51689
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Age and sex standardized prevalence (2 morbidities) =

0.06x 43036+ 0.01x 45364+ 0.09x140612 + 0.08x124926 + 0.14 x105760+ 0.14x100404 + 0.18 x 60078+ 0.27 x 51689
43036 + 45364 + 140612 + 124926 +105760+ 100404 + 60078+ 51689

=0.118=11.8%

7931799
671869

Age and sex standardized prevalence (3 morbidities) =

0.02x 43036+ 0x 45364+ 0.05x140612+ 0.01x124926 + 0.12x 105760+ 0.06 100404 + 0.15x 60078+ 0.15x 51689
43036 + 45364 +140612 + 124926 + 105760+ 100404 + 60078+ 51689

=0.066 =6.6%

_ 4462107
671869

Age and sex standardized prevalence (4 morbidities) =

0.04x 43036+ 0x 45364+ 0.05x140612 + 2i18 x124926+ 0.06x105760+ 0.03x100404 + 0.20x 60078+ 0.10x 51689
43036+ 45364 +140612 + 124926 + 105760 + 100404 + 60078 + 51689
=0.053=5.3%

358673
671869

Age and sex standardized prevalence (5 morbidities) =

0x43036+0x 45364 + % x140612+ 0x124926 + 0.03x105760+ 0.04x100404 + 0.11x 60078+ 0.08 x 51689

43036 + 45364 + 140612 +124926 +105760+100404 + 60078+ 51689

_ 1885169 0.0003=0.03%

671869
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Appendix Table 6: The combinations of human systems’ diseases among people with

multimorbidity.

Combinations of human systems Frequency in multimorbidity
individuals (N=293)
Circulatory - Endocrine 74
Circulatory - Digestive /Excretory 59
Circulatory - Nervous 57
Digestive /Excretory - Endocrine 48
Endocrine - Nervous 39
Circulatory - Respiratory 36
Digestive /Excretory - Respiratory 33
Digestive /Excretory - Nervous 30
Nervous - Respiratory 30
Endocrine - Respiratory 25
Circulatory - Reproductive 22
Circulatory - Skeletal/Muscular 18
Digestive /Excretory - Skeletal/Muscular 17
Endocrine - Skeletal/Muscular 16
Nervous - Skeletal/Muscular 15
Nervous - Reproductive 12
Circulatory - Immune 12
Endocrine - Immune 12
Digestive /Excretory - Immune 11
Immune - Nervous 10
Nervous - Renal/Urinary 9
Circulatory - Renal/Urinary 9
Endocrine - Renal/Urinary 8
Endocrine - Reproductive 8
Immune - Respiratory 7
Respiratory - Skeletal/Muscular 7
Digestive /Excretory - Renal/Urinary 6
Digestive /Excretory - Reproductive 6
Immune - Reproductive 5
Renal/Urinary - Respiratory 5
Renal/Urinary - Skeletal/Muscular 4
Reproductive - Respiratory 4
Renal/Urinary - Reproductive 3
Immune - Skeletal/Muscular 3
Immune - Renal/Urinary 2
Reproductive - Skeletal/Muscular 2
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Questionnaire used in the analysis
ANAIITYEH YIIOAOMHZX I'lA EIIIAHMIOAOI'IKH EPEYNA

Agixktng [MoArhaming Noonpotntag Tov IIan0vopod g Korpov
Aebvég Ivatitovto yuo v [eptPariovtikn kot Anpocio Yyeio

Teyvoloywo Tavemotypuio Kompov

O ot6Y0¢ ™C TapoVoaG HEAETNG Eival VO KOADYEL TO KEVO OV LIAPYEL CYETIKE e TNV
[ToAroamAn Noonpdmra(o apBpds tov xpoviov tadncewv oe £va dtopo) otnv Kompo
KkaBmg ko va diepevvnoet ) oyéon peta&y [olhaming Noonpdtntog kot Mecoyetokng
Awrpoong kot [Totdtntog 'Yvov. Avth ) oTtyun, 0gv DIEPYOLV GYETIKEG TANPOPOPIES
v o TpoPAnpa g [oAlaming Noonpdmrag otnv Kompo kot cuvenmg ovte yio tnv

ox€om G Ke ThavoLg TAPAYOVTES KIVOLVOU.

H amotonwon g [MoAlonAng Noonpodttog oe éva dedopévo mAnbocud €xet mordd
onuavtikd oeéAn otov topéa g Anuociag Yyeiog aeov pmopel va fondnoet oty
ETOOGIO GTPATNYIKOV TPOANYNG, dtdyvmong, Bepanciog kKo mpdyvoonc. H katdAinin
dwyeipton TV xpoviov Tabncemv anotelel factkr] TPOKANOT Y10 TO GLGTIHLATO VYELOG

TOYKOG MG,

"Eykpion Aeaymyng Emionuoloykng Epgvvag

and E6vucm Emirpomn BionOumg Kdmpov
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ANAIITYZEH YIIOAOMHX I'TA EHIAHMIOAOTI'IKH EPEYNA

I tov Agiktn [Horhaming Noonpotntag Tov IIin0vepod g Kompov

Epotnuotoiroyio

Ov atavtiosig mov 0o ddcete O KpaTnOoOV avavoneg

Kol 0a ypnoypomon0oiv, 0nmg cag £xel eEnynodei, povo Yo T0Vg CKOTOVS TNS

4

EpELVvacC.

NPOXQINIKEX IAHPO®OPIEX
1) Hlxio
2) Bdapog (kihd):
3) Yyog (uétpa):

4) dvIo:
a. Avtpog
b. Tuvaika

5) Owoyevelakn Katdotaon:
a. Ayapog/m
b. Appofoviacuévoc/n
c. Ioavtpepévog/n
d. Xe dubdotaon
e. Awdlevypévogm
f. Xnpoc/a
6) 'Eyeig moudid;
a. Nou IIpocodiopicte apOuo:
b. Ox
7) X mola emapyio KOTOIKEIC;
a. Asvkooio
b. Aguecd

C. Adpvaxa

o

[Tapo
e. Appdymorto



8)

9) Ilowo givar To VYNAOTEPO EMIMESO EKTAIOEVOTG TOV EYELG OMOKANPDOEL PEYPL

10)

11)

f.  AX\o0. ITov;
Y TL TEPLOYN SLOUEVELS;
a. Aot

b. Aypotikn

TOPO;
a. Anpotiko

b. T'vuvacio

C. Avxkeo/ Teyvikn Zyoin
d. KoA\éylo
e. AEIK

f. Tavemotuo/MeTamTuyloKo

0. Awoaktopkd

[Tow elvan n Tapovoa pyacIOKY] GOV KOTAGTOON;
a. Idotkdg vrdAAniog

b. Aypomg

C. Anuoctog YmdAAniog

d. doitntig

e. Avepyog

f. Zvvta&lovyog

0. EAievBepog Emayyeipatiog

h. Nowokvpd

i. Alho:

To pnviaio cov g166dNHa givat (evpd):

a. Aev &o e166dnua

b. Awydrtepo amd 500
c. 501-1000

d. 1001-1500

e. 1501-2000

f. Tepioootepo and 2001
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IATPIKO IXTOPIKO

12)’Eyeig dwayvmortei moté and FIATPO pe kdmoto oo Tig Topakdtem xpoOvieg
nodnoelg; Le Kabe mepintwon, eMAEETE TO TETPAYMVO TOL OVTITPOCHOTEVEL TN

ypéVIo TABNON TTOL £YETE dAYVMOOTEL.

XPONIEX ITAOHXEIX NAI OXI

Y1 aptnplokn mieon

XoAnotepOan

Koapdiokn avemdpreto

Ztepoviaio vocog

KoAmkn pappapoyn

XmOdyym

Awfrtng Tomov 1

Awpng Tomov 11

Awtoapayéc tov Bupoedn (vepBupeoetdiordc, vrobvpeoedopog, 6Cot)

Xpovio nrotitidon

Kvpwon tov fimatog

Dreypovaddng vocog tov evtépov/ Xpdvia evtepitioa/EAK0S KOMTIONG

2HvOpopo eVEPEBIGTOL EVTEPOL

Noéocog tov Kpov

[aotpoolsopaykny TaAvdpdunon

Avopio

HIV/AIDS 1 dAha appodicta voorjuoto

Pevpatogidng ApBpitida

AvKog

Avol/ AAtoayopep

YxApovon Kotd mAdkog

[Téaprivoov

Eninyia

Xpovia Bpoyyitida

AcOua

Xpovia amo@paKTIKT TVEVILOVOTTAOELDL

Xpdvia typopitida

Xpoévia mdOnon ot veppd

ToeloTa N Younin 6poon

Madkopo/Katoppdkng

Kogpmon 1 coPapn andAeio akor|g

Yotk dvciettovpyia

2OVOPOLO TOAVKLGTIKMOV 0OONKOV

KotdOiyn

Avope&io/BovApio

Zyloppévia/ Autodikn| dratapaym
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Koapxivog g Ovpoddyov Kvotng

Koapkivoc tov Maoton

Kapxivog tov TpdymAiov tmg Mntpog

Koapxkivog tov Iayéoc Evtépov

Agvyoupio

Koapxkivog tov Ilvedpova

Meldvopo

Koapxivog tov Qonkav

Koapkivoc tov IIpoctdt

AAlog kapxivoc. [Ipoodiopiore:

AM méOnon. Ilpocdiopiote:

Edv cicart ANTPAX npoywpd otnv gpotnon 17

13) Eiote €yxvog;
a. Nat
b. On

14) e 1 nhkia oag Npbe n TpdTN ERpnvos pvon (tepiodog);

15) "Eyxete mapet avTicOAANTTIKG Xamio. Kot ) didpkeia TG (ong 6og;

a. Not ['a moéca ypovia;

b.

O

16) Xe 1 nlikia oag fpbe n epunvomavon;

a.
b.

C.
d.
e.
f.

Agv pov €yet €pbet axdpa
Muwpotepn amo 40 ypovav
40-45

46-50

51-55

56-60

Meyorvtepn and 60 ypovov
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AIATPO®IKEX XYNHOEIEX

17) Enueimoe 1660 cuyva Katavalmoeg o topakdto tpoeyie tov TEAEYTAIO

MHNA.

Mpoacoxn, Ba MPEMEL va amavTHoeLg £xovTag we uepida avadopdg thy moodTNTa ou avaypadetal oTiG mTapeVOETELS.

(SUVTOMEUTELG: ¢ = DOPEC, YP. = YPOUUAPLA, TUX. = TELAXLO, @A. = PALtlave Toaylol = 240 ml)

A OLKTOKO LKA

Noté/
Inavia

1-3 ¢/
pAva

1-2 ¢/
epbop.

3-6 ¢/
epéop.

1¢/
nuépa

22¢/
nuépa

raha/ yraouptl mAnpeg (1 motipy/ 1 keoebakL)

F'&Aa/ ytaoUptL xapnAo os Autapd (1 otipy/ 1 keoebaki)

Tupt kitpwvo, Tupt og kpépa (30 yp)

Tupt dpéta, avBotupo (30 yp)

Tupt arayxo A xaunAo os Autapa (light, kotatl) (30 yp)

Xohouut (30 yp)

AnuntpLlakd & 6ompLa KA

Noté/
Indavia

1-3 ¢/
pAva

1-2 ¢/
eBédop.

3-6 ¢/
eBédop.

1¢/
nuépa

>2¢/
nuépa

Auyo (BpaoTto, tnyavito, opeAéta) (1 tuy)

Wwpt dompo (1 péta 30yp 1 d€ta tooT), dpuyavid (2 Tuy)

Wwpt oAkng aAéoewg (1 déta 30yp N péta toot), ppuyavia (2
THY)

KouloUpt Oeg/kng, mita (couPAGKL), Pwudkia urépykep (1 Tuy)

Kptroivia (2 Aerttd), ma€iuadia (1 pétplo), kouAolpla (2 péTpla)

AnuNTPLOKA Tpwvoy (% o), urdpeg Snuntplakwy (1 tuy)

PUOTL Aeuko (1 dA)

PUTL kaoTavo (1 OA)

Makapovia, kptBapdkt, xuAoriteg, AAa Lupaptkd (1 GA)

ZupapLkd oAk aléoewg (1 dA)

Matdteg Bpaotég, bolpvou, moupég (1 petpla/ % dA)

Matdteg tyavitég (¥ pepidba eotiatopiov)

Oonpla (.. dakég, daocola, pepibia) (1 miaro)

Sravakopulo/ Aaxavopulo (1 mudro), yepotd (2 pétpia)

Makapovia tou $oUpPVoU, LOUCAKAC, TIOUMOUTOGKLAL
(1 pepida = 150 yp)

Apakdg, $acoldKLa, UIMAKLES, ayKVApeGg (1 midTo)

Kpeatwa

Noté/
Inavia

1-3 ¢/
pAva

1-2 ¢/
eBoédop.

3-6 ¢/
eBédop.

1¢/
nUEpaL

22¢/
nuépa

Mooyapt (urpLloAa, koppadtt) (150 yp)

Mrudtékt (2 Tuy), kebteddkia (4 Tuy), KLLAS (1 koutdAa)

Yedralieg (2 tuy)

Kotomoulo/ yohomouAa (6Aa ta €i6n) (150 yp)

Xolpwvo (UmplldAa, koppadtt, couBAdakt) (150 yp)

Apvi, katoikt, kuvryy, maidakia (150 yp)

AMNavTika (1 déta)

82




Aoukavika (1 pétplo), Maotouppdg (1 pétplo) unétkov (2 dpéteg)

AN\VTIKG/ KpeaTtookevdoupata daroya ) light (ornwg mapandavw)

Wapla

Noté/
Inavia

1-3 ¢/
piva

1-2 ¢/
epéop.

3-6 ¢/
epéop.

1¢/
nUEpaL

22 ¢/
nuépa

WapLa pkpa (150 yp)

WapLa peydia (150 yp)

OaAaoowva (xtamodt, kaAapapt, yapidec) (150 yp)

Naxavikd & Opouta

Noté/
Indavia

1-3 ¢/
pAva

1-2 ¢/
eBédop.

3-6 ¢/
eBdop.

1¢/
nuépa

22 ¢/
nuépa

Toudta, ayyoUpt, Kapoto, Tirepld (1 oA, wuad)

MapoUAL, Adxavo, ortavakt, poka (1 ¢A. wud)

MrpokoAo, kouvouTtidt, koAokuBakia, (¥ . Bpaotd)

Xoprta, mpdco, omavakt, oEAwvo (% GA. Bpaotd)

MoptokaAL (1 pétplo)

MnAo, axAadt (1 pétplo)

AN\a xelpepva dppouta (1 oAdkAnpo f % o)

Mrmavava (1 pétpia)

AN\ kadokalpva ppolta (1 oAokAnpo 1 % ¢A)

Xupog dpoutwy (1 motnpL)

Anoénpapéva ppouta (% PA.)

=npot kapmoi, orndpot (1 pArtlavakl kade)

Miteg omTKEG (.. TUpoTLTA, otavakomita) (1 KoppdTt)

Miteg étoLpeg (1 KoppaTL)

Toort, cavtouttg (1 oAdkAnpo)

TAUK&

MNoté/
Indvia

1-3 ¢/
uiva

1-2 ¢/
eBédop.

3-6 &/
eBdop.

16/
nuépa

224/
nuépa

Muka taov (1 Tuy)

I\UKA& KoUuTaALOU, KOUrooTa, {eA€ (1 pepida)

Maoteg, tapta (1 Ty)

Kpouvaoav (1), ykodppeteg (1 pétpla), kék (1 péta), pmokdta (3-4)

Jokohdta (6Aa ta €16n) (1 pétpra ~ 60 yp)

Maywto, LAK O€LK, KpEpa, puldyalo (1 Tuy)

Matatakia, yopldakia, om kopv (1 oakouAdkt ~70 yp)

MéAL, papuelada, Laxopn (m.x. o Ywui, kadé) (1 kout. yAukou)

MNotd & adePrpata

Kpaoti (1 mothpL =125 ml)

Mnbpa (1 motrpt = 240 ml)

Ao €i60G aAkoOA (1 motd)

Avapuktika (1 kouti ~ 330 ml)

Avauktika light (1 kouti ~ 330 ml)

Kadég (1 dA. r motnpL)

Tody, aMa adepipata (1 ¢A)
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Addopa Note/ 1-3 ¢/ 1-2 ¢/ 3-6 ¢/ 14/ 22¢/
Inavia uAva epbop. epéop. nuépa nuépa
EALEG (10 pikpég/ 5 peydheg)
Maylovela, owg (1 kout. coumag)
MaytovéZa/ owg Adut (1 kouT. coumag)
Noté/ 1-3 ¢/ 1-2 ¢/ 3-6 ¢/ 1¢/ >2 ¢/
Indavia MAvVa epSop. epéop. nuépa nuépa
MNoéoec popég xpnotponoleic ehatdhado (omoudrmote);
MNoéoeg popég xpnotponoleic ormopéhalo (omoudnmnote);
MNoéoec popég xpnotponoleic papyapivn (omoudnmorte);
MNoéoeg popég xpnotponoleic foutupo (omoudnmote);
M600 TpwE Ao To 0pato ALIOG KAl TNV ETO OTO KPEQC; o\o TLEPLOCOTEPO HEPOG kaBoAou
M600 cuxva mapayyEAVELG Ao £€w ) TPWG EKTOC OTILTLOU;
Moo cuxVA KOTAVOAWVELG TIPWLVO; -
MNéoa yebpuata £XELG CUVOALKA TNV NUEPA pall LE TO OVaK; 1-3 4-5 >6
Méoa and autd sivat kKupiwg yevupata (mpwivo, uea/vo, Bp/vo); 1 2 3
Katavoahwvelg BloAoyikd mpoidvta r mpoiovra ooyLog; Nat : Oxu

18) IMaipvete CLUTANPOUOTA SLUTPOPTS;
a. Buopivec.
I. Now
ii. Oqp
b. TIpoteivec.
i. Nau
ii. Oqp
c. Kpeartivn.
i. No.
ii. Ox
d. Alro. IIpocdiopiote:
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ITOIOTHTA YIINOY

19) Tov tedevtaio uiva, Tt dpo THyaveg cuvRO®S Yo VITVO To PPEidv;
20) Tov televtaio punva, Toon ®pa (toca Aentd) Tepvovoe VB C Kabs Bpddv
puEYPL va o€ TapeEL 0 HTTVOGS;
21) Tov televTaio pnva, T Gpa GNKOVOGOLY GLVNOME TO TPOI;
22) Tov televtaio punva, T0oeg MPEG Kol nkes mpaypnaTikd kabe viyto (O dpeg
aVTEG UTOPETL vaL S1apEPOVY OTd TIG MPEC TOL NGOV EamAmuévos/m);
23) Tov 1elevTaio punva, 1060 cLYVE SLOKOAEVTNKES Vo KON Oeic T viyto emeldn:
a. Xpetdommkav mdve amd 30 AenTd Yo va 6€ TpEL 0 VTVOC.
I. IToté tov televtaio uRva
ii.  Awyodtepo amd 1 popd v efdouddo
iii. 1-2 popég v gPfdopddo
IV. 31 neplocdtepec Popéc TV efdopdda.
b. Evmvovoeg péoa ot viyto 1 ToAD vopic.
i. IToté tov tedevtaio punva
ii.  Awyodtepo amd 1 popd v gfdopddo
iii. 1-2 popég v efdoudda
IV. 31 neplocdtepec popéc TV efdopdda
c. 'Empene vo onkmBeig amd to kpePdtt yio vo Tog 6TV TOLVOALTA.
i. IToté tov tehevtaio pnva
ii. Avyotepo amo 1 gopd v efdonado
iii. 1-2 popég v efdoudda
iv. 3 M mepiocdtepeg popig T efdopdda
d. Eiyeg dvokorieg otnv avamvon.
i. IToté tov tehevtaio pnva
ii. Avyotepo amo 1 gopd v efdoudado
iii. 1-2 popég v efdoudda
IV. 31 meplocidtepec popég TV efdopdda
e. 'EPnyeg M poyxdiileg duvartd.
i. IToté tov televtaio upva
ii. Awyotepo amo 1 gopd v efdopdado

ii. 1-2 popég v efdoudda
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IV. 31 meplocdtepec popég TV efdopdda
f. Kpdoveg modo.
i. IToté tov televtoio upva
ii. Avyotepo amo 1 gopd v efdoudado
iii. 1-2 popég v efdoudda
IV. 31 meplocdtepec eopéc TV efdopdda
0. ZeotavOGouV ToAD.
i. IToté tov televtoio upva
il. Avyotepo amo 1 gopd v efdopdado
iii. 1-2 popég v efdoudda
iV. 3 M mepiocdtepeg popég T efdopdda
h. "EPAeneg doynpa dvepa.
I. IToté tov televtaio upva
ii. Avyotepo amo 1 gopd v efdopdado
iii. 1-2 popég v gPfdopddo
iV. 3 M mepiocotepeg popég T efdopdda
I. Tlovovoec.
I. IToté tov televtaio uva
ii.  Awyodtepo amd 1 popd v efdopddo
iii. 1-2 popéc v efdopdda
IV. 31 meplocdtepec Popic TNV efdopdda.
J.  Zvuvérpeye dAlog Adyog/Loyot, TTapakaiovue mepiypaye. (Av oyt
TPOYWPNOTE GTNV £pATNON 25):
24) T1660 Gvyva SLOKOAELTNKES VO, KON OEig TN VYT ToV TEAevTaio pva e€attiog
aVTOV TOV AOYOL / AdY®V;
a. Iloté tov tedevtaio unva
b. Awydtepo amd 1 gopd v efdonado
C. 1-2 popég v gfdopdoa
d. 31 meplocoTepeg Popég T Rdouddn
25) Tov televtaio punva, 1060 cLYVE THPES Phpuaka yio va o fondnocovy vo
Koun0eic t viyta (gite pe cvvrayn yTpov gite yopic;
a. IToid koin
b. Apxetd koin

86



C. Apxketd xoxn
d. TToAv kokn
26) Tov televtaio unva, TO60 cLYVE THPES Phpuaka Yo va o€ fondnocovy vo
Koun0eic t viyta (gite pe cuvtayn ylrpov gite ympig;
I. IToté tov televtaio upva
il. Avyotepo amo 1 gopd v efdopdado
iii. 1-2 popég v efdoudda
IV. 31 nepliocdtepec PopiG TNV efdopdda
27) Tov televtaio pnva, T060 cLYVE SVCKOAEDTNKES Vo peivelg Evmviog/a evd
001 YOVGEG, £ETPWYEG 1] CLUUETEIXES GE KOWMVIKEG OPOGTNPLOTNTEG;
i. IToté tov tedevtaio pnva
ii.  Awyodtepo amd 1 popd v efdopddo
iii. 1-2 popég v efdoudda
IV. 31 nepiocdtepec eopic v efdopada
28) Tov televtaio unva, 1060 SVGKOAO GOG NTaV Vo EXETE OpKeT OpeEn Kot
EVEPYELN TPOKELEVOL VO OVTOTOKPLOEITE GTIG KAOMUEPIVES GOG VITOYPEDMCELS;
a. KaBoriov dvckoro
b. Aiyo dvokoro
C. Apxetd 60oKOAO

d. TIdpa mord dvoKoro
KAIINIXMA KAI ®YXIKH APAXTHPIOTHTA

29) Kdmvioeg moté GuoTHOTIKG,
a. Nat
b. Oy
30) Xe mora nAkio EKivoEeg TO KATVIOUAL,
31) Todpa kKamvilelg cLOTNUATIKG,
a. Nou
b. Oy
32) Av Oy, OG0 KapO £XELS OIOKOWEL TO KOTVIGLLO,;
33) AbAgicar / yopvaleoar,
a. Nou

b. Oy (ITpoydpa oty epd>TNnon 36)



34) Me oo aOAno. / UGIKY dpUGTNPLOTNTO AGYOAEIGOL KVPIWG;
a. ITloddocpaipo

=

[Tetdoopaipa (BoAeT)
KoiaBocpapa (Mraoker)

o o

Kolopupnon

[ToAepucég Téyveg

INpvaotipilo / Opyava

21iBog (Ayovioua: )

o «Q —Hh o

Tpoyaonv (jogging)
[Todnracio

i. Ilooeg mpeg v efdoudda;

1. Avyotepo and 1 dpa

2. 1-3 dpseg

3. 3-6opsg

4. 6-9 opeg

5. Ilepiocdtepo and 9 dpeg

35)  Aoyoleicon Kot pe Kamoto Ao GOANpa;
a. Noat Mg oo,

b. Oy (Ilpoympa otnv gpdTnomn 36)

i. Tlooeg mpeg v efdoudda;
1. Awdrepo and 1 dpa
2. 1-3 dpsg
3. 3-6 wpeg
4. 6-9 opeg
5. Tlepiocdtepo and 9 dpeg

36) Tov televtaio unva mO6ES MPES TNV MUEPA OPLEPDVELG Y10l TOL TOPUKATO;

ApasTnprotnTa

Qpeg

Xopdg

Heprdtnpa (pe ypryopo Pripa)

lewpyucéc N KINVOTPOPIKES £pYACIES, KNTOVPIKY|

B =

Kabiotikn  dpacmmpromra  (thAedpacn, MAEKTPOVIKOG VTOAOYIGTNG, NAEKTPOVIKA
oy violo K.o.)

=

INKOVEIG/KoVPOAAS Baptd avTIKEILEVA 1] KAVEIS OTOLOONTTOTE YEPMOVOKTIKY EPYOCio
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ITOIOTHTA ZQHX

37) Balovtac évo v g v KOLTAKL KGOE OUASAS TAPUKAT®, TOPUKUAODUE
ONUEIDOTE TOEG ONADGELS TEPTYPAPOVY KAAVTEPA TNV KATAGTACT TNG VYELOG
cog XHMEPA.

a. Kwnrikotnroe

Agv &y® Kavéva TPOPANLLO GTO TEPTATI LA u
‘Exo pepikd mpofAnpate 6to mepmdtnpo. u
Eipon kaOnlopévog/n oto kpePdrt d

b. Kwnrikotnro

Agv &y kavéva TpOPANUA e TNV 0VTOEELTNPETNOT OV d
‘Exo pepikd mpofAnpate 6to vo TAEVOLLOL KOt VoL VIUVOLLOL d
Eipot avikavog/m va tAv0d 1 v vivdm d

c. XvvnOwopéveg Apastnprotnteg (m.y. dovieid, uslétn, voikokvplo,

OIKOYEVELAKES OPATTNPIOTHTES 1 OPaTTHPLOTHTES EAEDOEPOD YpOVOD)
Agv €xm kavévo TPOPANLA 0TO Vo EKTEAD TIG cuvnbicpuéveg dpaotnprotntég povld
‘Exo pepikd mpofAnpata 6to va eKTeEA® Tig cuvndiopéveg dpactnplotntég pov U
Eipon avikavog/n va ektedd T1¢ suvnOicpéveg dpactnploTnTEG LoV d

d. Tévoc/Avegopia

Agv £xo kaBolov movo 1 ducpopia
‘Exo pétpro ndvo 1 ducpopia
‘Exo vrepfoid ndvo 1 duspopia

€. Ayyoc/Oiiyn
Agv &y dyyog M OAiyn

‘Exo pétpro dyyog 1 OAiym

Exo vrepBoiikd dyyog 1 OAlyn
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[No va fondncovpe kKGmolov v, TEL TOGO KOAN 1} KOKN
glvor poe katdotaorn vyesiog, Coypoeiocape pio
KMpoko (coav éva Bepudpetpo) méve oty omoia M
KOAOTEPT KATAOTOCT OV WITOPEITE VO POVTOCTEITE
éxet Pobuo 100 ko M yePOTEPT KOTAGTAGN 7OV

umopeite va povtaocteite £xel aduo 0.

BOo 0Elope VO ONUEIDMGETE TAV®O GE OVTAV TNV
KAlpako OG0 KaAn 1 Kok etvol n vyela oag onuepa,
Katd TN yvoun cag. Iapakoaiovpe kdvie 10 oo,

TpofOVTUC MO YpOouU] 6TO GNUEI0 TNE KAMUUKOC

7TOV OLiYVEL TOGO KOAN 1] KOKI] £IVOL 1] KATAGTOGN

e vyeitoc coc SHMEPA.
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38) Ot ep@TGELG TNG KMULOKOS 0VTHG GOC POTAVE Y10 TO GUVOICHNLOTO KOt TIG

okéyelg oog Katd ) odpkela tov TEAEYTAIOY MHNA. X¢ kd0¢

TEPIMTOON, EMAEETE TO TETPAYMVO TOV OVTITPOCORTEVEL TO TOGO GLUYVA

a1oBavOnKaTE | CKEPTNKATE LLE GUYKEKPIUEVO TPOTO.

Hoté 2ye00V
Moté

Mepkég
Dopég

Apketa
ovyva

oAV
ovyva

[1660 cuyvd €xelg Vidoel ovaGTATMOGN
e€autiag KATOL0V YEYOVOTOG TTOL GLUVERT] OVATAVTEYX,

[1660 cuyva €xelg vidoet 0Tt adLVATOVGEG
va eEléyEelg Ta onuavTiKa Tpdypata ot {on cog;

[1660 cuyva Evimoes vepikdg/M Kol GTPECAPIGUEVOT/N;

[16G0 cuyva €xelg aVTILETOTIGEL EMTVYDG TA
TPOPARUATA KOl TIG EVOYANCELS TNG KOONUEPIVOTNTOG;

[1660 cvyvd Evimoeg va avtemeEEpyecal AMOTEAEGUATIKA
OTIG ONUOVTIKES OAAAYEC TOV GuVEPavay otn {®1 Gov;

[1660 cuyva VidcaTe TETEIGLEVOL Y1 TNV KOVOTNTA GOG
VO (EPICTEITE TO TPOCOTIKA GO TPOPANLATA,

[1660 cvyvd évimoeg OTL Ta TPAYLLOTO TYOLVOY LLE TOV

[I66o ocvyvd avokGivyeg OTL dgv  Umopovoeg Vv
avToneEEADELG 0TO GHVOAD TMV VTOYPEDCEMY GOV;

[I6co ovyvéd mnoovv oe Béon va eréylelc Tovg

[16G0 cuyva évimoeg 0Tt glxeg ToV amOAVTO EAEYYO TV

[16c0o cvyvd eopyiotnreg eEatiag kKdmolwv cuuPdvimv
OV OEV GTTOVTAV TOV EAEYYOV GOV;

[1660 cvyvd €xelg macel TOV £0VTO GOV VO GKEPTETAL YO
TPAYLLOTO TTOV TPEMEL VAL PEPELS EIC TEPOC;

[16co cuyva foovv o Béon va eAéyEelg Tov TPOTO TOL
£odgvelg ToV YpOVO GOV;

[16G0 cuyva évimaeg Tl 01 SLGKOAMEC CLGCOPEVOVTAV GE
Té€T010 Pafpd MOTE Vo UV UToPEic Vo TIC EEMEPAGELS;

XAY EYXAPIXTOYME !
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Approval of the study by the CNBC (EEBK EIT 2018.01.123)
O

EGNIKH ENMITPOMNH BIOHOIKHI KYNPOY

\ +
7
W
~
19 loviiouw. 2018

KYTIPIAKH AHMOKPATIA

Ap. ®Pax.: EEBK EIT2018.01.123
22809038/039

Ap. Taa.:
Ap. Da: 22353878

Kuopfle Mapio Kurpuavison

Nikns 7
AyAaviLug
2102 ArvKOCIE
Ayomi kopio Kurpravidov,
Aityon yvoupedotneng yuu Ty apdétecy ue Titio:
«Emnokoopic tne Moklenhic Nooypétnrac ooy yevikd wanbuops tne Kvrpov kat
ocueyETiey e pe v Mesoyewoki Avatpogn ke tyv Howtnre Tov "Yavov”
Avooépopat oty aiton oag nuepopnyvice 17 lovkiov 2018 1 to mo méveo Oéua, Kat
s

£TOVPG Vo 60 TRNPOPOPTISM OTL GIO TN HEAETH TOV TEPIELOPEVOD TOV EYYPUOOY TOV EXETE
KOTuOEGEL TOV GQOPODY THV O TAvVe Epevve, £Xm TV YVAOUN OTL 1} &V A0Tm £pevva oog dey
SPTATEL OTH couipa gppodotiteay e Efvikie Lmrpomg Bronbume Korpov (ECBK) v

e PromOn adwohoynen.
2. Nopapével Tepmépn evfivn s oog 1 delayoyn g épevvag e tpdmo mov v
SMcOucTEL 1| TAPNOT THG ELTUGTEVTIKOTITUS KUL AVOVULINS Tev sbupetexdvioy pe Bhon tov
nept EneZepraciog Aedopévav liposwmkold Xapaxmpa (ITpostacic tov Atdpov) Nopo tov

2001 (N.i38([):’200|) KOA HE TIG EKAGTOTE TPOTOTOLACELS.
T SWMUEPOVOVRE OTL Yl OKOTOUE KOADTEPOL GUVTIOVIGUOD Kl OTOQUYNG
emavédnume epeuvév pe To ido Bépa fiixa vo efétaon TANbuopd pEce G GHVTOUO GYETIKG

a

.
povixé Sueomua. 1 EEBK énuociedet oty 10tooekide g to Bipa g Epuvag, Tov Qupta

xat Tov Vo séitacn TAnfuoud.

4. Katd ) didpkeia EKTOVIONG TG EPEVVEG, O CHVTOVIOTNC / eroTnpovikoe vredluvog
fu evpuepodver v EEBK yia xabe tpomomoinom tov apykd xotatedoipévov eyypioov
(rpwtéKoldo 1) dila epsuvnTiKG £yypogu) xur B vofdriel TIC omMTODREVES EVTLNES

Tpomomotoeic oty Emtpom.

5. Ze mepimtoon Swkomis ™G EPELVAS, O GUVIOVIOTIS/ sm(sm}xOkag vredduvog Bu
eviuepdoel ypuntds v Emitpom xavoviag avagopd km oToug AOTOUG SWKOTHC TG

Epevvag.

vipo Yyeiaq Eykwung, Mwvia Makedoviag kat Nikou Kpavidiin, 10¢ 6pogog, 2411 Aeukwoia

HAextpoviko Taxudpoutio: cnbc@bioethics.gov.cy, lotogehida: www.bioethics.gov.cy
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6. O ocuvvrovietig/ smotnpovikog wrevluvog Ba sevnuepdort v Emcpom ot
nepintoon udvvapniog va ovvexicel mg ovvtovioTig Kat Da vofdhel T oTowyElL EmKotvaviag
TOV AVTIKGTATTATH TOU,

7. Mz 10 AéPAS TG EPSUVITIKAC TPOTACHS, O CUVIOVIOTG / ETUSTHOVIKOG wreniuvog
O svnuepdost syypaeoe ™y Emtporiy Ottt 10 uvad ava@opd £pELVIITIKO TRMTOKOIIO
OLORANPGONKE.

8. Yag suyopaote kade cruTuxio o dielaymyh TG £pEvac cac.

Me ektiunoy.
<. N _X
Kab8. Kovotovrivog N. Pelidc

I1pdedpoc
E6vuanc Emirponiic Blion8ucis Konpov
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