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Abstract
Introduction: Nutrition assessment is one of the biggest challenges in family medicine practice
because of the increasing number of older people with more comorbidities and chronic therapy. The
MNA(Mini Nutritional Assessment) test has proven to be the most sensitive and exact tool for this
type of research. The aim of this study was to assess whether there is a difference in the nutritional
status of elderly people, over 65 years of age, with respect to sociodemographic characteristics,
number and type of chronic diseases, and number of medications used in chronic therapy.
Materials and methods: Research subjects were 207 patients at the age of 65 treated at the Medical
Centre Slavonski Brod during a period of 3 months. During the visit, the nutritional status was
examined by using the MNA test. The information on chronic diseases and number of medications
the patients were using has been collected from the Medicus computer program.
Results: According to the MNA test results, 62 subjects (30%) showed risk of malnutrition, average
age of the subjects was 72 years and the median of MNA test results was 25.50. Also, multimorbidity
is present in 64.73% of the subjects and 42% of them take more than three medications in chronic
therapy. No statistically significant difference was found in the results of the MNA test regarding the
number of chronic diseases (p =0.89) and number of medications (p = 0.87).
Conclusion: It is important to regularly monitor the nutritional status in order to prevent progression
of chronic diseases and reduce additional cost of treatment.
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Introduction
According to the latest epidemiological data,
there is a negative demographic trend in the
Republic of Croatia that is evident by the
increased number of older people (1,2).
Demographic aging has affected the Republic of
Croatia, with particular focus on people over 65
years of age who represent the fastest-growing
population segment in the world (3,4). According
to the 2011 population census data for the
Republic of Croatia, 24.1% persons were older
than 60 and 17.7% of persons were over 65 years
of age. According to the World Health
Organization (WHO), the Republic of Croatia is
among the countries with a high percentage of
population over 65 (3). According to data of the
Croatian Institute for Public Health (HZJZ), life
expectancy for elderly people has increased
from 71.0 years in total (66.1 for men, 76.2 years
for women) in the year 1991, to 77.9 years in total
(74.7 for men, 81 for women) in the year 2014 (4).
With the increase of the percentage of older
population, there is also a significant increase in
the number of medical examinations,
consumption of medicinal products and the
number of hospitalizations, which requires
better socioeconomic awareness and new
strategies in treatment of patients.
Aging weakens the integrative functions of the
endocrinological and immune systems. It also
causes the accumulation of free radicals, which,
in turn, leads to morphological and functional
changes in the body and shortens the cellular
life span. Morphological changes are observable
in all organs. These changes are characterized
by reduction in cell volume, atrophy and
progressive loss of cells (5, 6, 7). Also, changes in
the cardiovascular system imply lower heart
rate, decrease in catecholamine sensitivity and
in myofibril contractility (6, 7). There are also
changes in the respiratory function, which are
characterized by an increased residual volume,
decreased parenchyma elasticity and higher risk
of developing atelectasis.
Chronic disease is defined by WHO as a longlasting and slow-progressing condition. Today it
is the most common and most expensive health
2

care problem. There are numerous factors which
contribute to its development. These are, in
addition to the medical ones, socioeconomic
factors and political, cultural and environmental
aspects (8). Therefore, comorbidity represents
one of the greatest challenges in 21st century
medicine,
because
it
describes
the
simultaneous occurrence of two or more
diseases. This presents a challenge in both
scientific research and daily clinical practice and
treatment of patients. Sometimes treatment for
one disease leads to the appearance or
exacerbation of another disease, including
potentially a fatal outcome and premature
death. Furthermore, the presence of more
diseases and conditions concurrently is directly
related to higher mortality, deficient functioning,
lower quality of life and more frequent
hospitalizations.
Malnutrition can be defined as a nutrient
imbalance in which the intake of energy and
other nutritional factors is lower than their
consumption. This leads to the development of
chronic diseases. Malnourished patients are
reported to be prone to infections, which lead to
prolonged hospitalizations and increased costs
of healthcare (10, 11). Also, numerous diseases of
different organ systems can lead to malnutrition.
This means that malnutrition is caused by
changes in intake, digestion or absorption of
food but also by changes in the metabolism and
excretion and/or metabolic requirements for
energy, protein and other nutrients (12). In
addition, malnutrition can also be a result of low
socioeconomic level, inadequate nutritional
support as well as the nature of the disease itself
(loss of appetite in various acute and chronic
diseases).
Older age is associated with the presence of
chronic diseases. This, due to various
pathophysiological mechanisms, such as an
increased degree of chronic inflammation and
oxidative stress, leads to muscular wasting, but
also to other changes related to malnutrition
(e.g.
loss
of
some
micronutrients).
Multimorbidity, malnutrition and muscular
wasting (sarcopenia) increase the risk of
negative
health
outcomes,
such
as
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hospitalizations, dependence on others to
perform daily activities and premature death (13).
Important indicators of nutritional status are
biochemical methods based on blood and urine
tests, where serum protein levels are an
especially important factor. Albumin is the most
prominent in the serum proteins and also the
most cited biochemical parameter mentioned in
literature as an indicator of malnutrition (14, 15).
Questionnaires for nutrition status testing are the
most useful tools because they are more
comprehensive than other measures (based on
multiple measured parameters) used in the
assessment.
Furthermore,
the
literature
describes many different questionnaires that
have been used so far in clinical practice. The
MNA-SF (Mini Nutritional Assessment - Short
Form) test is a widely used screening tool
designed to examine the nutritional status of the
elderly, whether they are hospitalized, housed in
nursing homes or living independently in a
community. This test is used by healthcare
professionals and it is based on recording the
BMI, food intake, weight loss in the last three
months, mobility and the presence of
psychological stress and neuropsychological
problems in the last three months. Screening of
the elderly for malnutrition is easier to carry out
in general/family medicine practice because it
is easier retrieve general population data there.
For this purpose, simple but comprehensive and
accurate screening tools are required. The MNA
test has proven to be one of the most
appropriate tools (16, 17).
The aim of this study was to assess whether
there is a difference in the nutritional status of
the elderly, at the age of 65 or over, with respect
to sociodemographic status, number and type of
chronic diseases, number of medications in
chronic therapy and the achievement on the
MNA test.

3

Patients and methods
The study was conducted on 207 patients
(N=207), aged 65 and over, who were treated at
the family medicine practice in the Health
Centre of Slavonski Brod (Dom zdravlja
Slavonski Brod). This was done during a period
of three months (from January to March 2019).
Research subjects were treated for various
reasons, except those listed as exclusion criteria
(patients suffering from acute illnesses and
sudden health problems, patients with
malignancies, patients with limb amputations,
patients examined during home visits, patients
on chronic haemodialysis program). When it
comes to gender, 90 of the research subjects
were men (N=90, 43.47%) and 117 were women
(N= 117, 56.52%).
A Medicus computer program was used to
obtain information on chronic diseases and the
number of medications in chronic therapy.
During the patients’ ambulatory visit, a nutritional
assessment was performed using the MNA test.
The longer version of this test was used. It
consisted of 18 questions, which examined
patients’ eating habits, type of food they
consume, the number of medications in chronic
therapy and patients’ personal opinion about
their own health condition. The maximum
number of points that could be scored in the
MNA test was 30. The score ranging from 24 to
30 points indicates a good degree of nutrition, 17
to 23.5 indicates a risk of malnutrition and less
than 17 points indicates malnutrition (16, 17).
Clinical characteristics of patients are presented
descriptively (categorical variables as absolute
and relative frequency, and numerical variables
as mean and standard deviation and as
interquartile range and median). The chi-square
test was used to examine the difference
between categorical variables. Fischer's exact
test was also used. All p-values are two-sided.
The significance level will be set to alpha = 0.05.
The IBM SPSS 23 software package (IBM Corp.
(2015) IBM SPSS Statistics for Windows, Version
23.0. Armonk, New York: IBM Corporation) was
used for statistical analysis.
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Results
According to the MNA test results, 62 patients
(30%) showed malnutrition risk and only 2

patients (0.9%) had malnutrition. Personal history
of 134 subjects (64.73%) showed they suffered
from more than three chronic diseases and 87
subjects (42%) took more than three medications
(Table 1).

Table 1. Descriptive data of nutritional status (number and relative frequency) of the categorical
variables used in the study

Gender
Nutritional status

Number of chronic
diseases
Number of drugs in
chronic therapy

N

Relative frequency

male
female
well-nourished
risk of malnutrition
malnutrition
stage 4
<3

90
117
143
62
2
2
73

43.47%
56. 52%
69.1%
30%
0.9%
1%
35.26%

≥3
<3

134
120

64.73%
58%

≥3

87

42%

The average age of the research subjects was 72
years (interquartile range 69 to 76 years) and the
median MNA test result was 25.50 (interquartile
range 23 to 27). Overall, both genders had three
or more chronic illnesses present. Hypertension

was most prevalent as a chronic disease in both
genders. Musculoskeletal disorders were more
common in women, especially osteoporosis.
Diabetes and COPD were equally present in
both genders (Table 2).

Table 2. Descriptive data (absolute and relative frequencies) on the type and number of chronic
diseases depending on gender
Number of respondents
Male

4

Female

> 3 chronic diseases

N
57

Relative frequency
63.33%

N
77

Relative frequency
65.8%

< 3 chronic diseases

33

36.7%

40

34.2%

Diabetes

17

18.9%

22

18.8%

Hypertension
Gastrointestinal
diseases
COPD

79
27

87.8%
30%

108
45

92.3%
38.5%

7

7.8%

6

5.1%

Musculoskeletal
disorders
Osteoporosis
Arthritis

34

37.8%

61

52.1%

1
11

1.1%
12.2%

20
19

17.1%
16.2%
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The analysis of nutrition with respect to gender,
showed a lack of significant difference in the
The result would be somewhat different if the
achievement in the MNA test was measured by
the average number of points, rather than the

categories of malnutrition. Accordingly, the
results in the Student's t-test show a significant
difference between the genders (t (205) = 2.40, p
= 0.02), with men having a higher score (M = 25.41,
SD = 2.77) than women (M = 24.38, SD = 3.24).
These results are shown in Figure 1.

Figure 1. Arithmetic mean of MNA scores and associated confidence intervals (95%) in relation to
gender

male

There was no difference in nutrition when taking
into consideration the number of chronic
diseases (<3, ≥3),
most of the men who are suffering from three or
more diseases, showed good nutritional status.
On the other hand, further difference in
nutritional status was examined regarding the
presence of a single chronic disease
(hypertension, musculoskeletal diseases, COPD,
osteoporosis, arthritis). No significant statistical
difference was observed in the distribution of
frequencies of a specific chronic disease
between well-nourished patients and patients at
risk of malnutrition.
When it comes to examining the nutritional
status of older women, regarding the number of
5

female

chronic diseases, it should also be mentioned
that most women suffering from three or more
diseases showed good nutritional status. The
nutritional status with respect to the presence of
an individual disease did not show a significant
statistical difference in the nutritional status
between well-nourished elderly women and
women at risk of malnutrition.
Apart from gender, differences in nutritional
status were examined considering the age
factor. Subjects were divided into four
categories according to their age; 65 to 69, 70 to
72, 73 to 76 and 77 to 91 years of age. The first
age group (65-69 years) was the one with the
highest percentage of three or more chronic
diseases (Table 3).
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Table 3. Distribution of respondents by age categories and nutritional status

Number (%) of respondents

Number of
chronic diseases
(65 – 69)

Number of
chronic diseases
(70 – 72)

Number of
chronic diseases
(73–76)

Number of
chronic diseases
(77 – 91)

Insufficient
nutrition
6 (9.1)

Total

<3

Wellnourished
22 (33.3)

≥3

32 (48.5)

6 (9.1)

38

total

54

12

66

<3

14 (31.8)

3 (6.8)

17

≥3

22 (50)

5 (11.4)

27

total

36

8

44

<3

8 (16.7)

5 (10.4)

13

≥3

24 (50)

11 (22.9)

35

total

32

16

48

<3

6 (12.2)

9 (18.4)

15

≥3

15 (30.6)

19 (38.8)

34

total

21

28

49

P

28
0.56*

>0.99†

0.73†

0.79*

p -statistical significance, * - Chi-square test, † - Fisher's exact test

Examining the difference in nutritional status
with regard to the number of medications a
subject was taking, the chi-square had no
(1) = 0.02, p = 0.87. To check the
potential direction of the difference, Student's ttest was again performed on the MNA results,
showing no significant difference (t (205) = 0.59,
p = 0.55). However, upon examining the degree
of malnutrition considering patients’ age and
score on the MNA test, it was observed that
well-nourished patients were younger (M =
72.02, SD = 5.38) than malnourished patients (M =
75.64, SD = 6.12)

Discussion
One of biggest challenges for a family medicine
doctor is to recognize and prevent malnutrition
due to negative demographic situations and a
6

large number of elderly people. Also, there are
other factors that make this work and the
objectivity of clinical judgment more difficult.
These include a large number of outpatient
examinations, lack of medical staff and working
as a substitute in different outpatient clinics.
The results obtained in our research showed
that elderly people are often diagnosed with two
or more chronic diseases. However, the results
also show that there is no significant correlation
between the number of chronic diseases and
nutritional status. It should be emphasized that
elderly men and elderly women show signs of
multimorbidity equally (Table 1).
One of the biggest challenges was to choose a
proper screening tool for malnutrition (18, 19).
Reasons for that are multimorbidity and a
relatively high number of medications used in
Southeastern European Medical Journal, 2019; 3(2)
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chronic therapy, which are associated with
higher mortality and a lower quality of life.

and > chronic diseases) is also increased (Table
3).

Previous research has shown that taking six
different medications increases the risk of
adverse effects up to 80%. Also, taking eight
medications increases the risk of medication
interactions up to 100% (19, 20). In our research,
87 participants (42%) took more than three
medications (Table 1). Based on the given
results, in order to prevent adverse effects, it is
highly important to be aware of the number and
type of medications used in chronic therapy. This
study did not show any statistical difference
between the number of medications and the
nutritional status of elderly people.

Overall, hypertension was the most prevalent
chronic disease in both genders (Table 2). When
it comes to good nutritional status of elderly
people, it is expected that the majority of them
suffer from a cardiovascular disease. This can be
explained by the generally high prevalence of
hypertension in elderly people, where three out
of four people suffer from hypertension (19).
Despite the presence of hypertension in both
genders, there was no significant difference in
nutritional status between research subjects,
when hypertension and number of chronic
diseases are taken into consideration.

In our research, only 62 (30%) participants out of
207 were at risk of malnutrition. These results
confirm a good nutritional status of elderly
people (Table 1). According to the results they
achieved in the MNA test, research subjects
were further examined based on differences in
gender and age with regard to their nutritional
status. It has been observed that men achieve a
slightly higher score on the MNA test than
women, which means that women are more at
risk of malnutrition. These results are shown in
Figure 1. On the other hand, it should be noted
that the data obtained by the MNA result
indicate a good degree of nutritional status in
both cases (16, 17).

Similar results were obtained by Ivana Platuzic in
her research, as a part of her graduate work at
the Faculty of Food Technology in Osijek (22).
When compared to other chronic diseases,
musculoskeletal disorders are more common in
women (Table 2). Osteoporosis and arthritis were
the disorders that were most presented in our
research. These kinds of diseases are associated
with degenerative changes and carry the risk of
falls. Furthermore, it is important to be aware of
the development of the physical disability
syndrome, also known as the frailty syndrome. It
is a common clinical syndrome in older adults
that carries an increased risk for poor health
outcomes that include disability, hospitalization
and mortality. That is why this syndrome is of
great interest to scientific circles.

Results of this study do not differ significantly
from the results found in the research by Kalan
U. et al., who studied the connection between
the MNA test, nutritional status and the potential
factors that lead to malnutrition. Comparing our
results to the results of the study conducted by
Tavassoli et al., 30% of the results of participants
at risk of malnutrition in our research are slightly
lower than those for malnutrition according to
the MNA test (21). In relation to age, we
separated our participants into four groups.
Patients at the age of 77 to 91, who make up 19,.
4% of our research subjects, showed risk for
malnutrition.
The
adverse
impact
of
multimorbidity on nutritional status is more
manifested in older age groups (> 77 years), and
the number of chronic disease (presence of 3
7

Despite the greater distribution of osteoporosis
in older women, there was no significant
connection between nutritional status, presence
of musculoskeletal diseases and the number of
chronic diseases. However, the presence of
musculoskeletal disorders and multimorbidity (>
3 chronic diseases) may have an effect on
malnutrition only in the third and fourth age
group (>73 and >77 years, respectively).
Furthermore, in future research, more attention
should be paid to the diagnosis of painful back.
This is important because more and more
people perform sedentary work, which, over
time, leads to the development of painful back.
Moreover, it is important to make a stratification
of diagnosis of painful back by the severity of the
Southeastern European Medical Journal, 2019; 3(2)

SEEMEDJ 2019, VOL 3, NO. 2 Assessment of Nutritional Status of Elderly People

symptoms and the clinical manifestation in order
to evaluate degenerative changes.

from inflammatory
multimorbidity.

In our research, occurrence of diabetes mellitus
is very similar in both genders (Table 2).
Moreover, there was no significant difference in
nutritional status between men and women if we
take into consideration the presence of diabetes
and the number of chronic diseases.

The aim of this study was also to find a
connection between age and nutritional status.
Obtained data found a significant difference in
the degree of nutrition with respect to age. It was
observed that patients with normal nutrition
were younger than those with poor nutritional
status.

Ursulin-Trstenjak et al. studied the relationship
between obesity, hypertension and diabetes
mellitus in elderly people. They have tried to
prove a direct link between obesity and chronic
diseases (23). In previous studies, malnutrition
was evident in situations where chronic
respiratory diseases were present (24).
According to the small number of participants
who suffered from chronic respiratory diseases,
the data obtained showed a similar distribution
of disease in both genders, and there was no
significant statistical difference between
nutritional statuses. In future research, for a
better understanding of the connection
between chronic respiratory diseases and
nutritional status, it is important to have more
research subjects involved.
Even though the previous studies have proven
there is a connection between malnutrition and
chronic gastrointestinal diseases, the results of
this study showed no significant difference in the
nutritional status of elderly men and women.
While we did not isolate gastrointestinal
diseases as specific factors, in future research
for better understanding of nutritional status, it
will be useful to isolate participants who suffer
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