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EARLY IDENTIFICATION OF MALNUTRITION RISK AMONG
FREE-LIVING ELDERLY PERSONS IN ATHENS, GREECE

T. Vassilakou!, G. Triantafillou'?, L. Evrenoglou®

Abstract: Background: Malnutrition is a serious problem, which cannot be easily detected among free-living elderly people, and
may lead to various health and social problems and deteriorate their quality of life. Objectives: To determine the prevalence
of malnutrition and malnutrition risk among free-living elderly in the community of an urban municipality of Attica and to
identify socio-economic, health and dietary factors that may increase malnutrition risk. Design: Cross-sectional. Setting: Elderly
people attending the Open Care Community Centers at N. Philadelphia (an urban municipality of Attica). Participants: 151 free-
living people aged over 65 years (78 women and 73 men). Measurements: Mini Nutritional Assessment (MNA) questionnaire
was completed, as well as socio-demographic, medical history, physical activity and alcohol consumption data was collected
through a personal interview with the participants. Results: None of the individuals was found to be malnourished, but 25,8% of
the sample was at risk of malnutrition. After performing backward regression analysis recent appetite (p<0,009) and weight loss
(p<0,003), latest development of psychological stress or acute disease (p<0,0001), number of full-course meals (p<0,0001), protein
intake index (p<0,002), minimum daily consumption of 2 portions of fruits or vegetables (p<0,0001), daily consumption of liquids
(p<0,004), individual's self-evaluation of health (p<0,0001) and nutritional status (p<0,0001) all correlated significantly with MNA
Screening Score. Conclusions: A significant number of free-living elderly persons were found at risk of malnutrition. Several dietary
variables were found to correlate significantly with malnutrition risk. Early identification of nutritional risk of malnutrition in the

community could ameliorate the nutritional status of seniors and consequently their health and quality of life.

Key words: Malnutrition, longevity, free-living elderly, community, nutritional status.

Introduction

The number of elderly people worldwide is rapidly
increasing. In Europe persons over 60 years old
account for 22%, while the percentage of people over
65 years is expected to increase to 27% by the end of
2020 (1) and to approximate 30% by 2030 (2). Most of
the researchers working on the elderly population are
concerned about health status of vulnerable groups
and hospitalized people in nursing homes or hospitals
(3). As far as senior's nutritional status is examined
epidemiological studies have shown that 10-20% of
free living and up to 60% of the institutionalized suffer
from nutritional deficiencies, in parallel with weight
loss (4). More specifically, in EURONUT-SENECA
study, plasma of 2500 older people from 17 different
cities of 11 European countries was analyzed and it was
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found that: 36% of men and 47% of women presented
deficiency of vitamin D, 2,7% of older people had low
vitamin B12 levels and 23,3% of older people had rather
low vitamin B6 levels (5). The problems that lead older
people to malnutrition or poor nutrition are both physical
and psychosocial (6). Malnutrition is defined as 'the
condition of insufficient energy or protein intake or body
absorption, characterized by body weight loss grater
than the normal rates and changes in body composition'
(7). Decreased taste and olfaction sense, previous weight
loss, the presence of a chronic disease, inability to prepare
food, use of a large number of medications and bad
dentures are frequent physical problems, as well as
social exclusion, depression, dementia, urban or country
geographical area, age, belonging to a minority or living
on his/her own are frequent psychosocial problems (7).

It is well established that malnutrition among elderly
leads to serious consequences, including increase
morbidity and mortality (8). Nevertheless, because
malnutrition symptoms (i.e. decrease in muscle strength)
may appear before the decrease of serum albumin or
body weight loss and prevention of malnutrition of
older people in the community is of a greater importance
that its treatment, it is suggested in bibliography to use
special nutritional screening tools to detect people at
malnutrition risk (3). Moreover, it is well known that
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malnutrition treatment may be effective in its early
stages. Nutritional screening is a process where several
assessments are combined to enable the evaluation of an
individual's nutritional status (9). It usually comprises
aspects of clinical, anthropometrical, biochemical,
functional or other data. Its overall aim is to provide
useful variables to define the nutritional status of the
older adult in community and clinical settings (9).

A very common tool used widely for the nutritional
screening of the older adult is the 'Mini Nutritional
Assessment’ (MNA) questionnaire developed by
Guigoz et al at 1994 (10). This questionnaire contains
four subcategories: anthropometric data, nutritional
assessment, subjective evaluation and global assessment
of the person (10). The graduated system categorizes
people as wellnourished (>24 points), at risk of
malnutrition (17-23,5 score points) or malnourished (<17
points). The sensitivity of this particular tool is estimated
at 96%, its expertise at 98% and positive predictive value
for detecting malnutrition at 97%.

Two field studies, which have used MNA or similar
questionnaires on populations of healthy free-living in
the community older people, have found prevalence of
malnutrition risk at 13% and at 47,5% of the sample (9,
11). The researchers themselves mention that prevalence
of older people at risk of malnutrition was relatively
increased in their studies, whilst they point out that
nutritional screening in these groups could prevent a
possible aggravation of their nutritional status in the
future (11). More recent similar studies found higher
prevalence of malnutrition and risk of malnutrition.
More specifically, in a study of a free-living elderly
population in northwestern Spain 12,5% of the subjects
was classified as under-nourished, while 57,5% was at
risk of malnutrition (12). Moreover in a study conducted
at three regions in Italy 22,8% of the free-living elderly
population was classified as malnourished (13). In Greece,
in a study conducted in a municipality of Athens among
free-living elderly people, prevalence of malnutrition
was found at 5,8% and malnutrition risk at 35,8% (14).
The existing large-scale data about older people's
nutritional habits in Greece come either from Specially
Designed Nutritional Researches (like EPIC-Elderly
Project research) or from Food Balance Sheets of Food and
Agriculture Organization of the United Nations (FAO)
and Household Budget Survey (15).

In Greece, the principal social care services for the
elderly in the community are Open Care Community
Centers, Friendship Clubs, Day Care Centers for Older
People and the program 'Help at home' (16). Within
the framework of medical treatment in these social
care services physiotherapy, occupational therapy,
instructions and care for medical treatment and help
at home for those who need it are provided (16). The
O.C.C.C.'s purpose is to prevent biological, psychological
and social problems of elderly people in order for them
to remain autonomous, equal and active members of the
community (16). From this point of view, detection of
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nutritional risk and application of necessary interventions
at the O.C.C.C’s may help preventing malnutrition of
elderly people (biological problem) and improve their
quality of life and subsequently their autonomy (16).
Nevertheless, it is not mentioned in bibliography whether
or not nutritional interventions take place in social care
settings.

Materials and Methods

The present study aims at the detection of malnutrition
and malnutrition risk in Open Care Community
Centers at N. Philadelphia (an urban Municipality of
Attica) by using Mini Nutritional Assessment (MNA)
questionnaire. More specifically, this procedure aimed at
estimating the number of older people of the community,
who are malnourished or at risk of malnutrition and at
identifying the quality characteristics of this sub-sample.
It also aimed at evaluating possible correlations between
the Mini Nutritional Assessment Screening Score (as
estimated by the graduated MNA questionnaire) and
social-economic variables, certain health indicators and
MNA nutritional factors.

Sample

In the present study the sample size was 151 people
over 65 years old (78 women (51,7%) and 73 men (48,3%)),
who visited daily the three Open Care Community
Services departments of N. Philadelphia municipality
for psychological, medical or recreational reasons. The
approach in the three Open Care Community Services
departments was effectuated after the consent of N.
Philadelphia's O.C.C.C. manager. No specific sampling
method has been used. Participation in the study was
voluntary. All old people present at the O.C.C.S. at the
particular days of the researcher's visit were invited to
participate in the study. Questionnaires were collected
on a daily basis (1-2 hours per day) from September until
October 2009.

Procedure

MNA graduated questionnaire detects elderly people
malnourished or at risk of malnutrition and includes
four subcategories: anthropometric data, nutritional
evaluation, subjective evaluation and a global evaluation
of the person. The classification system categorizes people
as wellnourished (MNA Screening Score>24 points),
at risk (17<MNA Screening Score<23,5 points) and
malnourished (MNA Screening Score<17 points). The
sensitivity of this particular tool is estimated at 96%, its
expertise at 98% and its positive diagnostic value for
detecting malnutrition at 97%. The copyright belongs to
Nestle Nutrition Institute (NNI).

For the purposes of this study the developed by
NESTLE and translated in Greek Mini Nutritional
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Assessment questionnaire has been used. The
questionnaires were completed through a personal
interview for every older person, by applying the
interview guide at www.mna-elderly.com. People
attending the O.C.C.S. were informed in advance with a
written notification about the scientific aim of the study
and the confidentiality applied on their personal data
and have signed that they agreed to participate in the
study. In cases where the interview was not complete
(due to whichever cause), the questionnaires where
excluded from any further analysis. The collection of
anthropometric data, included in MNA Questionnaire,
(height, weight, arm and calf circumferences) was
undertaken by using a height measure, a tape measure
and a weight scale.

For the collection of socio-demographic, financial and
health data, as well as smoking, alcohol consumption,
dietary supplements’ consumption, daily activities
and physical activity, a questionnaire was designed
and administered by the field researcher. The variables
included in this questionnaire were those mentioned in
the relevant bibliography as factors possibly associated
with malnutrition.

Statistical analysis was performed with IBM SPSS
Statistics v.21. The level of statistical significance was
set at 5%. Descriptive statistics were initially performed.
The effect of risk factors on MNA score was evaluated
via independent sample t-test for factors with two levels
and with Analysis of Variance (ANOVA) for factors
with more than two levels. Bonferroni Post-Hoc Pairwise
Comparisons were performed, when ANOVA yielded
statistically significant results. Backward regression
analysis was also performed for MNA score, using as
independent variables all risk factors in order to identify
those, which mainly affected MNA score.

The present study was submitted and approved by
the Bioethics Committee of the National School of Public
Health.

Results

Sample characteristics

The mean age of the individuals was 75,63 years of age
varying from 65 to 93 years (SD=6,619). The dominant
age of the sample was 65 years of age (11,9% of the
sample). As far as education level is concerned, 20,5%
of the sample reported that hadn't completed primary
school, the majority of the sample (54,3%) had completed
primary school, while just 6,0% of the sample had
graduated from a technological institute or a university.
Concerning the economic status, the majority of the
sample (85,4% of the sample) referred to it as moderate,
9,3% referred to it as bad and just 5,3% referred to it as
satisfactory.

Concerning family status and cohabitation, the
majority of the sample was married (58,2%) and lived

with their partners (56,3%). Finally, concerning those
who lived by themselves, 85,7% of the elderly live in their
own place. In conclusion, the majority of the sample was
people of low educational level (74,8%) and moderate
economic status (85,4%).

Classification of the sample according to MNA
screening score and characteristics of persons at
risk of malnutrition

In the total sample of 151 people, none was
malnourished, while 39 (25,8%) were at risk of
malnutrition (Table 1). The average age of people at risk
of malnutrition (MNA Screening Score between 17 and
23,5 points) were 75,59 years old (SD=6,619), whereas the
dominant age of these people was 65 years of age (15,4%
of the sample). Most of the people at risk of malnutrition
were women (64,1% of the sample). Concerning the
family status of these people, most of them were married
(48,7% of the sample, or widowed (38,5% of the sample).
Over 50% of the sample at risk had only graduated from
primary school (53,8% of the sample), while people that
hadn't completed primary school accounted for 28,2%
of the sample. Concerning the economic status, most of
the people characterized it as moderate (62,9% of the risk
sample), 25,6% as poor, while just 5,1% characterized it
satisfactory. Most of the people at risk of malnutrition
lived in their own house (82,1% of the sample). Most of
the people at risk lived with their partners (46,2% of the
sample), several lived alone (28,2% of the sample) and
some lived with their children (17,9% of the sample) or
with other people (5,1% of the sample).

Table 1
Percentage of the sample according to MNA screening
score

MNA Screening Score Nutritional status  Relative Frequency
(MNA SS) (%)
MNA SS > 24 Wellnourished 74,2
17 < MNA SS < 23,5 At nutritional risk 25,8
MNA SS < 17 Malnourished 0
Total 100

Correlations of MNA Screening Score with
socio-economic variables and health indicators
(Tables 2, 3 and 4)

Sex (p<0,04), alcohol consumption (p<0,004),
physical activity (p<0,02), presence of Diabetes Mellitus
(p<0,05), hypertension (p<0,03), osteoporosis (p<0,0001),
constipation (p<0,002) (Table 2) and economic status
(p<0,0001) (Table 3) were the health, lifestyle and socio-
economic factors correlated significantly with MNA
screening score. The variables of MNA questionnaire
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Table 2
Independent sample t-test for MNA score in relation with several risk factors
(significant statistical association p < 0,05)

N Mean MNA Score  Std. Deviation Std. Error t P-value

Sex Men 73 25,21 2,46 0,29 2,19 <0,04
Women 78 24,35 2,39 0,27

Smoker Yes 17 23,76 3,18 0,77 -1,41 <0,18
No 134 24,89 2,33 0,20

Alcohol consumption Yes 36 25,82 1,98 0,33 3,03 <0,004
No 115 24,43 2,50 0,23

Physical Activity (walking) Yes 135 24,93 2,41 0,21 2,38 <0,02
No 16 23,41 2,51 0,63

Diabetes mellitus Yes 47 24,16 2,36 0,34 -2,06 <0,05
No 104 25,04 2,46 0,24

Hypertension Yes 86 24,38 2,50 0,27 -2,25 <0,03
No 64 25,28 2,34 0,29

Hypercholisterolemia Yes 64 24,66 2,38 0,30 -0,74 <0,5
No 85 24,96 2,42 0,26

Osteoporosis Yes 36 23,25 2,59 0,43 -4,44 <0,0001
No 113 25,22 2,22 0,21

Constipation Yes 36 23,33 2,86 0,48 -3,65 <0,002
No 113 25,23 2,14 0,20

Appetite loss

in the last 3 months Moderate 20 22,18 2,42 0,54 -5,52 <0,0001
Normal appetite 130 25,16 2,22 0,20

Body weight decrease

in the last 3 months 1-3Kg 39 23,67 2,20 0,35 -4,24  <0,0001
Same body weight 107 25,39 2,16 0,21

Psycological stress or

acute illness in

the last 3 months Yes 25 21,14 2,40 0,48 -8,61 <0,0001
No 125 25,48 1,73 0,16

Daily consumption of =3 prescribed Yes 67 23,40 2,51 0,31 -6,78 <0,0001

medications
No 84 25,86 1,78 0,19

Minimum daily consumption of 1 portion Yes 111 25,14 2,35 0,22 3,22 <0,003

of dairy products
No 40 23,73 2,47 0,39

Minimum weekly consumption of 2 eggs

or 2 portions of pulses Yes 82 25,10 2,58 0,28 1,90 <0,06
No 66 24,33 2,28 0,28

Daily consumption

of meat, fish, or poultry Yes 60 25,33 2,16 0,28 2,31 <0,03
No 91 24,40 2,58 0,27

Minimum daily consumption of 2 No 45 23,10 2,54 0,38 -6,04 <0,0001

portions of fruits or vegetables
Yes 106 25,47 2,05 0,20

Daily number of glasses of liquids (water, 3 -5 glasses 51 23,60 2,75 0,38 -4,02 <0,0001

juices, coffee, tea, milk)
>5 glasees 99 25,36 2,08 0,21

Own feeding difficulty With a certain difficulty 21 23,26 2,14 0,47 -3,11 <0,003
Without difficulty 130 25,01 2,42 0,21

correlated with the MNA screening score were the
following: appetite loss in the past 3 months (p<0,0001),
weight loss in the past 3 months (p<0,0001), existence
of psychological stress or acute illness in the past
3 months (p<0,0001), daily consumption of more than
3 prescribed medications (p<0,0001), minimum daily

consumption of one portion of dairy products (p<0,003),
daily consumption of meat/fish or chicken (p<0,03),
minimum daily consumption of 2 portions of fruits and
vegetables (p<0,0001), daily consumption of liquids
(p<0,0001), feeding difficulty (p<0,003) (Table 2), daily
number of full-course meals consumed (p<0,0001),
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Table 3
One-way analysis of variance (ANOVA) for MNA score in relation with risk factors (with more than two levels)

N Mean Std. Dev. Std. Error 95% Confidence F P-value Statistically Significant
MNA Interval for Mean Bonferroni Post-Hoc Pairwise
Score Comparisons
Lower Upper
Bound Bound

Financial situation Poor 14 21,93 3,50 0,93 19,91 23,95 12,59 <0,0001 Poor vs Moderate (P<0,0001)

Moderate 129 25,11 2,05 0,18 24,75 25,47 Poor vs Satisfying (P=0,048)

Satisfying 8 24,13 3,26 1,15 21,40 26,85
Daily 1 meal 10 22,40 2,82 0,89 20,39 24,41 18,99 <0,0001 1 meal vs 2 meals (P=0,031)
full-course 2 meals 97 24,30 2,28 0,23 23,84 24,76 1 meal vs 3 meals (P<0,0001)
meals 3 meals 44 26,33 1,86 0,28 25,76 26,90 2 meals vs 3 meals (P<0,0001)
Protein Low (0-1 yes) 58 23,82 2,46 0,32 23,17 24,47 10,49 <0,0001 Low vs Moderate (P=0,013)
Intake Moderate (2 yes) 68 25,02 2,16 0,26 24,50 25,54 Low vs High (P<0,0001)
Index High (3 yes) 25 26,26 2,37 0,47 2528 27,24
Self-evaluation Poor nutritional status [1] 6 19,83 3,14 1,28 16,54 23,13 28,54 <0,0001 [1] vs [3] (P<0,0001)
of nutritional Uncertain [2] 7 21,29 1,55 0,59 19,85 22,72 [2] vs [3] (P<0,0001)
status Normal nutritional status [3] 138 25,16 2,07 0,18 24,81 25,50
Self-evaluation Worse [1] 12 20,96 1,85 0,53 19,78 22,14 33,03 <0,0001 [1] vs [2] (P<0,0001)
of health status The same [2] 114 24,75 2,14 0,20 24,35 25,15 [1] vs [3] (P<0,0001)
in comparison Better [3] 22 26,98 1,76 0,37 26,20 27,76 [2] vs [3] (P<0,0001)
with other
persons of the same age

Table 4

Statistically significant variables from the backward regression analysis for “MNA score”

Unstandardized Coefficients t P-Value
B Std. Error

Appetite loss in the last 3 months 0,78 0,29 2,68 <0,009
Body weight decrease in the last 3 months -0,36 0,11 -3,24 <0,003
Psychological stree or acute illness in the last 3 months -1,70 0,33 -5,21 <0,0001
Numbel of daily full-course meals 0,76 0,18 4,22 <0,0001
Protein Intake Index 0,87 0,26 3,29 <0,002
Minimum daily consumption of 2 portions of fruits or vegetables 1,51 0,20 7,51 <0,0001
Number of glasses of liquids (water, juices, coffee, tea, milk) consumed daily 1,19 0,40 3,00 <0,004
Self-evaluation of nutritional status 1,44 0,23 6,26 <0,0001
Self-evaluation of health status in comparison with other persons of the same age 1,24 0,21 5,98 <0,0001

protein intake index (p<0,0001), self-evaluation of his/her
health status in comparison with other people of the same
age (p<0,0001) and self-evaluation of his/hers nutritional
status (p<0,0001) (Tables 2 and 3). Furthermore,
Bonferroni Post-Hoc Pairwise Comparisons indicate
the statistically significant differences among variable
subgroups (Table 3). In Table 3 appear only statistically
significant Bonferroni comparisons between subgroups.
In order to determine which risk factors are mainly
correlated with MNA score, backward regression analysis
was performed (Table 4). Only variables of the MNA
questionnaire were found to significantly correlate with
MNA score, more specifically: appetite loss in the past

3 months (p<0,009), weight loss in the past 3 months
(p<0,003), existence of psychological stress or acute illness
in the past 3 months (p<0,0001), daily number of full-
course meals consumed (p<0,0001), protein intake index
(p<0,002), minimum daily consumption of 2 portions
of fruits and vegetables (p<0,0001), daily consumption
of liquids (p<0,004), self-evaluation of his/her health
status in comparison with other people of the same age
(p<0,0001) and self-evaluation of his/hers nutritional
status (p<0,0001).
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Discussion

In the present study, an important number of elderly
who were free-living inhabitants of the community were
at risk of malnutrition (25,8% of the total sample), while
no person was found to be malnourished.

This percentage is rather high, given that the
sample was not composed of nursing home inmates or
hospitalized, but of an apparently healthy population.
Similar or even higher prevalence of malnutrition risk
however is found also in other studies conducted in
different countries (9, 11-14, 17). In Greece, in a similar
study conducted in a municipality of Athens with the
same methodology, prevalence of malnutrition was found
at 5,8% and malnutrition risk at 35,8% (14). Worse results
are reported in studies conducted in Iran and South India,
where malnutrition prevalence was found 12% and 14%
and malnutrition risk prevalence was 45,3% and 49%
respectively among free-living elderly (18-19).

In the present study MNA Screening Score was
initially significantly correlated to several socio-
economic, health, lifestyle and dietary variables. More
specifically, sex (p<0,04), alcohol consumption (p<0,004),
physical activity (p<0,02), presence of Diabetes Mellitus
(p<0,05), hypertension (p<0,03), osteoporosis (p<0,0001),
constipation (p<0,002) and economic status (p<0,0001)
were the health, lifestyle and socio-economic factors
significantly correlated with the MNA screening score.
The variables of MNA questionnaire correlated with the
MNA screening score were the following: appetite loss
in the past 3 months (p<0,0001), weight loss in the past
3 months (p<0,0001), existence of psychological stress
or acute illness in the past 3 months (p<0,0001), daily
consumption of more than 3 prescribed medications
(p<0,0001), minimum daily consumption of one portion
of dairy products (p<0,003), daily consumption of meat/
fish or chicken (p<0,03), minimum daily consumption
of 2 portions of fruits and vegetables (p<0,0001), daily
consumption of liquids (p<0,0001), feeding difficulty
(p<0,003) (Table 2), daily number of full-course meals
consumed (p<0,0001), protein intake index (p<0,0001),
self-evaluation of his/her health status in comparison
with other people of the same age (p<0,0001) and self-
evaluation of his/hers nutritional status (p<0,0001).

Recent weight loss, presence of a chronic disease
(Diabetes Mellitus, hypertension, constipation and
osteoporosis, polypharmacy (consumption of more
than 3 prescribed medications per day), poor economic
status and depression (the existence of psychological
stress or acute disease during the previous 3 months
in the present study), have been associated in the past
with nutritional status's aggravation of older people (7,
20). On the contrary, the adherence to a Mediterranean
nutritional model (consumption of at least one portion
of dairy products per day, daily consumption of meat/
fish or chicken, consumption 2 or more portions of fruits
and vegetables per day, daily consumption of liquids)
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has been previously correlated to a good nutritional
status at older people (21). More specifically, the clinical
examination of men of 60-70 years old practicing a heavy
work activity and following a Mediterranean nutritional
model (high monounsaturated fatty acids consumption,
high whole grain bread and fruits consumption and
medium protein consumption) revealed that they were
not at risk of malnutrition (121. The findings of the above
mentioned study are in agreement with the results of
the present study and support the important role of
Mediterranean Diet in the preservation of a adequate
nutritional status among the elderly. Moreover the
Position paper of the Academy of Nutrition and Dietetics
on food and nutrition for older adults (22) points out the
importance of socio-demographic, health and lifestyle risk
factors for malnutrition developments.

After performance of backward regression analysis
only variables of the MNA questionnaire were found
to significantly correlate with MNA score, more
specifically: appetite loss in the past 3 months (p<0,009),
weight loss in the past 3 months (p<0,003), existence of
psychological stress or acute illness in the past 3 months
(p<0,0001), daily number of full-course meals consumed
(p<0,0001), protein intake index (p<0,002), minimum
daily consumption of 2 portions of fruits and vegetables
(p<0,0001), daily consumption of liquids (p<0,004),
self-evaluation of his/her health status in comparison
with other people of the same age (p<0,0001) and self-
evaluation of his/hers nutritional status (p<0,0001).
These appear to be the most important factors for the
development of malnutrition in the present study. The
variables mentioned above are in close agreement with
the findings reported in the bibliography.

The present study is one of the first studies conducted
in Greece aiming at the identification of malnutrition and
malnutrition risk among free-living elderly persons. Most
studies in Greece do not focuss on the early identification
of malnutrition or malnutrition risk, but rather on certain
nutritional deficiencies, like vitamin D deficiency, which
is very common among the elderly (23). These results,
as well as those of the other researchers (9, 11-14, 17),
point out that elderly people who live in the community
possibly need nutritional screening and nutritional
interventions in order to improve their nutritional status.
The identification of people at risk of malnutrition in the
community using simple methods, like MNA graduated
questionnaire is a simple procedure of low cost, which
could lead to nutrition programmes for the older adults
aiming at ameliorating their nutritional status and
consequently their health and quality of life (11).

In the USA there are ongoing community programs
to help seniors to cover their nutritional needs (24).
Community based Older Americans Act Nutrition
Program targets to the entire elderly population,
specifically to those who are poor and especially the
frail, homebound older adult (22). The services offered
include provision of meals, nutritional screening and
seniors' control of nutritional status, transportation,
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and recreational activities (24). Participants in this kind
of programs have significantly higher intakes, as a
percentage of the Recommended Dietary Allowances
for energy, calcium, zinc and vitamin B6 than non-
participants (25).

Limitations

The major limitation of the present study was, as in all
cross-sectional studies, its limited ability to draw valid
conclusions about any association or possible causality
because the presence of risk factors and outcomes are
measured simultaneously. Furthermore, because the
sample came from one municipality of Athens, the
conclusions of the study cannot be considered as valid
for a greater area. The participants were volunteers, so it
is uncertain whether their characteristics were the same
as those of non-participants. Due to the structure of MNA
questionnaire the possibility for recall bias is considered
as low.

Conclusions

An important percentage of free-living elderly people
were at risk of malnutrition, while no person was found
to be malnourished. The most important factors for
the development of malnutrition were recent appetite
or weight loss, latest development of psychological
stress or acute illness, daily number of full-course
meals consumed, protein intake index, minimum daily
consumption of 2 portions of fruits and vegetables, daily
consumption of liquids, self-evaluation of his/her health
status in comparison with other people of the same age
and self-evaluation of his/hers nutritional status.
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