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Abstract
Several studies have examined the relationship between oral
health, diet and chronic diseases. The aim of the present study was
to investigate the determinants of oral health problems, and more
particularly to examine the association of diet and chronic diseases
with oral health among community living elderly persons in Greece.
This cross-sectional study was conducted at 5 Open Protection Centers for the Elderly (O.P.C.E.) of the Municipality of Iraklion, Attica.
156 people participated in the study. They completed a questionnaire and underwent a clinical dental examination that was performed with frontal lightning in a specially designed space provided
by the O.P.C.E. The statistical analysis of the data was undertaken
by the SPSS program. Study data revealed that 31,4% of participants were significantly affected by the financial crisis concerning
their food choices. Men were 68% less likely to go to the dentist once
a year. As the age increased, the participants’ chances of going to
the dentist once a year decreased. Hypertensive participants were
61% less likely to develop periodontitis than non-hypertensive participants. The more often the participants used to eat fatty food and
red meat, the less likely they were to develop periodontitis. Those
who consumed more carbohydrates were 51,9% more likely to develop periodontitis than those who consumed smaller amounts of
them (34%). According to these findings, the financial situation, the
existence of hypertension and the macronutrients content of foods
(carbohydrates, fats), were associated with oral health in the elderly.
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Introduction
The elderly are the fastest growing population group worldwide
[1]. In Greece those who have reached the age of 65 are classified as
elderly [2]. According to the Hellenic Statistical Authority the elderly in Greece have reached the number of 2.407.856 people (23% of
the Greek population) [3]. Better access to health services and better healthcare are associated with increased average life expectancy
[4], but at the same time the prevalence of chronic diseases, such as
cardiovascular diseases, chronic lung diseases, cancer, dementia and
diabetes mellitus is also increasing [5]. These diseases, also known as
“non communicable diseases, NCDs”, have an increased prevalence
among the elderly and are the main causes of disability and death [5].
The increase in the elderly population is an issue of increasing interest
in the context of Public Health and it has a strong impact on the design
of Public Health Policies. Prevention and health promotion strategies
are known to improve the quality of life of the elderly [6].
The mouth is often characterized as the mirror of general health,
which indicates that oral health is an integral part of health in our
body [7]. In the elderly, poor oral health appears to be a risk factor for
general health problems [8]. On the other hand, the elderly are more
vulnerable to the occurrence of dental diseases, due to the increase in
the incidence of chronic diseases on one hand and the impairment of
physical and mental function on the other [9]. For these reasons, the
elderly from a Public Health perspective are a distinct group as regards planning of dental care and prevention strategies. A healthy diet
is one of the most important factors in maintaining health, functional
independence and quality of life in the elderly [10]. The protective
role of diet against tooth decay and periodontal disease, as well as other chronic diseases, is well established [11]. It has been estimated that
oral diseases affect nearly 3.5 billion people. Tooth decay is the most
common oral health problem, affecting 2 billion people. On the other
hand, periodontal disease affects 14% of the global adult population
[12].
Oral disease occurs more often in old age, with common findings
being the total lack of natural teeth or partial dentition, molar and root
caries, periodontal disease, various pathological damage to the oral
cavity and dry mouth [2]. The percentages of total and partial dentition in many foreign countries vary, while in Greece the percentages
are 31.5% for the total lack of natural teeth and 23.1% for partial
dentition [2]. Root caries is particular common in the elderly. The
reason for its development is the subsidence of gums and the exposure
of teeth roots to unhealthy oral environment, something that often
happens to the elderly [2]. In Greece, root decay was estimated to
be approximately 42.7%. As regards periodontitis, severe periodontitis affects 15% of the population in foreign countries, while average
periodontitis affects 50% of the population [2]. As regards Greece,
44.5% of the population has mild periodontitis (periodontal pockets
of 4-5mm depth), while 15.4% of the population had average periodontitis (periodontal pockets≥6mm) [2].
Malnutrition is a common problem in old age and the risk of malnutrition increases with age. The age-related decrease in food intake
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combined with the presence of many diseases, use of medications, social isolation, financial constraints, health disorders and multiple hospital admissions complicate the nutritional balance in the elderly [13].
The assessment of the malnutrition risk is very important, in order to
design and implement early interventions, as regards the nutrition of
the elderly [14]. Taking the above into account, the aim of the study
was to investigate the relationship between dietary habits, nutritional
status, chronic diseases and the occurrence of oral health problems
in the elderly. Furthermore, the study aimed to examine economic
situation in our country, which was the effect of the economic crisis
during the period 2007-2015 on the food choices and oral health. At
the best of our knowledge no other similar studies have been carried
out in Greece at the time of the present research.

Methods
Participants and procedures
The present cross-sectional study was carried out in 5 O.P.C.E.s
(Open Protection Centers for the Elderly) of the Municipality of
Heraklion, Attica. A total number of 161 elderly, active members of
O.P.C.E., self-cared, non bedridden and able to communicate and to
give informed consent participated in the study. 4 participants did not
complete the questionnaire and were excluded from the sample used
in the statistical analysis, which ultimately consists of 156 people
aged > 65 years old. The study has been carried out in accordance
with The Declaration of Helsinki. Written informed consent was obtained by all the study participants prior to their enrollment in the
study.
The study questionnaire included three sections regarding: Socio-demographic characteristics, medical and dental history, eating
habits and nutritional status. MNA questionnaire was used to investigate the nutritional status of the elderly. The miniMNA (Mini Nutritional Assessment) is a Nutritional adequacy control system. The
miniMNA is a short questionnaire developed to assess nutritional
status in the population and specifically to detect individuals risk for
malnutrition. The main MNA target is the institutionalized elderly. It
includes simple and easily extractable parameters. Depending on the
answers, a score is given for each of the questionnaire parameters.
The sum of the individual scores gives the mini MNA score, which
categorizes patients into three categories. a. Score 12-14: normal
nutritional status, b. Score 8-11: at risk for malnutrition (marginal),
c. Score 0-7: malnourished participants [14-16]. MNA’s sensitivity,
specificity and positive predictive value have been determined at
96%, 98% and 97% respectively, when compared with malnutrition
as defined by clinicians using other methods [14-16].
In order to evaluate the participants’ body weight, Body Mass Index (BMI) was used, which is calculated by dividing the person’s
weight in kilograms to the height square in meters [17]. Participants
reported their own height and weight. Distribution of participants according to their BMI has been made using WHO recommendations.
More specifically, obese adults are considered those whose BMI is
≥30, overweight those whose BMI is 25-29,99, normoweight those
whose BMI is 18,5-24,99 and underweight when BMI is <18,5 [18].
Furthermore, a clinical dental examination has been performed,
with the participants in a sitting position and the help of frontal lightning. The use of common commercial frontal lightning was found to
be adequate in practice, tested before use on control patient participants and compared with actual dental lightning in real dental office
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conditions. For the examination of the participants, the recommended
diagnostic set of dental tools (mirror, probe, cochlear, cotton tweezers) was used, as well as a personal disposable dental towel. Based
on the clinical examination, a short record was made for the presence
or the absence of periodontitis in some teeth and indicators such as
bleeding on probing, periodontal probing depth, clinical attachment
loss. According to the European Federation of Periodontology (EFP)
and the American Academy of Periodontology (AAP) in 2018 (EFP/
AAP) periodontitis is the mouth disease characterized by clinical
attachment loss (CAL) ≥2 adjacent teeth, buccal CAL ≥3mm, Periodontal Probing Depth (PPD) >3mm at ≥2 adjacent teeth. As regards
the severity of periodontitis, attachment loss 1-2mm is characterized
as mild, attachment loss 3-4 mm is characterized as moderate while
attachment loss ≥5mm is characterized as severe [19]. In our research
there was not a clear grading of periodontitis into mild, moderate and
severe. However, the clinical examination led to useful conclusions.

Statistical analysis
Statistical analysis was performed through SPSS version 18.0.
Graphs and tables are generated with Microsoft Word and Excel program. For quantitative variables, results were expressed as means ±
S.D., and/or medians and interquartile ranges. For qualitative variables, results were expressed as absolute values (N) and percentages
(%). Comparisons of quantitative variables between two groups were
performed using Student`s “t” test or the non parametric Mann-Whitney for continuous variables. Pearson`s x2 test or Fisher’s exact test
were used to compare categorical variables. Parametric Analysis of
Variance (ANOVA) was used to compare quantitative variables between more than two groups. Pearson’s or Spearman’s correlation
coefficient was used to test the relationship between two quantitative
variables (r). Correlation is considered low when the correlation coefficient (r) ranges from to 0.1 to 0.3, moderate when the correlation
coefficient ranges from 0.31 to 0.5 and high when the coefficient is
greater than 0.5. In order to find the independent factors related to the
frequent visit to the dentist, the existence of periodontitis, a logistic
regression analysis was performed with the stepwise inclusion/removal procedure. The relative ratios (Odds ratio) were obtained with
95% confidence intervals (95%Cl). Significance levels are two-sided
and statistical significance was set at 0.05.

Results
The sample consisted of 156 people with an average age of 75.9
years (±7.6 years). 51.9% of participants were male. 66.0% of the
participants were married and 26.3% were widowed. Almost all participants were Greek (97.4%). Most of the participants (71.8%) have
completed the elementary school, while 17.9% have completed the
high school. About half of the participants (48.1%) declared to have a
moderate financial situation, while 50.0% of the participants declared
that they experienced high/or very high impact of the crisis on their
financial situation. Finally, 31.4% of participants were quite affected
by the financial crisis as regards the food choices, while 37.8% were
not affected at all (Table 1).
Regarding the use of dental health services and the participants’
attitudes towards the preservation of natural teeth, 41% of the participants have never visited a dentist, while 26.3% only visit them when
they feel tooth-pain. On the other hand, 96.8% of the participants believe that it is important to preserve natural teeth as much as possible
(Shown in Table 2 and Figure 1).
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Women

Gender

Men

Age (mean value±SD)

Family status

Educational level

Economic Situation

Influence of the crisis on the
financial situation

Influence of the crisis on the
food choice

N

%

75

48,1

81

51,9

Never/ In case of pain

75,9±7,6
Non married

4

2,6

Married

103

66,0

Divorced

8

5,1

Widowers

41

26,3

Illeterate

1

0,6

Elementary School

112

71,8

High School

28

17,9

Technological Education

3

1,9

University Education

12

7,7

Bad

58

37,2

Moderate

75

48,1

Good

23

14,7

Not at all

18

11,5

A little

16

10,3

Enough

44

28,2

Very

53

34,0

Very much

25

16,0

Not at all

59

37,8

Little

25

16,0

Enough

49

31,4

Very

12

7,7

Very much

11

7,1

BMI ( average 28.1±3.9)

<18,5
18,5-24,99
25-29,99
>30

1
32
79
44

0.6
20,5
50,6
28,2

Mini MNA score

Normal
In danger of undernutrition
Undernutrition

124
28

79.5
17.9

4

2.6

How often do you brush your
teeth?

Never
Occasionally
Once a day
More than once a day

14
11
56
44

11.2
8.8
44.8
35.2

Do you consume fruits daily?

141

90.4

Do you consume raw vegetables
daily?

127

81.4

Between meals do you use to
consume sugary drinks, beverages and soft drinks?

84

53.8

P Pearson’s x2
test

How often do you visit a dentist?

Gender
Age, average±SD

At least once a year

Ν

%

Ν

%

Women

40

53,3

35

46,7

Men

65

80,2

16

19,8

77,2±7,7

73,2±6,8

<0,001

0,002*

Table 2: Frequency of visits to the dentist in relation to the demographic
characteristics of the participants.

Figure 1: Frequency of visits of the participants to the dentist.

malnutrition and 2.6% suffered from malnutrition (Table 1). The average BMI of the participants was 28.1 (±3.9). In particular, 0.6% of the
participants had BMI<18,5, 20,5% of the participants had BMI 18,524,99, 50,6% had BMI 25-29,99, while 28,25% of the participants
had BMI≥30 (Table 1).
Women were significantly more likely to visit the dentist at least
once a year compared to men (shown in Figure 2 and Table 2). Also,
participants who used to visit the dentist at least once a year were
significantly younger compared to participants who went less often
(Shown in Table 2). A multivariate logistic regression was performed
using as dependent variable the frequent visit to the dentist (at least
once a year) and as independent variables the participants’ demographic characteristics. Using the method of sequential inclusion /
removal, it was found that gender and age are related to the frequent
visit at the dentist. Specifically:

Table 1: Demographic distribution, BMI. MNA score, oral care, eating
habits of participants.

Regarding the participants’ dental hygiene habits, 11.2% never
brush their teeth and 8.8% brush their teeth occasionally (Table 1).
Concerning eating habits, 90.4% consume fruits and 81.4% consume
raw vegetables daily. Also, 51.4% of participants consume often
sugary drinks and soft drinks between meals. Regarding the participants’ nutritional status, according to the mini MNA score, 79.5%
were found to have a healthy nutritional status, 17.9% were at risk for
J Gerontol Geriatr Med ISSN: 2381-8662, Open Access Journal
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Figure 2: Distribution of frequency of visits to the dentist by gender.
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• Men were 68% less likely than women to visit the dentist at least
once a year. As age increased, participants were less likely to visit
the dentist at least once a year (Table 3)
OR (95% CI)‡
Gender

Age

P

Women

1,00*

Men

0,32 (0,16 - 0,67)

0,002

0,94 (0,9 - 0,99)

0,016

Table 3: Correlation of gender and age with the frequency of visits to the
dentist.

Correlation of the presence of periodontitis with demographic, clinical and nutritional characteristics of the participants
Among the edentulous participants, periodontitis was found in
41.6% of the participants. As shown in table 3, participants who suffered from periodontitis had significantly lower BMI compared to
participants without periodontitis. No differences were found in the
rates of periodontitis in relation to the other parameters in the table 3.
As shown in figure 3, the rate of periodontitis was significantly lower
in hypertensive participants or persons who were treated for hypertension compared to participants who did not suffer from hypertension or
were not treated for hypertension.

Figure 3: Rates of periodontitis according to the presence of hypertension.

Periodontitis’ rates were significantly higher among the participants who consumed carbohydrates daily compared to the participants who consumed carbohydrates less often. Also, participants with
periodontitis consumed less red meat and fatty foods weekly compared to participants without periodontitis (Table 4). Furthermore, a
multivariate logistic regression was performed with the existence of
periodontitis among the edentulous participants as dependent variable
and the demographic, clinical and nutritional characteristics as independent variables; using the method of sequential inclusion/removal,
the results shown in table 5 were found.
Hypertension and the frequency of fatty foods consumption by the
participants were found to be associated with the presence of periodontitis. More specifically:
• Hypertensive participants were 61% less likely to develop periodontitis compared to participants without hypertension
• The more often the participants consumed fatty foods, the less
likely they were to develop periodontitis (Table 5)
J Gerontol Geriatr Med ISSN: 2381-8662, Open Access Journal
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Discussion
Recent decades have brought a significant shift in population demography worldwide and many countries record significant increases
in life expectancy. The percentage of elderly people is increasing, as
well as the chronic diseases that accompany them. Chronic diseases
include oral health problems, such as caries and periodontitis, while
caries is considered to be the most frequent chronic disease worldwide [12]. In the present study, which was conducted at the Open
Protection Centers of the Elderly of Municipality of Heraklion, Attica, the determinants of oral health among community living elderly
were investigated. In particular, the relationship between the dietary
habits and indicators of oral health in the elderly population has been
examined.
50% of the participants were affected by the crisis in terms of their
financial situation, 31.4% had been affected enough by the crisis in
terms of food choices, while 37.8% were not affected at all. These
data quite agree with the findings from the international literature regarding the effect of the economic situation and the financial crisis
on the food choices as regards the elderly. A study concluded that
the elderly, who are in the stage of retirement, are not influenced by
the cost when it involves food choices [20]. Also, in another research
aiming to study the purchasing behaviour of the elderly, it was concluded that elderly persons are mostly interested in the transition in
their lives, from the working to retirement status, as well as the technological progress, which they find difficult to follow [21]. Concerning the impact of the financial crisis to the food choices during the
financial crisis in Greece, a research found that during austerity men
were overweight and obese to a higher percentage and consumed red
meat and fast food more often compared to women. Also, women
were more influenced by the cost as regards the healthy food choices
[22]. Another research conducted during the financial crisis in Greece,
revealed that Greek people, because of the stress caused by the financial crisis, were not interested in their health status, while unhealthy
eating habits increased [23].
The rate of malnutrition was found lower than in other studies
involving a socially active elderly population in Greece, but the percentage of people at risk of malnutrition is significant [24]. More
specifically, 28% of the participants were at risk of undernutrition.
This comes to an agreement with the findings of an older study which
examined the nutritional status of free-living elderly people in Attica, Greece. This study found that 25.8% of the population of the
study was at risk of undernutrition [25]. In a study conducted later
in another municipality of Attica, involving a socially active elderly
population, it was found that 35,8% of the elderly were at risk of
undernutrition [24]. According to the results of a study conducted in
another Open Protection Center in Attica, 34% of the elderly were at
risk of malnutrition [26], while, a study conducted in a health center
in a semi-urban suburb of Athens, found that 30,4% of the participants aged >65 were at risk of malnutrition [27]. As regards to their
dietary habits, 90.4% of the participants of our study used to consume
fruits daily and 81.4% of the participants consumed raw vegetables
daily, percentages that, based on national and international guidelines,
might indicate partly healthy dietary habits [28]. However, 53.8% of
the participants were found to consume often sugary drinks, beverages and soft drinks between meals. So, they have also unhealthy eating
habits, which may lead to caries development [28]. According to the
study conducted in a socially active population living in a semi-urban suburb of Athens, the adherence to the Mediterranean diet was
Volume 8 • Issue 4 • 100145
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Presence of periodontitis
No

Gender
Ηλικία, μέση τιμή±SD

Yes

Ν

%

Ν

%

Women

38

58,5

27

41,5

Men

35

58,3

25

41,7

75,2±6,5
Married

Educational level

P Pearson’s x2 test

74,1±8,7

0,434*

No

25

61,0

16

39,0

Yes

48

57,1

36

42,9

Up to Elementary School

49

58,3

35

41,7

At least High
School

24

58,5

17

41,5

Financial situation, mean±SD median (interquartile range)

0,988

0,683

0,983

0,7±0,6

1 (0 - 1)

0,8±0,7

1 (0 - 1)

0,486**

Impact of the crisis on the food choices, mean±SD median (interquartile
range)

2,5±1

3 (2 - 3)

2,2±1,2

2 (2 - 3)

0,193**

Επίδραση οικονομικής κρίσης στην επιλογή τροφίμων, μέση τιμή±SD
διάμεσος (ενδ. εύρος)

1,2±1,1

1 (0 - 2)

1,2±1,3

1 (0 - 2)

0,975**

ΒΜΙ, mean value±SD

29±3,9

Smoking

Frequency of alcohol consumption

Do you believe that you have stress?

Do you consume carbohydrates daily?

0,009*

27,1±4

No/Former
Smoker

65

60,7

42

39,3

Yes

8

44,4

10

55,6

Up to 1 drink a
month

38

56,7

29

43,3

Up to 3 drinks
a week

15

62,5

9

37,5

>=2 drinks a
day

20

58,8

14

41,2

No

20

60,6

13

39,4

Yes

53

57,6

39

42,4

No

48

65.8

25

34,2

Yes

25

48.1

27

51,9

2±0,7

2(2-2)

1,7±0,8

2(2-2)

0,049**

0,9±1,2

1 (0-1)

0,5±1

0 (0-1)

0,010**

How often do you consume red meat?
mean ±SD median(interquartile range)
How often do you consume fatty food?
mean±SD median(interquartile range)

0,194

0,884

0,764

0,048

Table 4: Correlation of periodontitis with demographic characteristics, financial situation, daily habits, stress and eating habits of the participants.
*Student’s t-test
**Mann Whitney test
OR (95% CI)‡

P

No

1,00*

Yes

0,39 (0,18 - 0,88)

0,023

How often do you consume fatty food?

0,63 (0,42 - 0,94)

0,023

Hypertension

Table 5: Association of periodontitis with hypertension and fatty foods
consumption.
± Odds Ratio (95% Confidence Interval)
*indicates reference class

found moderate, while the consumption of fruits and vegetables was
influenced by the number of posterior teeth, as well as the posterior
occlusion of the teeth [27].
41% of the participants had never visited a dentist or had stopped
visiting him (especially edentulous patients), while 26.3% visited
J Gerontol Geriatr Med ISSN: 2381-8662, Open Access Journal
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a dentist only when they felt tooth pain. These percentages seem
to agree with studies conducted both in developing [29] and in developed [30] countries, which shows that at least in terms of dental
health, the elderly in our country have similar behaviour with elderly
populations in other developed countries. Also, 11.2% never brush
their teeth, while 8.8% brush their teeth occasionally and 35.2%
brush their teeth more than once a day. In other words, one in five
seniors does not practice daily oral hygiene. This percentage is lower
than that reported in developing countries [31,32]. However, compared with developed countries, it was found that Greek elderly have
worse tooth brushing behaviour. In particular, in a study conducted by
Wright et al., in 2019 in an effort to study the oral health behaviour
of elderly Australian men, it was found that 59.3% brushed their teeth
twice or more times per day [33]. Among the participants the presence
of periodontitis was found to be 41.6%. The percentage was higher
than that of developed countries [1], but lower than that of developing
countries [34].
Volume 8 • Issue 4 • 100145
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Participants with periodontitis had a significantly lower BMI compared to participants without periodontitis, probably because of the
difficulty in chewing several foods; this is a finding that in some cases
does not agree with international literature data [35-37], while in other studies the results are contradictory [38,39]. It is worth noting that
the rate of periodontitis was significantly lower in those who suffered
from hypertension or were receiving medication for hypertension,
perhaps because hypertensives pay more attention to their diet, but
these findings do not agree with the international literature [40-42].
Hypertension and the frequency of consumption of fatty foods are
both related to the presence of periodontitis. Hypertensive participants were 61% less likely to develop periodontitis compared to participants without hypertension.
Also, the more often the participants consumed fatty foods, the
lower was the possibility to develop periodontitis, which is in agreement with international literature data [43,44]. This is probably explained by the replacement of carbohydrates, that negatively affect
periodontal tissues, with fatty food. The negative effect of carbohydrates on periodontitis [45-47] also emerges in the present research,
since it appears that those who consume more carbohydrates are
51.9% more likely to develop periodontitis than those who consume
less carbohydrates (34.2%). The finding of the present study that the
consumption of red meat has a positive effect on periodontitis is in
line with other studies [48], while some studies support the opposite
[49,50]. Men were found to be 68% less likely to visit the dentist
compared to women. This finding is in agreement with the findings of
other researchers [51], while some studies support that women visit
dentists less often [52-54]. Also, as age increases, participants are less
likely to visit a dentist at least once a year [48,50,51]. This could be
explained by the increase in visits to other medical specialties, which
implies the increase in the frequency of other chronic diseases and the
reduction of teeth due to extractions with advancing age, but also by
the earlier established dental profile of the elderly [55,56].
Limitations of the study include the cross-sectional nature of the
study, which does not allow causal relationships to be identified, the
relatively small sample size, which originates from only one suburb
of Athens, which does not permit the generalization of the results.
Also, height and weight were self-reported and not measured, which
may cause a significant bias.

Proposals
• According to the Ministry of Health in Greece, Public Health
should have 4 main targets:
• Primary Prevention: National Programme for the promotion of
physical activity and healthy nutrition, National alcohol treatment
programme, National Programme for the vaccination of vulnerable
population groups
• Secondary Prevention: National Screening Programme Control in
the general population. National systematic antenatal and perinatal
programme
• Tertiary Prevention: a. National Psychosocial Integration Programme and Rehabilitation for people with severe psychosocial
problems. b. Palliative care for cancer patients
• Modernization of the Public Health System [57]
In terms of Public Health regarding the oral health, the primary preventive measures are the use of fluoride (toothpaste),
J Gerontol Geriatr Med ISSN: 2381-8662, Open Access Journal
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toothbrushing, the use of interdental cleaning [58-61] and the fluoridation of drinking water [58,62-64]. The use of oral solutions, especially those containing chlorhexidine, may be recommended when
the elderly suffer from dry mouth, but in no case this can replace
toothbrushing [59].
From a nutritional point of view, the general guideline for maintaining oral hygiene is to moderate or avoid the intake of added sugars
and sweeteners [59]. More specific measures are: a) the adherence
to a diet rich in whole grain products, fruits and vegetables, which
stimulate saliva production, along with the use of fluoride toothpaste
[50,58,65], b) the consumption of protective food combinations (such
as consumption of dairy products, and sugar-free chewing gum (especially that containing xylitol) [58,65], c) the consumption of refined carbohydrates and sugary drinks with meals to neutralize acids
[58], d) the consumption, after the meals, of sugar-free chewing gum
or cheese or even rinsing the mouth with water [58,65], e) the use
of chewing sugar-free gum between meals, which increases saliva
production [58,65], f) drinking rather than sipping of sweet and sour
drinks (in order to reduce the exposure of the teeth [58], g) modification of the frequency of meals in order to reduce the frequency of
exposure to sugars [58,65] and h) careful reading of the food labels,
so that the sugar content can be noticed [66]. At the same time, the
elderly must be encouraged to increase physical activity, to consume
dairy products and to adapt an overall healthy lifestyle [67].
On the other hand, dentists should be trained towards the direction
of nutritional counseling. During the preventive dental check-up, they
should give instructions to their patients, so that they may reduce the
risk of oral diseases and promote oral health. Any changes that need
to be made should be analyzed in a simple and comprehensive way
and realistic goals should be set, taking into account the individual,
educational and cultural characteristics of the elderly [66,67], as well
as their financial situation, which, to a significant extent, influence
the food choices. It is obvious that elderly people with other health
problems should consult specialist doctors and/or a dietitian [67].
Moreover, doctors of other specialties should contribute so as to raise
the awareness of the elderly concerning oral health. In particular, primary care physicians need to be educated on the medical, functional,
psychological and social implications of oral diseases and collaborate
with dentists so as to provide regular screening and education about
dental diseases [68-70].
In addition, national policies and strategies for oral health are required. Firstly, there should be provision for the dental care for the
elderly, especially those dependent on others, and secondly, the creation of similar programs for the younger persons is very important
[71]. Also, there should be educational programs, in which the elderly
may be informed about the importance of preserving natural teeth and
would be given oral health instructions. In the same direction, proposals regarding the prevention of oral diseases in the elderly could also
be the following: a) Dentists and nutritionists should be permanent
staff of O.P.C.E., even on a voluntary basis; they should work closely
together to achieve the best result for the maintenance of oral and
general health, b) Contracts should be established for dentists with
insurance funds and especially with the National Organization for the
Provision of Health Services, which is the main insurance institution
in Greece, so that access to dental care will be possible even for those
who avoid dental treatment for financial reasons, which represent a
large part of the population and c) Each Municipality should establish
some free days of dental care for the poorer and financially deprived.
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In Greece, the state of being edentulous is included in the 10 main
causes of disability. The percentage of the greek population with unsatisfied dental care needs has increased from 5.8% in 2008 to 8.8%
in 2019. As strategic priorities for the promotion of Oral Health are
proposed:
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Conclusion
Among the participants of the present cross-sectional study 50.0%
have experienced high/very high impact of the economic crisis on
their financial situation, while 31.4% of participants were quite affected by the financial crisis as regards the food choices, 17.9% of
the participants were at risk for malnutrition and 2.6% suffered from
malnutrition. The majority of the participants used to eat fruits and
raw vegetables daily. More than half of the participants used to drink
sugary and soft drinks between meals. The elderly participants of the
study do not visit a dentist regularly for the prevention of oral health
problems, nor practice systematically oral health hygiene measures.
Periodontitis was present among the 41,6% of the sample. A negative
association of age and male gender was found with the frequency
of visits to a dentist. Furthermore, hypertension, less frequent consumption of fatty foods and red meat on a weekly basis and daily
consumption of carbohydrate-rich foods are more prevalent among
elderly persons with periodontitis. Participants who suffered from
periodontitis had a significantly lower BMI compared to participants
who did not have periodontitis. As the elderly form a constantly increasing population group, it is important to emphasise on the design
and the implementation of policies aiming to prevent nutrition related diseases, including oral health problems, and to promote overall
health and quality of life.
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