
Introduction
Nutritional disorders are serious and common findings in the

elderly population. Indeed, malnutrition has been considered as
“one of the greatest threats to health, well-being and autonomy
of elderly people” (1). malnutrition is linked to decreased
muscle mass, higher infection rates (2), poor health outcomes
(3) and impaired quality of life (4). In a study conducted among
elderly patients visiting the emergency department,
malnutrition was shown to be the strongest independent risk
factor of short-term mortality (5).

malnutrition is more prevalent in hospital and geriatric
institutions, but since most elderly are living in their homes, it
affects a high number of elderly subjects living in the
community. Following a literature review published by
guigoz, presenting results of 25 studies including more than
3000 frail elderly subjects from mostly developed countries,
nearly 9% are malnourished and 45% are at risk for
malnutrition (6).

Poor nutritional status is more frequent in developing, low
income countries. In these countries the impact of
socioeconomic and health related factors may be more

pronounced because of high inequities and limited access to
health and social services (7). hence, low socioeconomic status
may limit food availability and food choice (8). In a study
carried out among elderly people in Bangladesh, Ferdous et al
(2009) showed that a higher income was associated with a
lower risk of malnutrition after controlling for possible
confounders (9). moreover, among hospitalized elderly
subjects , a higher prevalence of malnutrition was observed
among less educated elderly ; in this study age and living alone
were additional independent risk factors for poor nutritional
status (10). marital status may also play a role; in fact, couples
have more regular meals than single or widowed subjects (11).
regarding place of residence, rural populations seem to be
more exposed to malnutrition. In a study conducted in malaysia
among rural older adults, the authors observed that 38% were
malnourished. In this study, insufficient money to buy food was
a predictor of low BmI (12). among age-related diseases,
psycho-cognitive disorders may also have an impact on food
intake. In a study among mexican elderly, depression and
cognitive impairment was related to increased risk of
malnutrition (13). other chronic and acute diseases are often
accompanied by anorexia due to appetite reducing effect of
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cytokines and increased energy expenditure (14). thus,
understanding potential underlying causes of malnutrition will
be of high importance in order to correct those reversible and
accessible for prevention.

to our knowledge, nutrition in elderly lebanese population
remains unexplored. as a key factor for healthy aging,
information about nutritional status will be of important public
health concern especially because of growing elderly
population. In addition, the relative impact of the factors
contributing to nutritional status may be different from one
population to another depending on the cultural background.

the purpose of the amel (aging and malnutrition in
elderly lebanese) study was to evaluate nutritional status of
community dwelling rural elderly people in lebanon and to
analyze potential predictors and independently associated
factors. our first published paper reported characteristics of the
study sample and the prevalence of malnutrition and risk of
malnutrition (15).

the present article aimed to study the relation between
socio- economic indicators as well as physical and mental
health characteristics and nutritional status among this
representative sample of rural elderly lebanese.

Methods

Study population
Participants in this study were 1200 community dwelling

rural residents aged 65 years and over, living in the 24 Caza
(districts) of lebanon, which are forming five mohafazat
(governorates). subjects were randomly selected and
questioned at their homes by trained interviewers. Individuals
on artificial nutrition were excluded from the study. Details of
the sampling procedure have been published elsewhere (15).

Measurements and tools
as described in our previous paper (15), a multi component

questionnaire including validated scales was used to assess the
outcome variable (nutritional status) and several potential
explanatory variables.

Nutritional status
the mini Nutritional assessment in its arabic version was

used assessed the nutritional status of the participants. the
mNa, developed by guigoz et al (16) is the most established,
best validated and widespread nutritional assessment tool used
among elderly persons (17). the mNa includes 18 questions
regarding anthropometric, general, dietetic, and subjective
assessment. the total score is situated between 0 and 30 points.
a score less than 17 indicates malnutrition; between 17 and
23.5 we can consider the subject as at risk for malnutrition,
whereas a score ≥ 24 indicates adequate nutritional status (16).
In this study we defined “poor nutritional status” as being either
malnourished or at risk of malnutrition.

Socio demographic indicators
these include gender, age, area of residence, marital status,

educational level, financial status, the longest occupation held
and question about health insurance. Income was categorized
into > 600.000 ll (~400 usD) 300.000 – 600.000 ll and <
300.000 ll (~200 usD), according to the extreme poverty line
(18) .

Physical and mental health status
health status was assessed by number of chronic diseases

and drugs taken daily as prescribed by a physician. We also
asked for digestive disorders and chronic pain, as we consider
these as potential risk factors for poor nutritional status. oral
health was analyzed through questions about chewing
problems, total or partial loss of dentition, and wearing dental
prosthesis. Cognitive status was assessed by the mini-mental-
state (mms) examination(19). Due to the high level of
illiteracy, we constructed a modified version adapted to
illiterate subjects (mms 2), whereas the original mms (mms
1) translated in arabic language was used for literate elderly.
as no cut-off points were defined in lebanese elderly, the
results were divided into quartiles. thus individuals were
classified into low cognition (1st quartile), intermediate
cognition (2nd&3rd quartile), and high cognition (4th quartile).
to assess mood, we used two instruments: the 5 item geriatric
Depression scale (gDs-5), a five item scale allowing to detect
depressive disorder in elderly persons at a score of two or
above out of five (20) and the 5-item Who Well Being Index
(21) previously validated in the arabic version and therefore
more culturally adapted. this scale allows detecting depression
among lebanese elderly at a cut-off point less than 13 out of 25
(21). scores were dichotomized according to these cutoffs in
the present paper.

Statistical analysis
the statistical Package for social sciences (sPss) version

19.0 was used to enter and analyze data. We used chi-square
tests to assess bivariate associations between class explanatory
variables (socio-demographic indicators, physical and mental
health characteristics) and nutritional status, whereas aNoVa
was used to compare means across classes of nutritional status
for continuous variables (age, mms 1/2). multivariate logistic
regression analysis was performed to identify independent
variables associated with malnutrition; odds-ratios with 95%
confidence intervals were calculated. the dependent variable
was nutritional status dichotomized as poor (malnourished or at
risk as defined above) vs. normal. We introduced in these
models the main explanatory variables that were associated
with nutritional status at p ≤ 0.05 in the bivariate analysis. In
model 1, all socio-demographic predictors of nutritional status
were introduced simultaneously. then, model 2 included health
related characteristics (comorbidities, chronic pain, edentulism
and buccodental complaints) adjusted for those socio-
demographic variables which were significantly associated to
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poor nutritional status in model 1. In model 3, were entered
mental health indicators (5 item-gDs score, mms) which were
adjusted for those variables significantly associated in model 1.
a final model (model 4) was run with all the previously
significantly associated variables in all three previous models
as explanatory variables. In all models, age was forced.

Results

Nutritional status of the participants
the study sample included 1200 elderly subjects (609

women and 591 men) with a mean age of 75.7 years (sD=7.1).
the prevalence of malnutrition and risk of malnutrition
estimated by the mNa was 8.0% and 29.1 % respectively.
Nutritional status of women was significantly worse than that

of their male counterparts.

Nutritional status and associated factors
table 1 shows the results of the bivariate analyses for socio-

demographic factors. Female gender, higher age, illiteracy and
poor income were significantly associated with poor nutritional
status (p<0.001). regarding place of residence, we found a
higher level of nutritional disorders in south lebanon and
Nabatieh. In the latter, more than half of the participants were
either malnourished or at risk of malnutrition.

health related characteristics are shown in table 2.
Individuals with high comorbidity and drug intake were
significantly more often malnourished (p<0.001). regarding
oral health status, complaints about chewing problems,
edentulism and wear of dental prosthesis were significantly
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Table 1
association between socio-demographic factors and nutritional status (mNa categories). Bivariate analyses

Variables N1 malnourished % at risk of malnutrition % wellnourished % p

age mean (sD) 1170 77.72 (7.20) 76.43 (7.62) 74.46 (6.63) <0.001
age Class 1170
65-75 y 646 5.7 25.2 69.1 <0.001
76-85y 408 10.0 33.1 56.9
>85y 116 12.9 37.9 49.2

gender 1177
m 582 6.9 22.9 70.2 <0.001
F 595 9.1 35.3 55.6

mohafazat 1177 <0.001
mountlebanon 295 3.7 32.2 64.1
North lebanon 296 4.1 24.3 71.6
Bekaa 244 4.9 27.9 67.2
south lebanon 145 13.8 25.5 60.7
Nabatieh 197 19.8 36.0 44.2

marital status 1177
married 759 6.2 24.0 69.8 <0.001
Divorced/single 75 6.7 29.3 64.0
Widowed 343 12.2 40.5 47.2

education 1176
Illiterate 516 12.8 35.5 51.7 <0.001
Primary school 412 5.6 29.4 65.0
middle school 156 2.6 19.2 78.2
high school/university 92 1.1 9.8 89.1
monthly income 1122
< 300.000 ll ² 519 8.5 36.6 54.9 <0.001
300.000 – 600.000 ll 302 5.6 28.5 65.9
>600.000ll 301 8.0 15.6 76.4

Financially dependent from children 1169
No 400 6.8 20.5 72.8 <0.001
Partially 245 6.1 29.8 64.1
totally 524 9.4 35.7 55.0

main occupation 1174
Farmer /self-employed 411 6.1 26.0 67.9 <0.001
employee/manager 299 5.0 20.7 74.2
unemployed (including household) 464 11.2 37.5 51.3

1. Number of respondents to this question, ² ll = lebanese pounds (300.000 ll = ~ 200 usD)



associated with poor nutritional status (p<0.001). In addition, a
significant association was observed between cognitive
function and nutritional status (p<0.001): whatever the
instrument, the proportion of malnourished or at risk
individuals significantly decreased with increasing cognitive
performance.

table 3 displays results of multivariate logistic regression
analyses with poor nutritional status as outcome variable.
model 1 shows a strong independent association between poor

nutritional status and several socio-demographic indicators:
age, living in the mohafazat of Nabatieh (compared to mount
lebanon), widowhood, low income, low educational status and
being unemployed. In model 2 (health related characteristics
adjusted for the previous variables), age, living in the
mohafazat of Nabatieh, and low income remained significantly
associated to poor nutritional status. Furthermore, a strong
association (p<0.001) was found between impaired nutritional
status and the number of comorbidities (or: 1.21; IC95%:
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Table 2
association between health related characteristics and nutritional status (mNa categories).Bivariate analyses

Variables N1 malnourished % at risk of MN% wellnourished % p

Number of chronic diseases 1176
≤ 3 diseases 538 3.5 18.6 77.9 ˂0.001
>3 diseases 638 11.8 38.1 50.2

Daily drug intake 1176
≤ 3 drugs 444 2.5 19.8 77.7 ˂0.001
>3 drugs 732 11.3 34.8 53.8

Chronic pain 1170
Yes 522 13.0 37.4 49.6 ˂0.001
No 648 3.7 22.5 73.8

Digestive disorders 1173
Yes 339 13.6 34.2 52.2 ˂0.001
No 834 5.5 27.1 67.4

oral health status
Chewing problems 1175
Yes 330 11.5 30.6 57.9 0.008
No 845 6.5 28.5 65.0
edentulous (partially or totally) 1073
Yes 711 11.7 31.6 56.7 ˂0.001
No 362 3.0 23.5 73.5
Dentures (partial or complete) 1172
Yes 554 11.2 33.9 54.9 ˂0.001
No 618 5.2 24.8 70.1

5 item gDs score4 1168
≥ 2 470 16.2 44.3 39.5 ˂0.001
< 2 698 1.9 19.1 79.0

Who-5-a score5 1169
< 13 536 16.2 42.9 40.9 ˂0.001
>= 13 633 0.6 17.7 81.7

mms 16 mean (sD)/quartiles 605 17.9 (7.5) 24.2 (4.7) 26.7 (3.6) ˂0.001
<24 139 10.8 38.1 51.1 ˂0.001
24-26 137 2.2 20.4 77.4
27-28 102 2.0 26.5 71.5
>=29 227 0.4 11.5 88.1

mms 27 mean (sD) /quartiles 500 11.4 (6.2) 17.7 (6.1) 22.2 (5.1) ˂0.001
<14 108 37.0 46.3 16.7 ˂0.001
14-19 118 11.9 53.4 34.7
20-23 116 3.4 32.8 63.8
>=24 158 1.3 24.1 74.6

1. Number of respondents to this question; 2. aDl: activities of Daily living; 3. IaDl: Instrumental activities of daily living: missing values due to participants without telephone or
with no drug intake; 4. gDs score >=2: depression; 5. Who score <13: depressive disorders; 6. mms 1: original version; 7. mms 2: adapted for illiteracy;



1.09-1.33). In addition, subjects complaining of chronic pain
were two fold more likely to present a poor nutritional status.
When introducing mental health (model 3), beside the
persistent association with area of residence, income, and
marital status, a strong relationship was found between
impaired cognitive function or mood and poor nutritional status
(p<0.001).

the final model (model 4) presents the adjusted relationship
between poor nutritional status and the previously significantly
associated covariates. the Nagelkerke r2 was 0.396, which
means that nearly 40% of the variance of poor nutritional status
was related to the combination of the introduced explanatory
variables. It appeared that living in the mohafazat of Nabatieh
remained strongly associated with poor nutritional status, the
odds ratio being more than doubled as compared to mount
lebanon. moreover, higher income was associated with a 33%
lower risk of poor nutritional status. among the health –related
variables, a higher number of comorbidities and reporting

chronic pain remained both significantly related to poor
nutritional status. Furthermore, elderly people with depressive
disorders (higher gDs 5 score) were 1.7 fold more likely to be
either at risk for malnutrition or malnourished. Finally, a strong
and persistent relationship was observed between nutritional
status and all mms categories; in fact odds ratio decreased
gradually with increasing level of cognitive function (from 1st
to 4th quartile).

Discussion

to our knowledge, this appears to be the first community-
based study investigating the nutritional status of rural elderly
lebanese in relation to the main potentially associated factors.
as already showed in the previous published paper (15), poor
nutritional status, defined as either malnutrition or risk of
malnutrition, was present among 37.1% of the sample, with a
higher proportion found in the female population. the higher
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Table 3
Binary logistic regression models for malnourished/at risk of malnutrition versus well nourished regarding socio demographic

indicators and health status variables

Measures Model 11 MODEL 22 Model 33 Model 44
OR (95% IC) p OR (95% IC) p OR (95% IC) p OR (95% IC) p

Socio demographic indicators
age 1.032 (1.011-1.053) 0.003 1.032 (1.009-1.055) 0.006 1.013 (0.990-1.036) 0.268 1.014 (0.991-1.014) 0.242
gender 0.851 (0.563-1.288) 0.446
mouhafaza <0.001 <0.001 <0.001 0.003
North vs mount lebanon 0.671 (0.454-0.991) 0.045 0.737 (0.455-1.194) 0.216 0.772 (0.501-1.190) 0.241 0.858 (0.550-1.337) 0.499
south vs mount lebanon 1.523 (0.953-2.432) 0.078 1.309 (0.786-2.180) 0.301 0.984 (0.557-1.741) 0.957 0.864 (0.471-1.584) 0.636
Nabatieh vs mount lebanon 2.896 (1.847-4.542) <0.001 2.904 (1.776-4.748) <0.001 2.255 (1.348-3.773) 0.002 2.306 (1.353-3.931) 0.002
Bekaa vs mount lebanon 0.768 (0.515-1.146) 0.196 0.670 (0.429-1.046) 0.078 0.874 (0.566-1.352) 0.546 0.891 (0.570-1.392) 0.613

marital status 0.037 0.517 0.019 0.074
Divorced/single vs married 1.145 (0.637-2.058) 0.651 1.167 (0.630-2.160) 0.624 0.465 (0.234-0.925) 0.029 0.525 (0.262-1.054) 0.070
Widowed vs married 1.535 (1.107-2.129) 0.010 1.219 (0.858-1.732) 0.269 1.265 (0.892-1.794) 0.187 1.206 (0.841-1.729) 0.309

education 0.003 0.063 0.022 0.174
Primary school vs illiterate 0.795 (0.583-1.083) 0.145 0.791 (0.560-1.117) 0.183 0.766 (0.543-1.079) 0.127 0.774 (0.543-1.102) 0.155
middle school vs illiterate 0.534 (0.333-0.856) 0.009 0.656 (0.388-1.111) 0.117 0.517 (0.303-0.880) 0.015 0.671 (0.388-1.160) 0.153
high school/university vs illiterate 0.282 (0.129-0.620) 0.002 0.339 (0.143-0.805) 0.014 0.332 (0.132-0.837) 0.019 0.423 (0.167-1.074) 0.070

Income (high vs low) 0.715 (0.583-0.876) 0.001 0.720 (0.582-0.891) 0.003 0.772 (0.616-0.967) 0.024 0.774 (0.615-0.975) 0.030
Financial dependency 0.791
totally vs independent 1.148 (0.773-1.703) 0.494
Partially vs independent 1.065 (0.738-1.539) 0.736

occupation 0.002 0.207 0.435 0.723
employee vs farmer 1.235 (0.789-1.933) 0.355 0.987 (0.604-1.612) 0.959 1.206 (0.730-1.990) 0.465 1.076 (0.639-1.811) 0.782
self employed vs farmer 1.083 (0.666-1.763) 0.748 0.850 (0.498-1.452) 0.553 0.979 (0.566-1.683) 0.931 0.815 (0.463-1.437) 0.480
unemployed vs farmer 2.271 (1.433-3.597) <0.001 1.331 (0.872-2.030) 0.185 1.339 (0.864-2.074) 0.192 1.055 (0.668-1.667) 0.817
Physical Health Status
Number of comorbidities 1.210 (1.097-1.333) <0.001 1.218 (1.122-1.323) <0.001
Number of drugs 1.037 (0.970-1.109) 0.282
Chronic pain 2.019 (1.479-2.757) <0.001 1.719 (1.238-2.389) 0.001
Digestive disorders 1.134 (0.953-1.350) 0.157
edentulism 1.348 (0.947-1.917) 0.097
Buccodental complaints 0.750 (0.534-1.053) 0.097
Mental Health Status
mms (quartiles)5 <0.001 <0.001

2nd quartile vs 1st quartile 0.593 (0.390 -0.902) 0.014 0.582 (0.378-0.896) 0.014
3rd quartile vs 1st quartile 0.493 (0.316-0.769) 0.002 0.487 (0.308-0.770) 0.002
4th quartile vs 1st quartile 0.301 (0.193-0.471) <0.001 0.274 (0.172-0.435) <0.001

5 item gDs score6 1.760 (1.560-1.986) <0.001 1.663 (1.467-1.885) <0.001

1. model 1 = logistic regression analysis between poor nutritional status (malnutrition/at risk of malnutrition) and socio-demographic indicators; 2. model 2 = association between poor
nutritional status and health related factors adjusted for socio-demographic indicators; 3. model 3= association between poor nutritional status and mental health adjusted for socio-
demographic indicators; 4. model 4: adjusted for all significantly associated variables; 5. each quartile includes individuals from respective quartiles of mms 1 ( original form) and mms
2 (adapted for illiterate); 6. continuous variable: higher score = more depressive disorders.



prevalence of malnutrition among females was already
mentioned in the literature, especially in developing countries
(9, 22). thus, women in low income countries may be
disadvantaged in multiple domains due to discriminatory
practices, multiple pregnancies and lack of attention to health
(23). however, gender was no longer associated with
nutritional status when other socio-demographic characteristics
were taken into account, suggesting that lower education,
income, occupation and more frequent widowhood of women
explained their poorer nutritional status (15). Indeed, in the
final regression model, among socio-demographic variables,
only area of residence (mohafazat) and income remained
significantly associated to nutritional status. living in the
mohafazat of Nabatieh was related to a more than two fold
increased risk of being either malnourished or at risk of
malnutrition, regardless of socioeconomic factors and health.
this was a surprising finding, which may be explained by
residual confounders; further research is needed in order to find
possible explanations. given this fact, analyzing food
consumption of our study sample will be of great importance
and regional differences may be found in dietary habits.
limited food supply and access to health care may also explain
the disadvantaged status of older Nabatieh residents, suggesting
public health interventions.

among socioeconomic status, higher income was inversely
associated with malnutrition. this fact was already reported in
the literature: in a study conducted among elderly subjects in
rural Bangladesh, having no income was significantly
associated with a lower mNa score (9) . other authors
mentioned that elderly individuals who live in poverty are at
greater risk of malnutrition (24). this may be due to reduced
food availability, consumption of food low in essential nutrients
(9) and growing food insecurity (25).

another important indicator of socio-economic status was
education whose association with nutritional status persisted in
multivariate analysis when adjusted for other socio-
demographic variables, such as income. In fact, education and
income are conceptually different and thus not interchangeable;
each of them refers to different underlying pathways (26) and
contributes separately to nutritional intake (27). several authors
found that a higher educational level contributes to a better
nutritional status (9, 28, 29). educated people, for example, are
more informed about the importance of food for health (9) and
more able to understand nutritional guidelines (30).

When introducing health related variables in the regression
model, the association between education and nutritional status
became less significant. however, odds ratios were virtually
unchanged but the confidence interval was wider because of the
many explanatory variables in the model, suggesting an
independent impact of income and education on nutritional
status.

By contrast, low income remained strongly associated with
malnutrition whatever the model, suggesting that economic
factors are a powerful driver of nutritional status in this

population.
regarding health status, morbidity and nutritional status are

linked in various ways: in our study, the number of chronic
diseases was associated with an increased risk of poor
nutritional status. Ferdous et al (9) reported a positive
association between the burden of disease and malnutrition in a
rural population of elderly people living in Bangladesh. In a
prospective study carried out by Beck et al (34) among Danish
elderly, the authors found a positive relationship between the
risk of malnutrition (based on mNa) and frequency of
hospitalization. the relation between these two conditions is
complex. In fact, one of the major consequences of malnutrition
is an increased risk of morbidity, especially the risk of
nosocomial infection (35) and the risk of falls and fractures
(36). on the other hand numerous diseases are accompanied by
decreased food intake and metabolic changes which have a
negative impact on energy balance (14, 37). this may create a
vicious circle between malnutrition and disease.

an original finding of our study was the association between
chronic pain and impaired nutritional status. the relationship
remained in the final model after introducing all potential
confounders. In fact, persistent chronic pain may reduce
appetite and pleasure related to food intake (38). although
chronic pain is highly prevalent among geriatric population
(39), studies analyzing the impact of chronic pain on food
intake and nutritional status are lacking.

Furthermore, depression is one of the best recognized risk
factors of malnutrition in geriatric population (40). about 90 %
of elderly subjects suffering from depression experience
weight loss against only 60% in younger adults (41). this may
be due to lack of appetite, decreased interest in self-care and
physical weakness (42). In our study, we found a strong
association between poor nutritional status and depression.
however, due to the cross-sectional design, the direction of the
relationship cannot be inferred from our study. Indeed, current
epidemiological data suggest that deficiencies in micronutrients
which are essential in brain metabolism such as B vitamins,
vitamins C and e, and omega-3 fatty acids may increase the
risk of depression (43).

regarding cognition, a negative association was found
between poor nutritional status and better cognitive function.
similar findings were reported by several authors (13, 44, 45).
Decreased food intake and eating behavior disturbances are
typically observed in patients suffering from alzheimer’s
disease (46); these patients may forget to eat, forget how to
prepare meals or refuse to eat (47). even mild cognitive decline
may be accompanied by nutritional changes. In a study
conducted by shatenstein et al (48), the authors reported poor
nutritional intakes and higher nutritional risk among patients
with early stage alzheimer disease when compared to
cognitively intact elderly subjects. however, here again reverse
causation cannot be excluded. Indeed, consumption of several
foods or nutrients including antioxidant compounds such as
vitamins C and e, and long-chain omega-3 fatty acids may
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influence the development of dementia (49). For instance, in
the three-city cohort study , regular consumption of fruits ,
vegetables and fish was associated with a decreased risk of
dementia among French elderly individuals (50). thus, a
vicious circle may underlie the link between poor dietary
habits, nutritional status, and impaired cognition.

the major strengths of our study include the evaluation of a
large rural sample with a comprehensive assessment of
numerous variables potentially linked to nutritional status.
moreover, our sample was representative of rural elderly
people and participation rate was above 90%. however,
several limitations have to be mentioned such as the cross-
sectional design which does not allow establishing causality.
Furthermore, differences in cognitive status among individuals
may be responsible for information bias related to memory loss.
also, several measures relied on self report such as type and
number of chronic diseases. Finally, there may be some
unrecognized factors and remaining residual bias.

We can conclude from this study that elderly people
suffering from poor financial condition, those with multiple
chronic diseases, those reporting chronic pain or presenting
mental disorders were at high risk of malnutrition. Poor
nutritional status was significantly associated to the mohafazat
of Nabatieh; further investigations are needed to clarify these
findings. In addition, efforts should be made to improve the
attention of health professionals and care givers to malnutrition,
especially in the context of the demographic changes. specific
training courses should be organized to enhance knowledge
about nutrition and community based routine screening of more
vulnerable groups, such as poor people living in
underprivileged regions, and those suffering from multiple
comorbidities, should be implemented. In the same way,
nutritional guidelines for elderly people have to be developed.
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