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A B S T R A C T 

 

 

Introduction:  The world’s population is ageing and it has been suggested that improvements to health, wellbeing and lifespan can 

be attributed to improved standards of living, especially regarding diet and nutritional status. The impact of nutritional services 

provided by a dietician on an older population’s health status has not been well evaluated or documented. This study sought to 

determine whether an association exists between available nutritional services and older people’s health status in selected Greek 

islands and the Cyprus Republic. 

Methods:  During 2010, information on nutritional services provided in 9 Greek Islands and the Cyprus Republic was retrieved 

through interviews of almost all dieticians (n=88) working on these islands. The health status (ie prevalence of hypertension, 

diabetes, hypercholesterolemia, obesity) of the older population studied (aged >65 years) was retrieved from the Mediterranean 

Islands Study (MEDIS). 

Results:  The main reasons for an older person’s visit to a dietician was for the treatment of diabetes (79%), hypercholesterolemia 

(75%) and obesity (70%); 90% of older individuals visited the dietician on a physician’s recommendation and 45% of them 

completed their consultations. The longer the presence of a dietician on an island, the lower the likelihood of observing the 

prevalence of hypertension (OR=0.59, 95% CI=0.36-0.94), hypercholesterolemia (OR=0.66, 95%CI=0.46-0.95), diabetes 

(OR=0.77, 95%CI=0.61-0.96) and obesity (OR=0.66, 95%CI=0.45-0.95) above the median rate of the population studied. 

Financial concerns and a long distance from home to the dieticians’ office were the major reasons for ceasing visits to the dietician. 
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Conclusions:  Enhancing nutritional services within the healthcare system may contribute to reducing the burden of disease among 

older adults and, consequently, improve their quality of life. 

 

Key words: CVD, diabetes, dietician, Greece, health services, Mediterranean islands, nutritional services, obesity, older persons, 

workforce. 

 
 

Introduction 
 

According to the World Health Organization (WHO), the 

group of people over the age of 60 is growing more rapidly 

than any other age group
1,2

. Both the scientific community 

and the general public have been examining ways to improve 

wellbeing and to prevent disease at every stage of life3. The 

healthcare system is one means to improve wellbeing and 

prevent disease, even in later life. Evidence shows that good 

medical services have contributed to an increase in average 

life span since 1950
4,5

.  

 

A series of research reports have described associations 

between the supply of primary care physicians and various 

health outcomes, such as cardiovascular and cancer 

mortality6-8. However, this favourable association of medical 

resources with health has not always been 

accepted. McKeown put forth the view that the 

improvements in population health in the industrialised 

world from the late 1700s to the present are not due to life-

saving advancements in the field of medicine or public 

health, but can be attributed to improvements in overall 

standards of living, especially in diet and nutritional status, 

due to better economic conditions
9
.  

 

There is strong association between diet and cardiovascular 

diseases (CVD)
10

; however, the majority of these studies 

have been evaluated in the hospital setting11-14. Nutrition 

counselling is a supportive process that sets priorities, 

establishes goals and creates individual action plans, 

acknowledging and fostering responsibility for self-care15. 

Dieticians’ nutrition counselling frequently facilitates 

behaviour change in individuals. However, the role of 

nutritional services in improving a population’s health status 

has not been well evaluated and documented, and there are 

limited data regarding impact on quality of life, particularly 

among the older population. The aim of the present study 

was to evaluate the association between public and private 

nutritional services and the prevalence of hypertension, 

hypercholesterolemia, diabetes and obesity, in a sample of 

men and women aged over 65 years, living on selected 

Greek islands and the Cyprus Republic. 

 

Context 

 

In the study area, the Cyprus Republic (796 740 population) 

and Crete (601 131 population) are classified as 'large' 

islands, while other islands are considered to be 'small' or 

'moderate' in size (population varies from 2723 to 107 879). 

In some of these islands (ie Samothrace, Lemnos), 

communication with the mainland is infrequent, especially 

during winter. The population density varies between 

15 persons/km
2
 (Samothrace) and 236 persons/km

2
 (Syros). 

The majority of the islands consist of rural areas and their 

populations derive income from primary production (foods, 

farming and fisheries), tourism and the promotion of trade. 

The Cyprus Republic is the exception, having the 

infrastructure of a single-country island. 

 

These 10 islands were selected to test the research 

hypothesis of the present study because they were included 

in the MEDIS (Mediterranean Islands) Study
16-18

 of 2005–

2009 (a health and nutrition survey aimed to evaluate a 

number of bio-clinical, lifestyle, behavioural and dietary 

characteristics of elderly people living on Mediterranean 

islands), and therefore current information about the 

distribution of CVD risk factors was available. 
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Methods 
 

Study design 

 

Data were collected in 3 stages. First, information about 

nutritional services was collected from dieticians practising 

on selected Greek islands included in the previous MEDIS 

study
16

 (ie Syros, Naxos, Corfu, Zakynthos, Cephalonia, 

Crete, Limnos, Lesvos and Samothrace), as well as in the 

Cyprus Republic. In the second stage, the MEDIS 

participants were re-interviewed in relation to their usage of 

nutritional services. Finally, the health status of the MEDIS 

participants was retrieved from MEDIS Study data. 

 

The first two stages took place during 2010. Dieticians and 

the MEDIS study participants were interviewed face-to-face 

by a group of experienced field-investigation dieticians and 

physicians. Interviews were of approximately 20 min 

duration. Before the interviews, participants were informed 

about the aims of the study and gave their consent to 

participate by providing the requested information. 

 

The rate of dieticians’ participation was high, with the 

number interviewed as follows: 2 dieticians from Naxos 

(100% participation rate), 2 from Syros (50%), 4 from 

Lesvos (100%), 1 from Zakynthos (100%), 12 from Crete 

(60%), 3 from Cephalonia (100%), 9 from Corfu (50%), and 

55 from Cyprus Republic (39%). There were no practising 

dieticians on the islands Samothrace and Limnos. The low 

participation rate in the Cyprus Republic was attributed to 

contact difficulties (incorrect dietician telephone numbers 

and addresses). 

 

The interview rate for MEDIS participants was 79% and this 

was similar among the islands. The MEDIS Study 

population consisted of 1486: 744 men (aged 75±7 years) 

and 742 women (73±7 years), who were enrolled during 

2005-2009. Individual island representations were Cyprus 

n=300; Lesvos n=142; Samothraki n=100; Lemnos n=150; 

Syros n=151; and Naxos n=145 in the Aegean Sea; and 

Cephalonia n=115; Corfu n=149; and Zakynthos n=103 in 

the Ionian Sea; and Crete, n=131. Detail of the MEDIS 

Study is available elsewhere16. 

 

The present study’s design, procedures and aims were 

approved by the Institutional Review Board of the 

Harokopio University. 

 

Information about nutritional services and 

practices 

 

Information regarding the number of covered and legislated 

dietician job positions (ie in hospitals, health care centres) 

within the public sector was retrieved through the 

departments of the Hellenic Ministry of Health 

(Administration Sanitary Districts), the Cypriot Ministry of 

Health and the two dietetics associations (the Hellenic 

Association of Hospital Dieticians and the Cypriot Dietetic 

Association). The number of dieticians in private practice 

was obtained from the Hellenic Dietetic Association, the 

Hellenic Technological Association of Dieticians and 

Nutritionists, the Cypriot Dietetic Association, and from 

local telephone directories. 

 

Information about the role of nutritional services in the 

public or private sector was obtained from participants using 

a standard questionnaire that included both quantitative and 

semi-quantitative questions, and was developed for the 

purposes of this project. The questions were based on 

recommendations from the Writing Group of the Nutrition 

Care Process and the European Federation of the 

Associations of Dieticians (EFAD) regarding the role of 

nutritional and other healthcare services and practices 

usually followed in westernised societies
19,20

. 

 

The number of persons who suggested an older person 

should visit a dietician was recorded as a possible score of 

between 0 (patient alone decided to visit a dietician) and 5 

(5 persons suggested visiting a dietician). Responses to 

questions about the clinical reason/s for visiting a dietician 

were coded from 0 (negative answers) to 13 (positive 

answers) for 13 possible reasons provided (Table 1). 
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Table 1:  Study dieticians’ (n=88) reports of participants’ stated reasons for consultation 

 

 
Reason for visit n (%) 

Visit recommended by:   

Physician  79 (90) 

Another patient  17 (19) 

Family member  22 (25) 

Friend  39 (44) 

None  8 (9) 

Clinical reason for visit:   

Weight management  62 (70) 

Malnutrition  9 (10) 

Blood pressure control  49 (56) 

Blood lipids control  66 (75) 

Glucose control  69 (79) 

Osteoporosis  18 (20) 

Menopause  11 (13) 

Depression  4 (5) 

Autoimmune disease  10 (11) 

Kinetic problems  16 (18) 

Gastrointestinal problems  12 (14) 

Preventative (non-specific) 3 (4) 

Nutritional sessions completed  40 (45) 

Reasons for ceasing visits:  

Financial 34 (39) 

Distance from dieticians’ office  20 (23) 

Fatigue from continual visits 18 (20) 

Personal  16 (18) 

 
 

 

The participants from the MEDIS Study were asked, 'Have 

you utilised nutritional services?' 'How do you evaluate the 

nutritional services in your area?' and 'Do you know any 

nutrition education program organized by the community 

that take part in your area of residence?'. 

 

Evaluation of the prevalence of cardiovascular 

disease risk factors of the referent population 

 

The prevalence of classical CVD risk factors, such as 

hypertension, hypercholesterolemia, diabetes and obesity, of 

the studied population was obtained from the published 

results of the MEDIS study
16-18

. A cumulative 'morbidity 

index' (range 0–4) indicating the overall burden of CVD risk 

factors of the referent population was developed based on 

whether the prevalence of hypertension, 

hypercholesterolemia, diabetes or obesity for a specific 

island was below or above the whole population median. 

Islands with a prevalence of each condition below the 

median value received the score 0, islands above received 

score 1. 

 

Statistical analysis 

 

Continuous variables are presented as median (1st, 3rd 

quartile) due to their skewed distributions. Categorical 

variables are presented as frequencies. Poisson regression 

was applied to evaluate whether dieticians’ characteristics 

and the nutritional services were associated with the 

population-specific count of people having hypertension, 

hypercholesterolemia, diabetes and obesity. The total 

number of participants per island was included in all models 
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as covariate. Results are expressed as β-coefficients with 

95% confidence intervals. The Akaike information criterion 

was used to test the model’s goodness-of-fit. 

 

Logistic regression was used to evaluate the association 

between the aforementioned characteristics on the likelihood 

of having hypertension, hypercholesterolemia, diabetes and 

obesity above the population-specific median prevalence of 

these conditions (which was considered as at increased risk). 

Results are expressed in odds ratios and 95% confidence 

intervals. Deviance residuals and Hosmer–Lemeshow 

criterion have been used to evaluate the logistic models’ 

goodness-of-fit. The Wald test was used to evaluate the 

strength of an association. Potential co-linearity between the 

variables was evaluated by the calculation of the correlation 

of estimates (values >0.4 suggested co-linearity and the 

variable being removed from the model). Thus, variables 

entered in each model were those that had a significant effect 

on the investigated outcome in the explanatory analysis and 

did not show any co-linearity. Nagelkerke’s R2 was also 

calculated as a pseudo indicator of how much of the outcome 

variation was explained by the model. All tested hypotheses 

were two-sided. Finally, to further explore which of the 

dieticians’ characteristics or nutritional services had the best 

classification ability in terms of low or high disease burden, 

discriminant analysis was applied using Wilks’ Lambda as 

the statistic that discriminates the tested variables (ie lower 

values of the statistic suggest better discriminating ability; 1-

lambda is the proportion of variance that is accounted to the 

specific factor). A p-value <0.05 was considered as 

statistically significant and SPSS v14 software was used for 

all calculations (www.spss.com). 

 

 

Results 
 

Distribution of nutrition services in the studied 

islands 

 

As mentioned, there was a great variation in the number of 

dieticians practising on the studied islands (eg from 0 to 20 

in Crete and up to 142 in the Cyprus Republic (Table 2). The 

median duration of dieticians’ practice on an island was 

5 years, with the lowest only 6 months and the highest 

30 years (both in the Cyprus Republic). On some islands 

almost one in four dieticians had been practising for less than 

2 years. The percentage of legislated and available positions 

that were filled (according to the national health system 

plan) ranged in the public sector from 0% (ie no available 

positions filled) to 100% (ie all positions filled). In 

Samothrace and Lesvos there were no legislated job 

positions in the public sector. 

 

 

Reasons using nutritional services among older 

individuals 

 

The reasons presented for using nutritional services are 

based on information provided by the dieticians (Table 1). 

The most frequent reason for an older person to visit a 

dietician was on their physician’s recommendation, followed 

by a friend’s suggestion. The majority of the older 

individuals visited a dietician to consult about control of 

blood glucose levels, followed by control of blood lipids and 

weight management. Only 45% of the older clients 

completed their nutritional intervention sessions. Financial 

reasons (39%) and long distance from home to the 

dietician’s office (23%) were the major reasons for ceasing 

visits. 

 

Data analysis of the participants’ responses revealed that 

only 33% reported visiting a dietician for nutrition 

counselling during the study period. Approximately 33% of 

the participants reported that nutrition services were absent 

from the island and 24% believed that these were inadequate. 

Almost 40% correctly believed there was no community 

nutritional education program on their island, with 60% 

responding that they were unaware of whether one existed. 
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Table 2:  Distribution of practising dieticians on studied islands 

 
Dieticians 

In public sector 

(covered/legislated 

positions) 

Island (population†) 

General 

hospital 

Health 

centre 

In private 

sector 

Median 

duration of 

practice  

(years) 

No. new 

in last 2 

years 

Samothrace (2723) 0 / 0 0 / 0 0 – – 

Limnos (18 104) 0 / 1 0 / 0 0 – – 

Lesvos (90 634) 0 / 0 0 / 0 4 4.5 0 

Crete (601 131) ¶ 2 / 3¶ 18 3.5 3 

Syros (19 782) 1 / 1 0 / 0 3 6 0 

Naxos (18 188) 0 / 1 0 / 0 2 4.5 0 

Zakynthos (41 472) 0 / 1 0 / 0 1 5 0 

Cephalonia (34 544) 1 / 1 0 / 0 3 6 1 

Corfu (107 879) 1 / 1 0 / 0 17 4.5 1 

Cyprus Rep. (796 740) 7 / § – 135 7 10 
†Population as calculated by 2001 census; ¶Includes only positions in health centres in the MEDIS study;  

§No data for legislated job positions from Cyprus Republic. 

 
 

Modelling older populations’ health status in 

relation to reasons using nutrition services 

 

The median prevalence of the cardio-metabolic risk factors 

was found to be 67% for hypertension, 47% for 

hypercholesterolemia, 19% for diabetes and 32% for obesity 

(Table 3). The mean value of the 'morbidity index' was 

1.7±0.3, suggesting that on average each individual had 

approximately two of the aforementioned CVD risk factors. 

The values of the index varied from island to island (Aegean 

islands 1.8±0.3 vs Crete 2.4±0.1 vs Ionian Islands 1.5±0.8 vs 

Cyprus 1.7±0.1, p<0.001). Poisson regression analysis 

revealed that the years of dieticians’ presence on an island 

was associated with a lower prevalence of hypertension (β=-

0.012±0.001, p<0.001), hypercholesterolemia (β=-

0.007±0.001, p<0.001), diabetes (β=-0.012, p<0.001) and 

obesity (β=-0.012±0.002, p<0.001). Logistic regression 

analysis revealed that the longer the duration of a dietician 

practising on an island and the more people who suggested 

an older person visit a dietician, the lower the likelihood of 

the prevalence of hypertension, hypercholesterolemia, 

diabetes and obesity above the island-specific median of the 

referenced population (Table 3). There was no association 

between reasons for ceasing dietician consultations and 

population health status. 

 

Based on the developed 'morbidity index', the hierarchical 

discriminant analysis revealed that the most significant 

discriminating nutritional service factors were: the number 

of dieticians practising in the private sector (Wilk’s 

Lambda=0.004, p<0.001), followed by the number of 

dieticians on islands (Wilk’s Lambda=0.01, p<0.001), the 

number of dieticians in the public sector (Wilk’s 

Lambda=0.52, p=0.009) and the ratio of filled/available 

dietician’s job position in hospitals (Wilk’s Lambda=0.52, 

p=0.009). This explained the variation in the morbidity 

among older adults on the studied islands. Additionally, 

almost all values of Wilk’s Lambda, except for the duration 

of a dietician’s practice on the island, were close to 0, 

suggesting high discriminating ability. Further hierarchical 

discriminant analysis revealed that obesity (Wilk’s 

Lambda=0.84, p=0.009) and a friend’s suggestion to visit a 

dietician (Wilk’s Lambda=0.84, p=0.01), followed by 

hypertension (Wilk’s Lambda=0.88, p=0.04) were the most 

important clinical discriminating factors of the variation in 

morbidity among the islands. 
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Table 3:  Results of multiple logistic regression models applied to evaluate population health status in relation to nutritional 

services reported by participating dieticians (n=88) for both private and public healthcare systems 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

†Scoring: 1 = when one person (physician, other patient, family member, friend or the patient him or herself)  

suggested visiting a dietician; 2 = 2 persons suggested visiting a dietician etc. 

¶Scoring: 0 = no clinical reason for visiting a dietician; 1 = any clinical reason for visit (eg obesity, 

malnutrition, hypercholesterolemia, diabetes, hypertension, preventively, depression, metabolic syndrome, 

osteoporosis, menopause, autoimmune disease, moving problems, gastrointestinal problems) etc. 

 
 

Discussion 
 

This work evaluated the impact of nutritional services 

offered by dieticians in the public or the private sector on the 

health status of a sample of older people living on 

Mediterranean islands. The study revealed that the presence 

of dieticians in the healthcare system was associated with a 

reduced likelihood of hypertension, diabetes, 

hypercholesterolemia and obesity among the older adult 

population studied. The number of dieticians working on an 

island was the most important factor explaining variation in 

morbidity. 

 

Other studies have reported that a higher number of 

physicians is associated with a lower mortality from CVD 

and cancer
6-8

. It is remarkable that almost none of these 

studies evaluated the potential influence of other components 

of the healthcare system. In the USA and European Union, 

dieticians and nutrition practitioners work in the treatment 

and prevention of disease (administering medical nutrition 

Model OR (95% CI) Nagelkerke 

R 2 

Model 1: Hypertension above population median (>67%)  

Duration of dietician working on island (per 1 year) 0.59 (0.36-0.94) 0.50 

No. persons suggesting visit to a dietician (score 0-5)† 0.12 (0.02-0.74)  

Weight management as reason for visit (yes/no) 0.36 (0.06-2.14)  

Blood lipids regulation as reason for visit (yes/no) 0.20 (0.04-1.16)  

Model 2: Hypercholesterolemia above pop. median (>47%)  

Duration of dietician working on island (per 1 year) 0.66 (0.46-0.95) 0.58 

No. persons suggesting visit to a dietician (score 0–5)† 0.12 (0.02-0.67)  

No. clinical reasons for visit (0-13)¶ 0.76 (0.47-1.23)  

Older person with accurate knowledge of nutrition (yes/no) 0.23 (0.03-1.60)  

Reason for cessation of visits:   

Distance of dietician’s office from home  1  

Financial 0.15 (0.01-2.28)  

Personal  4.05 (0.11-139.29)  

Fatigue from continual visits 1.64 (0.12-22,39)  

Model 3: Diabetes above pop. median (>19%)  

Duration of dietician working on island (per 1 year) 0.77 (0.61-0.96) 0.40 

No. persons suggesting visit to a dietician (score 0-5)† 0.30 (0.10-0.89)  

Weight management as reason for visit (yes/no) 0.66 (0.16-2.72)  

Blood lipids regulation as reason for visit (yes/no) 0.26 (0.06-1.05)  

Model 4: Obesity above pop. median (>32%)   

Duration of dietician working on island (per 1 year) 0.66 (0.45-0.95) 0.57 

No. persons suggesting visit to a dietician (score 0-5)† 0.13 (0.02-0.76)  

Older person with accurate knowledge of nutrition (yes/no) 0.09 (0.01-0.77)  

Reason for cessation of visits:   

Distance of dieticians’ office from home  1  

Financial 0.11 (0.006-1.89)  

Personal  1.97 (0.09-43.11)  

Fatigue from continual visits 0.95 (0.06-14.25)  
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therapy as part of medical teams), often in hospitals, medical 

organizations, private practice or other healthcare facilities. 

In addition, a large number of dieticians work in community 

and public health settings
20,21

. 

 

In Greece, available data show moderate-to-adequate 

availability of physicians and deficits in nursing personnel, 

with wide discrepancies in their distribution within the 

country
22,23

. Recent Greek studies have also underlined the 

necessity for re-organisation of the national healthcare 

system24,25. Nevertheless, data regarding the number of 

dieticians are limited. This study revealed deficits in the 

supply of dieticians in the public sector on the studied 

islands. Furthermore, in some areas there was no dietician to 

offer nutritional services (ie assessment, diagnosis, 

intervention, monitoring and education). There were either 

no legislated job positions for dieticians (in hospital or health 

centres) or the job positions were vacant. Health centres and 

their rural satellite units are the cornerstone of the Greek 

primary healthcare system26. Moreover, except for Crete, 

none of the studied Greek islands had a health centre with a 

practising dietician. This finding concurred with the belief of 

the majority of older islanders that nutritional services and 

education programs in their area were absent and inadequate. 

 

Further data analysis revealed that the longer a dietician was 

practising on an island, the lower the observed prevalence of 

hypertension, hypercholesterolemia, diabetes and obesity 

above the median level. Dietetic support is considered to be 

an important aspect of the prevention of these conditions, 

and diet with healthier lifestyle recommendations and 

emotional support may assist people to live better and 

longer
27

. Nutritional consultation can achieve beneficial 

changes in the quality of diet as well as the levels of 

CVD risk factors28,29. The aforementioned studies underline 

the major preventive role of nutritional services within the 

community, and the dietician’s key role of nutritional 

educator in public health nutrition. 

 

In this study, the most common medical reasons for visiting 

a dietician were diabetes control, followed by 

hypercholesterolemia, obesity and hypertension. The 

association between obesity, diabetes, hypercholesterolemia, 

combined with a lack of awareness of these in many of older 

individuals, may predispose to a higher risk of CVD and 

mortality
30,31

. However, few older people visited dieticians 

for preventative reasons. 

 

As early as Hippocrates (460–370 BCE) it has been 

understood that prevention is better than treating a disease. 

Public health services should focus on this presumption 

because older adults are a population group with special 

needs, especially those living in rural or remote areas. Many 

lose interest in food, have chewing difficulties, experience 

difficulties in meal preparation and suffer from financial 

restraints32. Other studies have revealed that elderly 

inhabitants of rural areas are likely to suffer from poorer 

health due to the social exclusion of low access to services 

(health access), facilities and social networks23,33. The data 

from the present study supports this, because living a long 

distance from the dieticians’ office (ie lack of mobility) was 

a major reason for ceasing nutritional sessions. 

 

Nutritional education has the opportunity to improve the 

health and quality of life of older adults. Therefore, home 

and community nutritional care from visiting specialists 

could greatly benefit older people in rural areas
34

. The 

promotion of healthy aging should involve rectifying any 

lack of nutritional services (at home- or community-level) 

and improving the nutritional capacity of a region, for 

example, adequate an number of staff and infrastructure35. 

This provides a benefit not only to the recipients, but also 

may reduce stress on caregivers to assist in maintain their 

health and wellbeing36. 

 

Limitations of this study 

 

The present study is limited by its observational design, and 

therefore cannot provide causal relationships. In addition, the 

number of physicians on each island was not considered. 

However, all investigated islands had had an adequate 

number of physicians for primary and/or secondary health 

care for at least 10 years. Therefore, this factor was not 

included in the developed models because it would behave 
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as a constant rather than a variable. As all communities in 

this study were based on remote islands, the findings of this 

study may not be generalizable to non-island communities.  

 

Conclusion 
 

However, the role of nutritional services seems to be 

underestimated in the majority of countries
37

, the presented 

findings provide evidence that dieticians may make a 

difference to the prevalence of chronic diseases among the 

older people. Dieticians, together with physicians and other 

general practitioners, may assist in better preventing disease 

burden and improving quality of life of the elderly 

population. These findings have important implications for 

rural and remote workforce policy and funding, reinforcing 

the need for a more accessible nutritional workforce in these 

regions. 
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