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Abstract
Objective: To examine the adherence to the Mediterranean diet in the adult general
population of Cyprus and assess its relationship with multi-morbidity.
Design: A representative sample of the adult population of Cyprus was selected
in 2018–2019 using stratified sampling. Demographics, Mediterranean diet,
smoking and physical activity, 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, 10th Revision.
Setting: The five government-controlled municipalities of the Republic of Cyprus.
Participants: A total of 1140 Cypriot men and women over 18 years.
Results: The average Mediterranean diet score was 15·5 ± 4·0 with males and
residents of rural regions beingmore adherent to theMediterranean diet compared
with females and residents of urban regions (P < 0·05). Being in the higher tertile
of adherence to the Mediterranean diet was associated with lower odds of
multi-morbidity compared with the lower tertile, and this result was statistically
significant even after adjusting for age, gender, smoking habits and physical
activity (OR= 0·68, 95 % CI 0·46, 0·99).
Conclusions: The study provides evidence of the adherence to the Mediterranean
diet in Cypriot population and its association with multi-morbidity. Adherence to
the Mediterranean diet was associated with lower risk of multi-morbidity. Future
research would attempt to replicate such results that could add solid pieces of
evidence towards meeting some criteria of causality and severity tests; hence,
prevention programmes and practice guidelines in Cyprus and elsewhere should
take into account those beneficial effects.

Keywords
Multimorbidity

Mediterranean diet
Nutrition

Chronic diseases
Epidemiology

Dietary habits can affect an individual’s health throughout
life. A healthy diet is preventive of several diet-related non-
communicable diseases and conditions(1). It has been
reported that a diet which includes a high consumption
of food groups such as fruits and vegetables, whole grains
and fish(2) and a low animal-fat consumption lowers the risk
of obesity and CVD, for example stroke and heart disease,
as well as of CVD risk factors, such as hypertension and
hypercholesterolaemia(3), and of neoplastic diseases(4).

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. It was first presented by Ancel Keys in 1950s, and it
is characterised by a high intake of olive oil, fruit, nuts, veg-
etables 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(5). In Cyprus, there is a lack about the knowledge
of the population’s adherence to the Mediterranean diet.
Its relationship to human health and particularly CVD(6,7),
other metabolic morbidities(3), some types of cancer(8)

and psychological and neurological disorders(9) has also
been examined. However, the level of adherence to the
Mediterranean diet has been reduced over the past couple

Public Health Nutrition: 24(14), 4546–4555 doi:10.1017/S1368980020004267

*Corresponding author: Email kyprianidou.maria.ky@gmail.com
© The Author(s), 2020. Published by Cambridge University Press on behalf of The Nutrition Society

Downloaded from https://www.cambridge.org/core. 28 Sep 2021 at 09:45:28, subject to the Cambridge Core terms of use.

https://orcid.org/0000-0001-8583-153X
https://doi.org/10.1017/S1368980020004267
https://crossmark.crossref.org/dialog?doi=10.1017/S1368980020004267&domain=pdf
https://www.cambridge.org/core


of decades; this transition in dietary patterns is associated
with increased levels in obesity, CVD and diabetes(10).

Multi-morbidity is defined as the co-existence of two
or more chronic conditions(11). The increasing prevalence
of multi-morbidity observed over the last several years
is due primarily to the higher occurrence of chronic
diseases(12), particularly in older people(13). It has been
reported that 18-30 % of adults live with two or more
co-existing conditions(14), with the estimates varying from
10 % to over 90 %(6). Multi-morbidity is very common in
the elderly population, among whom in some cases the
prevalence was found to be >60 %(14). Given that chronic
illnesses are the leading cause of morbidity worldwide
and that the WHO has projected that, by 2030, female
and male life expectancy will increase to 85 and 78 years,
respectively, the prevalence of multi-morbidity and the
number of years lived with chronic diseases is expected
to increase even more.

Co-existent conditions can lead to reduced quality of
life and can put patients at risk through poly-pharmacy.
It can also limit access to therapies and operative inter-
ventions and increase the risk of functional limitations
and complications in treatment delivery(15). Therefore,
identifying factors related to multi-morbidity is quite
important. Several epidemiological and demographic char-
acteristics have been linked with the condition, including
age(15–17), sex(18), BMI(15), education(17), socio-economic
status(15,17,19), quality of life(20), physical activity(15), smoking(21)

and psychological factors(20). Healthy diet may also be
associated with multi-morbidity, and adherence to the
Mediterranean diet could potentially prevent the development
of multi-morbidity.

Knowledge about the adherence to Mediterranean diet
in a specific population and the factors associated with
multi-morbidity in a given population has important impli-
cations for prevention, diagnosis, treatment and prognosis
strategies. To the best of our knowledge, the association
of multi-morbidity with Mediterranean diet has not been
previously examined.

Hence, the aim of this study was to examine the
adherence of the Mediterranean diet and the relationship
between adherence to the Mediterranean diet and multi-
morbidity in the adult general population of Cyprus.

Methods

Study design
This was a cross-sectional study.

Setting
The study population includedmen andwomen of 18 years
old or older who are residents of the five government-
controlled municipalities of the Republic of Cyprus
(i.e. Nicosia, Limassol, Larnaca, Paphos and Ammochostos).

Assuming a precision of 5% with a true prevalence of
multi-morbidity of 30% in the population, the sample
size required for the study was calculated to be 1145.
Participants were recruited in both public areas and in houses
throughout Cyprus, between May 2018 and June 2019,
using convenience sampling, but with an effort to avoid
any selection bias (i.e. enrolment or exclusion of participants
with specific characteristics); Nicosia (43% of the total Cypriot
population), Limassol (27%), Larnaca (15%), Paphos (10%)
and Ammochostos (5 %). Trained researchers approached
people, and after explaining the purpose of the study, they
would point out that their participation is anonymous and
that they could withdraw their participation at any point.
The response rate was 90%, and the final study sample did
not significantly differ from the general population in terms
of region, age and gender (all P-values> 0·05). More details
of the study are presented elsewhere(22).

Participants’ characteristics
Trained researchers collected the information using a
standardised questionnaire which included data on socio-
demographic characteristics (e.g. age, gender, marital
status, education and income), lifestyle habits (e.g. smoking,
diet and physical activity), BMI and a medical history which
was obtained via a face-to-face interview.

Dietary assessment
Dietary assessment was based on a validated semi-
quantitative FFQ(23). Participants’ total daily energy and
macronutrient (i.e. total carbohydrate, total fat, animal-
and plant-based protein) intake was derived through their
responses to the FFQ based on standard food databases.
The validation of the FFQ was based on participants from
Athens, Greece(23), but the questionnaire has been found to
provide an acceptable assessment of long-term dietary
intakes in the general population, in various countries
and regions. Moreover, it is known that the Cypriot popu-
lation has similar characteristics with the Greek population,
including dietary habits, as both Greeks and Cypriots share
common foods, cooking practices and eating behaviours.
The FFQ included specific local food groups, such as
Cyprus local cheese (halloumi) and other local products.
The questionnaire contains extensive information on the
dietary habits of the participants, and it includes the
consumption of eleven food groups which follow
the rationale of the Mediterranean dietary pattern(24):
non-refined cereals, fruits, vegetables, legumes, potatoes,
fish, meat and meat products, poultry, full-fat dairy
products, as well as olive oil and alcohol intake. Adherence
to the Mediterranean diet was evaluated on the basis of the
MedDietScore(24) 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, similar to Panagiotakos et al., when a participant
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reported never/rarely, 1–3 times/month, 1–2 times/week,
3–6 times/week, 1 time/d and more than 2 times/d,
respectively. For the consumption of foods presumed to
be away from this pattern, scores were assigned in the
reverse order.

Medical assessment
The medical history part of the questionnaire included
forty-seven chronic diseases of all human systems.
Diseases were coded according to the International
Classification of Diseases (Appendix I). The researchers
completed that part of the questionnaire via a face-to-face
interview, using the question ‘Have you ever been
diagnosed by a physician with any of the following chronic
diseases? Choose all that apply’. Multi-morbidity was sub-
sequently defined ‘as any combination of chronic disease
with at least one acute or chronic disease or biopsychoso-
cial factor or somatic risk factor’ (25).

Spatial analysis
Using the different districts of Cyprus as a basis, we per-
formed spatial analysis to evaluate the adherence to the
Mediterranean diet in the general population in Cyprus.
The analysis was done using the ArcGIS version 10.4
(ESRI Inc.).

Statistical analysis
Continuous variables (such as age, weight, height and BMI)
are presented as mean ± SD and categorical variables
(such as age group, gender, geographical area, residency,
marital status, educational level, salary category, physical
activity level, smoking, obesity group, adherence to
Mediterranean diet levels) as absolute and relative (%)
frequencies. Associations between normally distributed
variables and the MedDietScore tertiles were evaluated
using the one-way ANOVA method, whereas for non-
normally distributed variables, the non-parametric Kruskal–
Wallis test was used instead. The correlations between
covariates were examined using the Pearson and
Spearman correlations, as appropriate. The Cochran–
Armitage test for trendwas also used in order to assess trends
in categorical variables. Linear regression was applied to
attend effects of several factors on the Mediterranean diet
score. Logistic regression models of multi-morbidity and
adherence to Mediterranean diet were constructed after
adjusting for possible confounders, including age, gender,
smoking and physical activity status. OR and the corre-
sponding 95% CI are reported. Interactions terms were
tested using the Wald test. The fit of the model was assessed
using the Hosmer–Lemeshow goodness of fit test. All statis-
tical tests performed were two-sided with the statistical
significance level set at α= 0·05. Statistical analysis was con-
ducted using STATA 14.0 (Stata Corp.).

Results

Participants’ characteristics
The mean age of the 1140 participants was 41 ± 17 years
(Table 1). It was 40 ± 16 years for 642 women and
42 ± 18 years for 497 men. In addition, 54 % were married,
64 % had completed a higher education and 40 % were
private employees. The overall mean BMI was 25± 5 kg/m2

and specifically 24·9± 4·8 kg/m2 for women and 26·4±
4·0 kg/m2 for men.

Mediterranean diet adherence and spatial
analysis
The median Mediterranean diet score of the participants
was 15 (quartiles, q1= 13, q3= 18)with themaximum score
being 34. The tertiles of adherence to a Mediterranean
diet were estimated, dividing the sample into three approx-
imately equal size subgroups as follows: low adherence
(score< 13), moderate adherence (score 13–17) and high
adherence (score> 17). More females were in the low
adherence tertile (37% v. 27 %) than the high adherence
one compared with males (27 % v. 35%). Similarly, a higher
percentage of rural residents and physically active partici-
pants was in the high adherence tertile compared with the
urban residents and physically inactive participants, respec-
tively (both P< 0·05). Other characteristics, such as age,
geographical area and BMI, were similar among the three
tertiles of adherence to the Mediterranean diet (Table 1).

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 (Fig. 1a) while rates
of moderate adherence were similar in Nicosia and
Limassol (Fig. 1b). It is important to mention that
Ammochostos is primarily a rural area as well as Paphos
in its largest area. The lowest adherence to
Mediterranean diet was seen in the capital of Cyprus,
Nicosia district (Fig. 1a and 1c). Rural areas were char-
acterised by higher adherence to Mediterranean diet.
Specifically, high adherence was 10 % higher in rural areas
than urban areas (38 % v. 28 %), which were characterised
primarily with low and moderate adherence (38 and 34 %,
respectively) (Fig. 1d).

Being divorced/widowed and having completed a
secondary education was negatively associated with the
Mediterranean diet score (P< 0·05). On the other hand,
beingmale, living in Limassol or Paphos, living in rural area
and being physically active was positively associated with
the Mediterranean diet score (P< 0·05) (Table 2).

Associations of Mediterranean diet
and multi-morbidity
The median number of conditions per participant
was 1 (quartiles, q1= 0 and q3= 2) with the maximum
number being 12. Figure 2 illustrates the distribution of

4548 M Kyprianidou et al.

Downloaded from https://www.cambridge.org/core. 28 Sep 2021 at 09:45:28, subject to the Cambridge Core terms of use.

https://www.cambridge.org/core


multi-morbidities by Mediterranean diet adherence.
Among the three levels of Mediterranean diet adherence,
the highest number of multi-morbidities was identified in
the low adherence group, whereas the moderate and high
adherence groups seem to have overall a lower number of
multi-morbidities.

Respondents who were in the high adherence group
had a lower risk of multi-morbidity compared with respon-
dents in the low adherence group (Table 3, unadjusted
OR = 0·64, 95 % CI 0·45, 0·90). More specifically, partici-
pants in the high MedDietScore tertile presented about
32 % lower risk of multi-morbidity, compared with those
in the low MedDietScore tertile. The relation remained sta-
tistically significant even after adjusting for age, gender,
smoking habits and physical activity (Table 3, OR= 0·68,
95 % CI 0·46, 0·99).

Although the interaction term between sex and
Mediterranean diet score was not statistically significant,
historical data suggest 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
multi-morbidity statistical significant only in the group of
females (Table 3, unadjusted OR= 0·57, 95% CI 0·36, 0·90).

Hierarchical multivariable logistic regression models
were used adjusting for social and demographic indicators.
First, we adjusted for age and sex and then added lifestyle
habits including smoking habits and physical activity level
and finally socio-economic and demographic characteris-
tics including educational and marital status, geographical
area and residency (Fig. 3) indicated that the adjusted odds
of multi-morbidity were consistently lower and statistically
significant for respondents in the high adherence group
than the other two groups.

Furthermore, factors including age, sex and educational
status were statistically significant predictors for the pres-
ence of multi-morbidity in an individual. Specifically, males
had lower adjusted odds of multi-morbidity (OR= 0·56;
95 % CI 0·41, 0·78), and the risk was 1·06 times higher
for every 1-year increase in age. We also reported that

Paphos

High adherence to the Mediterranean diet (%)(a) (b)

(c) (d)Low adherence to the Mediterranean diet (%)

Moderate adherence to the Mediterranean diet (%)

Adherence to the Mediterranean diet in urban and rural
areas

Ammochostos

0 20 40

N

N
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Fig. 1 Spatial analysis of Mediterranean diet adherence by region of residence and level of urbanicity. (a) High adherence to the
Mediterranean diet (%). , 39; , 37; , 33; , 26; , Non-government controlled areas. (b) Moderate adherence to
the Mediterranean diet (%). , 39; , 38; , 35; , 34; , 27; , Non-government controlled areas. (c) Low adherence
to the Mediterranean diet (%). , 36; , 34; , 32; , 29; , 28; , Non-government controlled areas. (d) Adherence to
the Mediterranean diet in urban and rural areas (%). , High; , moderate; , low
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people who completed a secondary education had
lower adjusted odds of multi-morbidity (OR= 0·49; 95 %
CI 0·25, 0·96) compared with those who completed only
primary education.

Discussion

This population-based study of the general adult Cypriot
population provided, to the best of our knowledge, the first
evidence of the relationship between adherence to the
Mediterranean diet and multi-morbidity. The results sug-
gest that higher adherence to the Mediterranean diet is
associated with lower odds of multi-morbidity. Adopting
a dietary pattern, which is close to the Mediterranean

diet, is beneficial and would help in reducing the risk of
multi-morbidity. This is an important public healthmessage
and reinforces the evidence available for the positive
impact of a traditional Mediterranean diet.

The 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(10,26) and with an earlier review(27)

for two related Greek-speaking Mediterranean populations,
namely the Greek and Cypriot populations. We observed
differences in the adherence to the Mediterranean diet
between males and females, between the residents of urban
and rural regions, and among marital status categories,
though we did not observe differences among the four age

Table 1 Cypriot population’s adherence to Mediterranean diet

Mediterranean diet score

Overall (n 1123) Low (n 367)
Moderate
(n 413) High (n 343)

Characteristics Median (Q1, Q3) n % n % n % P-value

Mediterranean diet score* 15 13, 18 12 10, 13 16 15, 16 20 18, 21
Age group (years) 0·26
18–24 16 13, 18 45 27·8 65 40·1 52 32·1
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
65þ 16 13, 18 37 27·4 58 43·0 40 29·6

Sex < 0·01
Male 16 13, 19 132 26·8 187 38·0 173 35·2
Female 15 12, 18 235 37·3 226 35·9 169 26·8

Geographical area 0·10
Nicosia 15 12, 18 178 36·4 184 37·6 127 26·0
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 0·01
Urban 15 13, 18 287 33·8 323 38·0 239 28·2
Rural 16 13, 18 79 29·6 87 32·6 101 37·8

Marital status < 0·01
Married 16 13, 18 178 29·2 242 39·7 189 31·0
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 status 0·34
Primary 16 13, 18 18 27·3 25 37·9 23 34·8
Secondary 15 12, 18 122 36·5 121 36·2 91 27·3
Higher 15 13, 18 224 31·3 265 37·0 227 31·7

Salary 0·24
Low 15 13, 18 82 34·9 85 36·2 68 28·9
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

Physically active <0·01
Yes 16 13, 19 155 29·1 192 36·1 185 34·8
No 15 12, 18 210 36·0 217 37·2 156 26·8

Current smoker 0·37
Yes 15 13, 18 141 35·3 140 35·1 118 29·6
No 16 13, 18 224 31·2 271 37·8 222 31·0

BMI group 0·56
Underweight 16 13, 19 14 34·2 12 29·3 15 36·6
Normal 15 13, 18 176 31·7 210 37·8 170 30·6
Overweight 15 13, 18 115 32·4 139 39·2 101 28·4
Obese 15·5 12, 18 56 36·8 47 30·9 49 32·2

*Median (Q1, Q3).
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Fig. 2 Distribution of multi-morbidities overall and by Mediterranean diet tertiles

Table 2 Multivariate linear regression for the factors affecting level of the Mediterranean diets score in Cypriot population

β-Coefficient 95% CI Standardised β-coefficient P-value

Age group (years)
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
65þ −0·30 –1·57, 0·96 −0·02 0·64

Sex
Female Ref Ref
Male 0·96 0·42, 1·50* 0·12* <0·01

Geographical area
Nicosia Ref Ref
Limassol 0·98 0·40, 1·56* 0·11* <0·01
Larnaka 0·53 –0·19, 1·25 0·05 0·150
Paphos 0·89 0·05, 1·74* 0·07* 0·038
Ammochostos 0·94 –0·28, 2·16 0·05 0·129

Residency
Urban Ref Ref
Rural 0·71 0·12, 1·31* 0·08* 0·018

Marital status
Married Ref Ref
Unmarried −0·25 –0·91, 0·41 −0·03 0·451
Divorced/widowed −2·12 –3·00, –1·24* −0·15* <.001

Educational status
Primary Ref Ref
Secondary −1·58 –2·83, –0·34* −0·18* 0·013
Higher −1·25 –2·56, 0·05 −0·15 0·059

Salary
Low Ref Ref
Middle 0·09 –0·62, 0·79 0·01 0·809
High 0·24 –0·61, 1·08 0·03 0·585

Physically active
No Ref Ref
Yes 0·74 0·25, 1·23* 0·09* <0·01

Current smoker
No Ref Ref
Yes −0·20 –0·71, 0·32 −0·02 0·457

BMI group
Normal Ref Ref
Underweight 0·37 –0·88, 1·62 0·02 0·562
Overweight −0·30 –0·87, 0·27 −0·04 0·296
Obese −0·49 –1·25, 0·27 −0·04 0·209

*P< 0·05.
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groups considered. Thepopulation overall had amoderate to
low adherence to the Mediterranean diet with the maximum
score being 34; it seems that even though in general the asso-
ciation of moderate v. low adherence with multi-morbidity is
in the expected direction it does not reach statistical
significance.

It is true that there is the perception that older
people follow the traditional dietary patterns, including
Mediterranean diet(28,29) more than younger people, some-
thing though that was not confirmed in our study. In 2005,
a study in Cyprus(30) reported that the Mediterranean diet
score in the elderly was higher and that more than nine
out of ten 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 score lower than 17, which is con-
sidered low adherence to Mediterranean diet.

We have observed differences in the adherence to the
Mediterranean diet between males and females, and specifi-
cally, we found that men’s adherence to Mediterranean
diet was higher than women’s which is in agreement with
other studies(10,31) but different than the ATTICA study in
Greece(32). Given that the Mediterranean diet decreases the
risk of CVD, CHD and stroke(6,7) and that in our sample
more men than women reported having at least one CVD
(30% v. 20%), this may play a role for the higher men’s
adherence to Mediterranean diet. Furthermore, a higher
percentage of men aged 65þ years were in high adherence
to Mediterranean diet tertile compared with womenwith the

P = 0·600

Lower 50 %

Rural vs urban

Ammochostos vs Nicosia

Paphos vs Nicosia

Larnaka vs Nicosia

Limassol vs Nicosia

Divorced/Widow vs married

Unmarried vs married

Higher vs primary education

Secondary vs primary education

Upper 50 %

OR of Mediterranean diet
adherence on multi-morbidity

0·5 1·5 2·52·0

P = 0·878

P = 0·171

P = 0·036

P = 0·423

P = 0·604

P = 0·746

P = 0·754

P = 0·410

Fig. 3 (colour online) OR (95%CI) of MedDietScore group tertiles in relation tomulti-morbidity presence adjusting for (a) educational
status, (b) marital status, (c) geographical area and (d) residency

Table 3 Nested total and sex-based sensitivity logistic regression analysis to evaluate the association of level of adherence to Mediterranean
diet (defined through MedDietScore) with multi-morbidity presence (n 1123)

Total (n 1122) Female (n 630) Male (n 492)

OR 95% CI OR 95% CI OR 95% CI

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: 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 and 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

OR and their corresponding 95% CI were obtained from logistic regression analysis.
*P< 0·05.
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same age (16 % v. 7 %), something that support the previous
statement.

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 urbanisation(33), an increase in
consumption of animal foods, sugar, salt, fats, oils, refined
grains and processed foods(33). People living in cities tend
to consume more energies many of them from carbohy-
drates, sugary snacks and processed foods(34), which are
widely available in urban areas.

Regarding the adherence of Mediterranean diet of the
Cypriot population among several socio-economic factors,
we found that divorced/widowed people did not adhere to
that dietary habits compared with married and unmarried
people, a finding which agrees with other epidemiological
studies(35,36). It has been reported that divorced/widowed
people did not eat as well as unmarried people(37) and that
single people including unmarried, divorced, separated
and widowed individuals were less likely to consume high
fruit and vegetables(38). Although we did not find any
statistically significant differences among educational
status and Mediterranean diet, we found difference
among the salary levels with the higher adherence to
Mediterranean diet reporting in high income people which
was not statistically significant. Furthermore, people who
were physically active and not current smokers had a
higher Mediterranean diet score, while obese and over-
weight people’s adherence to Mediterranean diet was
smaller than people who classified as normal weight.

The possible health benefits of Mediterranean diet
have been documented before for a series of cardio-
vascular outcomes, for example CHD and stroke(6,7).
It has also been suggested that the Mediterranean diet
has a positive effect on components of metabolic syndrome
like waist circumference, HDL-cholesterol, TAG, systolic
and diastolic blood pressure and glucose(28). In Cyprus, it
has been reported that adherence to a Mediterranean diet
among elderly people was associated with reduced odds of
having hypercholesterolaemia, hypertension, diabetes and
obesity(30).

The mechanism by which Mediterranean diet may be
protective against multi-morbidity is largely unknown.
However, we could hypothesise that Mediterranean diet
may be protective because of the possible anti-oncogenic
actions of the oleic acid in olive oil(39), the many other anti-
oxidants in plant foods(40), and the advantageous effects of
the diet on blood lipids(39).

Our study has some limitations. First, the cross-sectional
design of the study means that only associations between
the groups of interest could be examined and 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, though this
is commonly used in studies of multi-morbidity. At the
same time, 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 (18þ years) and
geographical areas of Cyprus. Other strengths include
the collection of detailed data using a validated question-
naire with information on the presence of forty-seven
chronic conditions and the participants’ dietary habits,
including the consumption of eleven food groups:
non-refined cereals, fruits, vegetables, legume, potatoes,
fish, meat and meat products, poultry, full-fat dairy prod-
ucts, olive oil and alcohol intake as well as information.

This study provides the first evidence of an association
between Mediterranean diet and multi-morbidity. Low
adherence to the Mediterranean diet was associated
with higher odds of multi-morbidity. Future prevention
programmes and practice guidelines in Cyprus and else-
where should take into account the beneficial effects of
Mediterranean diet on multi-morbidity.
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