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AN EVALUATION OF THE NUTRITIONAL STATUS OF ELDERLY WITH
THE USE OF THE MNA QUESTIONNAIRE AND DETERMINATION OF
FACTORS CONTRIBUTING TO MALNUTRITION. A PILOT STUDY
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ABSTRACT

Background. In the elderly, nutrition significantly influences biological aging and physiological and pathological changes
in the body. A balanced diet and physical activity are the key to good physical and mental health.

Objective. The aim of this study was: (1) to perform nutritional screening tests in senior citizens residing in eastern Poland
and (2) to evaluate the risk of malnutrition in elderly people who live with their families, seniors who live independently,
and residents of nursing homes.

Material and method. The Mini Nutritional Assessment (MNA) screening tool comprising a questionnaire with 22
questions and an abbreviated and survey-adapted version of the questionnaire (KomPAN) were used to investigate eating
habits and self-perception of health and nutrition. A total of 398 correctly filled out questionnaires were selected and the
resulting data were subjected to statistical analyses in the Statistica 10 program.

Results. The BMI values of most respondents were indicative or malnutrition or risk of malnutrition, regardless of gender
(mean BMI 23.88 kg/m2 +5.08). Most overweight and obese respondents were female (p=0.0001). The observed decreased
BMI values was significantly (p=0.0012, rs= 0.6714) correlated with lower food intake. Unintentional weight loss greater
than 3 kg was most frequently noted in respondents living in nursing homes and living independently (p=0.0021). Eating
difficulties also considerably influenced the respondents’ nutritional status. The respondents’ BMI values were significantly
correlated (p<0.0001) with their MNA scores, the average MNA score was 21.0+4.4, (rs = 0.7293). Overweight and obese
respondents were more likely to consume at least three meals daily (OR=1.87; 95% CI: 1.32-2.06; p<0.001).
Conclusions. The BMI values and MNA scores of the tested subjects indicate that the majority of the surveyed respondents
were malnourished or at risk of malnutrition, regardless of gender. In the present study, the residential environment
significantly influenced the patients’ nutritional status, in particular in respondents with impaired motor abilities and
eating difficulties.
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STRESZCZENIE

Wprowadzenie. Sposob zywienia w wieku starszym wywiera istotny wplyw na biologiczne starzenie si¢ oraz fizjologiczne
i patologiczne zmiany organizmu. Prawidtowe odzywienie jest podstawa utrzymania zdrowia i kondycji fizyczne;.

Cel. Celem pracy byta 1) przesiewowa ocena stanu odzywienia oséb starszych na terenie wschodniej Polski, 2) ocena
czynnikéw ryzyka wystepowania niedozywienia wsrdd osob mieszkajacych z rodzinami, samotnie lub w domach
pomocy spotecznej.

Material i metody. Badanie zostalo przeprowadzone za pomocg ankiety opartej na kwestionariuszu Mini Nutritional
Assessment (MNA) zawierajacej metryczke i 22 pytania oraz zmodyfikowanego kwestionariusza (KomPAN) do badania
zwyczajow zywieniowych i sposobu zywienia. Uzyskano 398 prawidtowo wypetnionych kwestionariuszy, ktore poddano
analizie w programie Statistica 10.

Wyniki. Zdecydowana wigkszo$¢ badanych osob starszych bez wzglgdu na pte¢ cechowata si¢ niedozywieniem lub miata
ryzyko niedozywienia ocenione na podstawie wartosci BMI (BMI srednie 23,88 kg/m2 +5,08). Wsrod osob z nadwaga
1 otyloScig statystycznie czgsciej wystepowaty kobiety (p=0,0001). Spadek masy ciala byt statystycznie istotnie zwiazany
z ograniczeniem przyjmowania positkow u badanych (p=0,0012). Najczg$ciej niezamierzony spadek masy ciata powyzej
3 kg odnotowano u o0s6b mieszkajacych samotnie lub w DPS (p=0,0021). Trudno$ci w spozywaniu positkow miaty
duzy wpltyw na stan odzywienia badanych. Zalezno$ci pomigdzy wartosciag BMI, a iloscig punktéw uzyskanych przez
respondentdw w tescie MNA byly istotne statystycznie (p<0,0001), wraz ze spadkiem wartosci BMI wystepowat spadek
ilosci punktow uzyskanych w tescie MNA. Srednia ilo$¢ punktow, ktérg uzyskali respondenci w tescie MNA wyniosta
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21,0+4,4. Osoby z nadmierna masa ciala istotnie czgéciej spozywaly co najmniej 3 positki dziennie (OR=1,87; 95% CI:

1,32-2,06; p<0,001).

Whioski. Zdecydowana wigkszo$¢ badanych osob starszych bez wzgledu na pteé cechowata si¢ niedozywieniem lub
miata ryzyko niedozywienia ocenione na podstawie wartosci BMI i wyniku testu MNA. W przeprowadzonym badaniu
srodowisko zamieszkania miato istotny wptyw na stan odzywienia pacjentow, szczegolnie w przypadku wystgpienia
ograniczen ruchowych lub zaburzen w przyjmowaniu pokarmow.

Stowa kluczowe: niedozywienie, MNA, niezamierzona utrata masy ciata, BMI, osoby starsze

INTRODUCTION

The elderly population is growing rapidly around
the world and is expected to increase from 739 million
in 2009 to 2 billion in 2050 [33]. In the elderly,
nutrition significantly influences biological aging and
physiological and pathological changes in the body
[19]. A balanced diet and physical activity are the
key to good physical and mental health. Malnutrition
decreases physical ability and quality of life, it prolongs
hospitalization and contributes to higher mortality in
the senior population [22, 29].

The elderly are particularly susceptible to
malnutrition due to age-related changes in brain
regulation ofhunger and satiety, lower compensation for
energy intake from food, changes in the gastrointestinal
tract (lower metabolic rate) and weakening of the
sense of smell and taste. Coexisting chronic diseases,
dental problems, depression, impaired mobility or
immobilization also contribute to malnutrition [3,
17]. The risk of malnutrition increases significantly in
patients with cancer, gastrointestinal, cardiovascular,
respiratory and neurological diseases [32].

Malnutrition in the elderly increases the risk of
muscular atrophy and muscle weakness, it lowers
psychomotor skills and bone mineral density,
contributes to therisk of bone fracture, anemia, immune
disorders, increases susceptibility to infections,
respiratory disorders, water-electrolyte imbalance,
orthostatic hypotension, bed sores, wound infections
and prolongs healing of postoperative wounds [1, 3, 9].
Nutrition is often correlated with socioeconomic status.
Older citizens with low socioeconomic status cannot
afford wholesome food products [10]. Environmental
factors also play a role in nutrition. Social isolation,
loneliness and grieving contribute to malnutrition as
well as protein, mineral and vitamin deficiencies [23].
Pharmacological treatment can also decrease appetite,
promote nausea and impair intestinal absorption.

In geriatric patients, screening tests are
recommended as the first step in diagnosing
malnutrition. Simple, low-cost and rapid methods
should be used to detect malnutrition in the elderly
[12]. According to the European Society for Clinical
Nutrition and Metabolism (ESPEN), nutritional status
should be diagnosed with standard screening tools such
as the Mini Nutrition Assessment (MNA), Nutrition
Risk Screening 2002 (NRS) and the Malnutrition

Universal Screening Tool (MUST) [15, 16, 18]. Various
screening tools are used in different countries. The
Malnutrition Universal Screening Tool is a popular
solution in Australia and the United Kingdom [14],
whereas the NRS 2002 tool is more widely used in
Western Europe [28]. In Poland, the MNA is one of
the most popular nutrition screening tools. It involves a
questionnaire for evaluating the risk of malnutrition in
elderly patients in nursing homes, senior care centers
and hospitals as well as in independently living seniors
with normal albumin levels and BMI values. The
MNA is a highly valuable tool which evaluates both
physical and mental health. It accounts for the food
intake, weight loss, mobility, psychological stress and
acute physical illness in the three months preceding
the test. Assessing malnutrition in older people with
simple tools can be critical to early diagnosis and
intervention. In addition, learning about the risk
factors for malnutrition will help direct the attention
of medical staff and nutritionists to the most at-risk
groups. The obtained results will allow to find out the
frequency of the problem and to develop a support
strategy for the elderly at risk of malnutrition.

The aim of this study was to perform nutritional
screening tests in senior citizens residing in eastern
Poland and to evaluate the risk of malnutrition in
elderly people who live with their families, seniors
who live independently, and residents of nursing
homes.

MATERIAL AND METHODS

Place and period of study
The study was carried out between March and June
2019 in the Lublin Region in eastern Poland.

Methods

The Mini Nutritional Assessment (MNA)
screening tool comprising a questionnaire with 22
questions and an abbreviated and survey-adapted
version of the questionnaire (KomPAN) were used to
investigate eating habits and self-perception of health
and nutrition. The inclusion criteria were age higher
than 65 years, permanent residence in the Lublin
Region and absence of mental or neurodegenerative
diseases preventing direct contact and completion
of the questionnaire. Persons with chronic and
terminal illnesses were excluded from the study. The
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participants gave their consent to participate in the
study, were informed about its purpose and that the
collected data would not make it possible to identify
the participants. The questionnaire was filled out
independently or with the assistance of a care worker
by a total of 546 respondents. Anthropometric
measurements were also performed. Participation
in the study was voluntary and anonymous, and all
respondents gave their consent to participate in the
survey.

Four anthropometric assessments were taken by
the surveyor while participants wore light clothing
and were barefoot: height, weight, calf circumference
(CC) and mid-arm circumference (MAC). Height was
measured using a mechanical stadiometer; weight was
measured with a digital weighing scale. The Body
Mass Index was calculated as weight in kg / (height
in m)?. Calf circumference was measured on seated
participants with an inextensible tape at several
locations to find the maximal bare calf circumference.
For mid-arm circumference, the participant’s forearm
was held in horizontal position to locate and mark
the mid-distance between the acromial surface of the
scapula and the olecranon process of the elbow.

The sum of the MNA score distinguishes between
elderly patients with: 1) adequate nutritional status,
MNA > 24; 2) protein-calorie malnutrition, MNA
< 17; 3) risk of malnutrition, MNA between 17 and
23.5. The obtained scores were characterized by 96%
sensitivity, 98% specificity and 97% predictive value
[16].

Statistical Analysis

A total of 398 correctly filled out questionnaires
were selected, and the resulting data were subjected
to mathematical and statistical analyses in the
Statistica 10 program. Normality of the distribution of
continuous variables was assessed with the Shapiro-
Wilk test. For continuous variables, the data were
presented as means with 95% confidence interval
(95% CI) while categorical variables were presented
as a sample percentage (%). The MNA tool was
validated by calculating Spearman’s rank correlation
coefficients between the overall MNA score and
each of the 18 items included in the MNA. BMI has
been found to be a useful tool in clinical and public
health practice for assessing the nutritional status
of adults [6] and the elderly [8]. The prevalence of
three nutritional categories—malnourishment, risk
of malnourishment and normal nutritional status—
were calculated to assess the respondents’ nutritional
status. The odds ratios (ORs) and 95% confidence
intervals (95% Cls) were calculated. The significance
of ORs was assessed by Wald’s statistics. The levels
of statistical significance were set at P < 0.05 (¥),
P< 0.01 (**), P< 0.001 (***). The Shapiro-Wilk test

was used to test the normality of distributions. The
average nutritional status of groups was compared by
ANOVA, and frequency distributions were evaluated
by Pearson’s chi-squared (%) test. Two-tailed p-values
<0.05 were considered statistically significant in
all tests. Analyses were performed using Statistica
software (version 13.1 PL; StatSoft Inc., Tulsa, OK,
USA,; StatSoft, Krakow, Poland).

RESULTS

The participants were 37.9% male and 62.1% female
(Table 1) with a mean age of 70.6 years (minimum 65
years, maximum 88 years). Only urban residents lived
in nursing homes, including 15 men and 24 women.
Independently living seniors were more often female
(19.0%) urban dwellers (p=0.0023), and only 8.6% of
male respondents lived alone. Regardless of their place
of residence, the majority of respondents lived with at
least one family member, usually a spouse or children.

Table 1. Characteristic features of the surveyed population

Number
Characteristic features of respondents | p-Value
n (%)
Female 247 (62.1)
Male 151 (37.9) <0.05
Place of residence
Rural area 142 (35.7)
<0.05
Urban area 256 (64.3)
Residential environment
Living with family 299 (75.1)
Living independently 60 (15.1) <0.01
Living in a nursing home 39 (9.8)
Chronic diseases
car(filgfafsrgﬁ?;rlzrilsfases 109274
Diabetes 57 (14.3)
Osteoporosis 29 (7.3) <0.05
Asthma/allergy 21 (5.3)
Other 182 (45.7)
Nutritional status
Overweight/obese 58 (14.6)
Healthy weight 95 (23.9) <0.01
Risk of malnutrition 247 (61.5)

The respondents’ nutritional status was evaluated
based on a BMI scale designed specifically for the
elderly. There are no evidence-based guidelines to
assist clinicians in classifying elderly patients based on
their BMI values. However, there is strong emerging
evidence that BMI cut-offs may not be appropriate
in seniors. Therefore, it is recommended that BMI
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classifications are adjusted for people aged > 65 years
as follows: underweight <23.99 kg/m?, healthy weight
24-29.99 kg/m? and overweight >30 kg/m? [5, 31].

The BMI values of most respondents were
indicative or malnutrition or risk of malnutrition,
regardless of gender (mean BMI 23.88 kg/m? +5.08)
(Figure 1). Most overweight and obese respondents
were female (p=0.0001). The obtained scores were not
differentiated by the respondents’ place of residence
or residential environment. A significantly (p=0.0012)
higher number of respondents with healthy weight
were urban dwellers who lived with their family or
spouse. Gender was not a differentiating factor.
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Figure 1. Evaluation of nutritional status based on BMI
values, normal distribution

The respondents’ BMI values were influenced by
lifestyle and diet (Table 2). Patients whose food intake
decreased significantly in the previous three months
were characterized by a decrease in BMI values
(mean BMI of 20.90 kg/m?, p<0.0001). Respondents
whose body weight decreased by more than 3 kg in
the previous 3 months were also characterized by
lower BMI (mean BMI of 22.25 kg/m?, p<0.0001).
The observed decreased BMI values was significantly
(p=0.0012; r, = 0.6714) correlated with lower food
intake. Unintentional weight loss greater than 3 kg
was most frequently noted in respondents living in
nursing homes and living independently (p=0.0021).
Eating difficulties also considerably influenced the
respondents’ nutritional status. Respondents who
required assistance in eating where characterized by
lower BMI (mean BMI of 20.95 kg/m?, p=0.0054), and
these seniors were significantly (p=0.0001) less likely
to live with their families. Appetite did not exert a
significant influence on BMI (p=0.1411).

The surveyed respondents suffered from chronic
diseases. Their BMI values were most influenced
by colorectal cancer (mean BMI of 18.10 kg/m?) and
ischemic heart disease (mean BMI 0f20.63 kg/m?). The
BMI of respondents with diabetes was significantly
higher (24.98 kg/m?, p=0.0016). In elderly patients
suffering from chronic diseases, pharmacological
treatment can adversely influence nutritional status;
however, these factors were not significantly correlated
in the surveyed subjects (p=0.2627).

Table 2. Distribution of BMI values and the number of points in the MNA test depending on the characteristics of the

population
BMI [kg/m2] Points in MNA
Parameter — - p-Value
Mean/S | Minimum | Maximum test
Sex *
Female 25.61+3.7 18.6 45.1 22.6
Male 22.41+5.9 17.4 46.3 19.5
Residential environment o
living with family 23.9+2.4 18.7 46.3 23.3
living independently 24.99+3.1 18.9 35.2 21.7
living in nursing home 21.48+5.4 174 21.7 18.6
Nutritional status ns
overweight/obese 34.7+4.9 30.0 46.3 239
healthy weight 26.4+2.6 24.2 29.9 23.1
underweight 20.8+2.1 17.4 23.1 18.5 *
‘é‘:ﬁfé‘tﬁ“&ﬁ‘iﬂfﬁ; 23.5442.9 190 33.6 19.4 o
psychological stress in the past 24345 183 385 16.2 oo
3 months

Nutritional status BMI categorized with cut-offs according to: underweight BMI < 23.99 kg/m?; healthy weight BMI =

24.0 to 29.9 kg/m?; overweight/obesity BMI > 30 kg/m?,

Statistically significant at * p < 0.05; ** p< 0.01, *** p< 0.001, ns—not significant.
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Motor skills were significantly (p=0.0052)
correlated with BMI values. The majority of
respondents did not have mobility problems (73.6%)
and were characterized by the highest BMI (mean
BMI of 24.30 kg/m?). Bedridden patients accounted
for 4.88% of the studied population, and they were
characterized by the lowest BMI (21.54 kg/m?) which
was significantly correlated with lower food intake
(p=0.0002). The place of residence significantly
influenced the respondents’ nutritional status.
Rural residents were characterized by significantly
(p<0.0001) lower BMI (21.19 kg/m? £4.12) than urban
dwellers (25.34 kg/m? +4.76).

The respondents’ BMI values were significantly
correlated (p<0.0001) with their MNA scores (Figure
2). The average MNA score was 21.0+4.4. A strong
positive (r, = 0.7293) correlation was observed in
Spearman’s rank correlation test, indicating that a
decrease in BMI values was correlated with a decrease
in MNA scores.

fruit and vegetables less than once a week were at
greater risk of malnutrition. These respondents were
significantly more often residents of nursing homes
or independently living seniors (p=0.0002) who had
a sedentary lifestyle (p=0.034), experienced pain
(p=0.0001) and eating difficulties (p=0.0023). Dairy
products and meat were the most popular foods in
the surveyed population, whereas legumes, fish and
vegetables were least popular. A strong negative (r, =
-0.863) correlation between a sedentary lifestyle and
the deficiency of nutritional foods in the respondents’
diets was observed in Spearman’s rank correlation
test. In the studied population, 75% of the respondents,
including patients with a history of hospitalization,
had never been subjected to nutritional assessments.
The respondents who had been assessed with the use
of various questionnaires suffered from colorectal and
pancreatic cancer, and they had been evaluated as part
of their oncological treatment. In this group, 2/3 of
the respondents had been assessed with the use of the
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Figure 2. Correlation between MNA scores and BMI values in relation to nutritional status

The respondents’ physical activity levels were
correlated with their overall MNA scores, and persons
with a sedentary lifestyle scored a significantly
lower number of points in the MNA test (p<0.05).
Respondents receiving more than 3 medications daily
were characterized by lower MNA scores (p<0.05)
and a higher risk of malnutrition.

The respondents’ dietary preferences were also
significantly correlated with malnutrition or the risk of
malnutrition expressed by their MNA scores. People
who consumed dairy products, legumes, meat, fish,

MNA tool, and the nutritional status of the remaining
subjects had been diagnosed with custom-designed
questionnaires or the SGA tool. Only 11 patients had
been assessed more than once, and the remaining
patients who had been diagnosed as malnourished or at
risk of malnutrition had not been evaluated repeatedly.

Based on the results of anthropometric analyses,
the studied population was divided into three groups:
a) overweight/obese, b) at risk of malnutrition/
malnourished, c) healthy weight (reference group).
The presence of relationships between the risk of
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malnutrition and overweight vs. health condition, by significantly lower MNA scores (p<0.05).
nutritional status and, indirectly, the score in the MNA  Spearman’s rank correlation test revealed a strong
screening test was determined (Table 3). negative correlation (r, = -0.841) between the above

Table 3. Odds ratio (95% confidence interval). Relationships between malnutrition or excess body weight and factors
influencing the score in the MNA questionnaire

Overweight/obese (healthy
weight reference group)

0.94 (0.87-1.03)
0.93 (0.71-1.04)
1.06 (0.91-1.19)
1.04 (0.82-1.15)

1.87%* (1.32-2.06)
113 (0.88-1.24)
1.09 (0.94-1.23)

Risk of malnutrition (healthy
weight reference group)

1.73%* (1.54-1.89)
1.09 (0.94-1.21)
1.06 (0.89-1.07)
1.29% (1.19-1.59)
0.78* (0.66-1.03)

0.77* (0.54-0.89)
1.35% (1.21-1.57)

Weight loss in the last 3 months

Neuropsychological problems

Takes more than 3 prescription drugs per day

Pressure sores or skin ulcers

Number of full meals eaten daily

Consumptions markers for protein intake

Views self as being malnourished

Views self as having no nutritional problems

2.06*** (1.57-2.34)

0.69** (0.52-0.89)

Statistically significant at * p < 0.05; ** p <0.01; *** p <0.001;

Unintentional weight loss (OR=1.73; 95% CIL:
1.54-1.89; p<0.01) and pressure sores or skin
ulcers (OR=1.29; 95% CI: 1.19-1.59; p<0.05) were
significantly more prevalent in respondents who were
classified as malnourished or at risk of malnutrition,
which, combined with a low intake of protein products,
can compromise motor skills and the quality of life.
Overweight and obese respondents were more likely
to consume at least three meals daily (OR=1.87; 95%
CI: 1.32-2.06; p<0.001). The study demonstrated that
other-than-normal nutritional status was significantly
more likely to contribute to negative self-perceptions
of health and dietary problems.

DISCUSSION

According to epidemiological data, the prevalence
of malnutrition reaches 30-65% among hospitalized
seniors and 25-60% among residents of nursing
homes. Malnutrition is least prevalent (2-32%) among
elderly persons who live with their families [20]. In
the present study, the residential environment was
significantly correlated with BMI values (p=0.0014).
All nursing home residents were malnourished or at
risk of malnutrition, and their BMI values ranged from
18.24 to 22.88 kg/m? (mean BMI 21.49 kg/m? £2.95
vs. BMI=23.94 in respondents living with families and
BMI=24.99 kg/m? in independently living seniors).
The WOBASZ Senior study conducted with the use
of an abridged MNA questionnaire revealed that 13%
of Polish seniors were malnourished and 57% were at
risk of malnutrition [30].

Many chronically ill seniors suffer from depression
and chronic pain, which decreases their wellbeing
and quality of life. The respondents affected by
psychological stress and disease were characterized

factors. Ahmadi et al.[2] demonstrated the depression
had a negative impact on the nutritional status of
seniors assessed with the use of the Mini-MNA
questionnaire (r=-0.58, p <0.0001). Residents of large
urban areas were also at significantly more susceptible
to depression than rural inhabitants (39.5% vs. 3.9%)
[2]. Similar results were reported in an Israeli study
where malnourished seniors were more likely to be
depressed and physically inactive [13].

Depression in the elderly can often lead to
malnutrition or dehydration, which, in turn, can induce
various kinds of physical illnesses. Physical ailments,
including those associated with malnutrition, can
also induce depression in the elderly who are more
psychologically vulnerable [27]. Senior citizens
should receive psychiatric and nutritional assistance
due to the strong relationship between the body and
the mind in older age.

Lack or loss of appetite contributes to the risk of
malnutrition. Payett et al. [21] demonstrated that
healthy appetite increases energy intake (p<0.01)
and protein intake (p<0.05). In a study by Shahar
[26] more than 20% of the respondents suffered from
poor appetite, and these patients were diagnosed
as malnourished. In the current study, appetite was
significantly correlated with the MNA score (p<0.05),
and a strong positive correlation (r, = 0.7854) was
noted in Spearman’s rank correlation test. The average
MNA score of respondents with normal appetite was
22.743.3, and it was higher than the MNA score
of patients who suffered from lack of appetite or
whose appetite had deteriorated significantly in the
3 preceding months (20.84+2.7). Loss of appetite is
highly implicated in unintentional weight loss and
malnutrition. Similar observations were made by
Brabcova 1in a study of seniors residing in the Czech
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region of Budejovice, where unintentional weight loss,
depression and decreased appetite were most highly
correlated with malnutrition. Social and economic
factors were less implicated in malnutrition than
biological factors [7].

The taste and aroma of food stimulate appetite
and contribute to the pleasure of eating. In this study,
respondents with an impaired sense of taste and smell
were characterized by significantly lower MNA scores
(21.0 v 22.7 in respondents without such impairment;
p= 0.0023). Many pharmaceutical treatments can
alter perceptions of taste and smell, including lipid
lowering drugs, antihistamines, antibiotics, anti-
inflammatory drugs, bronchodilators and other asthma
drugs, antihypertensive drugs, Parkinson’s disease
treatments and antidepressants. The mechanism
by which these drugs affect taste or smell remains
unknown [11]. Eating difficulties associated with oral
health problems, limited motor ability and digestive
disorders contributed to malnutrition (p=0.0012).
Research indicates that chewing problems can decrease
food intake and increase the risk of malnutrition [13].

In the present study, the respondents’ subjective
evaluations of health status were significantly
correlated with their MNA scores (p=0.0012). Persons
who described their health status as good and very
good, relative to their peers, scored a higher number
of points in the MNA test (p<0.05), and most of
them were women living with their families or living
independently. Respondents who described their
health status as poor or very poor, relative to their
peers, scored significantly fewer points in the MNA
test (p<0.05), and most of them were independently
living men and women residing in nursing homes.

When the risk of malnutrition is diagnosed early
in senior citizens, nutritional interventions can be
introduced to increase energy and protein intake
and, consequently, prevent nutrition-related diseases.
According to ESPEN data, malnutrition can decrease
physical activity, impair rehabilitation, prolong
treatment and hospitalization of the elderly [24].
Late diagnosis of malnourished patients with protein
and energy deficiencies and sarcopenia prolongs
hospitalization and increases treatment costs [4]. The
MNA tool supports rapid and simple evaluations of
nutritional status without increasing treatment costs.
The presented method is sensitive, it does not require
specialist tests, it effectively diagnoses patients who
are at risk of malnutrition, and it supports quick
nutritional interventions, in particular in health care
facilities [25].

Strengths and Limitations

The strength of the study was the anthropometric
assessment and assessment of the nutritional status
of a large group of elderly people living in various

environments. Measurements of height, weight
and weight, calf circumference (CC), and mid-arm
circumference (MAC) were made using validated
equipment. An additional strength was the research
using the MNA questionnaire, many people were
assessed for the first time and thus diagnosed with the
risk of malnutrition.

The limitation in the study was the difficulty
in reaching people living alone, and this group is
definitely more at risk of malnutrition than people
living with their family.

CONCLUSIONS

1. The BMI values and MNA scores of the tested
subjects indicate that the majority of the surveyed
respondents were malnourished or at risk of
malnutrition, regardless of gender.

2. In the studied population, the risk of malnutrition
was not significantly correlated with the
respondents’ economic status.

3. Unintentional weight loss, depression, chronic pain
and decrease in appetite were the main factors that
contributed to malnutrition in seniors.

4. In the present study, the residential environment
significantly influenced the patients’ nutritional
status, in particular in respondents with impaired
motor abilities and eating difficulties.

5. The MNA questionnaire is a simple and sensitive
tool which should be used to evaluate all patients
older than 65 years in outpatient clinics, hospitals,
nursing homes and sanatoriums.

6. Assessment of the nutritional status of the elderly
should be included in screening tests carried out in
primary health care facilities, in dietitian offices or
in other medical facilities.
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