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SUMMARY

Objective: The aim of the study is to assess the risk of malnutrition among institutionalized elderly individuals in North Bohemia and compare
it to the risk of malnutrition in the capital city of Prague, Czech Republic. In the Czech Republic, very few studies have been conducted with the
goal of describing and evaluating the nutritional status of the institutionalized elderly.

Methods: In this study, data was collected from 254 elderly individuals (aged =65) residing in retirement homes in North Bohemia and then
compared with similar data for the elderly living in retirement homes in Prague (the data from Prague were previously published in 2013). The
data included an Mini-Nutritional Assessment (MNA) test; anthropometric measurements — Body Mass Index (BMI), waist circumference, triceps
skinfold thickness; and biochemical parameters — albumin, prealbumin, transferrin, urea, and creatinine.

Results: Mean BMI values were 27.4 kg/m? for females and 26.3 kg/m? for males. According to the MNA questionnaire, 10.4% of all tested elderly
were malnourished and 50.8% were at risk of malnutrition; lager proportion of females were found to be malnourished than males. Biochemical
indicators supported the MNA results. MNA categories correlated positively with independence (r=0.56; p<0.001), mental status (r=0.54; p<0.001),
mobility (r=0.46; p<0.001), calf circumference (r=0.42; p<0.001), BMI, and the ability to self-feed (both r=0.37; p<0.001). The percentage of
institutionalized elderly with malnutrition living in North Bohemia and Prague were about the same; however, the percentage of those at risk of

malnutrition was higher in North Bohemia (p=0.006).

Conclusion: Study results confirmed that the institutionalized elderly face issues that lower their nutritional status and put them at increased

risk; clearly these issues need urgent attention.
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INTRODUCTION

The quality of daily nutrition has a significant impact on the
overall health of an individual. Malnutrition is caused by an
inadequate intake of nutrients, (often protein) and is frequently
associated with a deterioration of health status or worsening
of pre-existing conditions (1). Nutrition quality is important
throughout life; however, it is particularly important when it
affects vulnerable population groups (e.g., children, elderly,
pregnant women). Seniors, who are often already frail, belong
to a group that is at particular risk. Nutrition has a considerable
impact on the ageing process and, conversely, the ageing process
has considerable impact on the nutritional needs of an individual,
therefore, good nutrition becomes a basic element of geriatric
health. Analyses indicate that malnutrition is associated with a
number of geriatric conditions (2). Additionally, malnutrition
can significantly impact the overall health of the elderly. The
prevalence of malnutrition in the non-institutionalized elderly

ranges from 5-20% across most European countries (3), how-
ever, it rises to 30-85% for the institutionalized elderly, i.e.,
those living in nursing homes or those that are hospitalized (3).
Other studies have shown that the prevalence of malnutrition in
seniors that are non-institutionalized and living on their own is
relatively low (0-10%) (4). In a German study, the prevalence
of malnutrition in the non-institutionalized elderly was only 2%,
although the percentage of those at risk of malnutrition was 24%
(range 8-76%) (5). Colombia provides another good example,
where only 4.6% of the non-institutionalized elderly were mal-
nourished, but again, the number at risk of malnutrition (34%)
was high (6). In a Norwegian study, more than 60% of the institu-
tionalized elderly population was found to be malnourished upon
admittance to urgent care facilities or hospitals (7). Considering
demographic development and the expected continued rise in the
elderly population, there is a strong need for studies focused on
the description, diagnosis and resolution of malnutrition in the
elderly, especially within nursing homes (8).
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Retirement homes in the Czech Republic primarily provide
social services for elderly individuals with age-related decreases in
self-sufficiency that require regular assistance. This study sought to
explore regional differences in malnutrition. To that end, the elderly
population in North Bohemia, which is more rural or industrial, and
the elderly population of Prague, which is more urban and com-
mercial, was compared. The abundance of natural resources (brown
coal) has meant that coal and chemical industries in North Bohemia
have been heavily developed since World War I1. This development
attracted large numbers of manual workers to the North Bohemia
region. While Prague and other large cities tended to attract more
office workers to fill the demand for administrative positions.

The aim of this study was to describe the nutritional status of
the institutionalized elderly living in three North Bohemian towns
and compare it with the nutritional status of the institutionalized
elderly living in Prague. The published data are part of a larger
project. The project also included blood analyses of seniors re-
garding levels of trace elements and heavy metals. Results from
Prague’s study were previously published in 2013 (9).

MATERIALS AND METHODS

Subjects and Sampling Locations

The study provides a description and evaluation of the nutritional
status of the institutionalized elderly in three retirement homes in
three different North Bohemian towns (Teplice, Most and Dubi).
The sample comprised 254 participants (183 females and 71 males),
who resided in retirement homes. Fifty percent of the residents liv-
ing in each retirement home were examined. Inclusion criteria for
the study restricted the sample to those aged at least 65 and without
any acute illness or catabolic diseases, including cancer. Data was
collected from each facility in cooperation with the head nurse,
and information related to medical conditions and medications was
obtained from personal medical histories.

Mini-Nutritional Assessment, Anthropometry and
Biochemistry

A description of nutritional status was established using the
following five parameters: measurement of anthropometric
indicators — triceps skinfold thickness and waist circumference
(WC); completion of the Mini-Nutritional Assessment (MNA)
questionnaire; taking a nutritional history; questions regarding
use of food (nutritional) supplements and type of diet, use of
tobacco; and analysis of malnutrition biochemical markers. The
full MNA questionnaire, which included 18 questions in 4 cat-
egories, was used in this study (10). The questionnaire included
an anthropometric assessment — weight, height, weight loss,
mid-arm circumference (MAC) and calf circumference (CC);
a general assessment of e.g., lifestyle, medications, mobility,
and presence of signs of dementia and depression; dietary as-
sessment (number of meals per day, food, and fluid intake); and
a self-assessment (self-perception of health and nutrition). The
maximum possible MNA score was 30 points, a score of less
than 17 points was used as an indicator of malnutrition. A score
of 17 to 23.5 points was used as an indicator of patients who
were at risk of malnutrition. Overnight fasting blood samples
were collected for biochemical testing of serum proteins, urea
and creatinine. Some respondents did not agree with blood col-
lection and in some respondents blood collection was not pos-
sible. Therefore, the final group of biochemical blood analysis
consists of 195 respondents only. The results were compared with
established reference values, albumin 35.0-50.0 g/1, prealbumin
0.20-0.40 g/1, transferrin 2.00—4.00 g/1, urea 2.83-8.35 mmol/l
and creatinine 71.0-133.0 pmol/1 (11, 12).

Data Comparison

The results of North Bohemia respondents were compared with
the results of the Prague respondents. Prague elderly individuals
were assessed using the same (previously described) protocol
and included those aged > 65 years residing in retirement homes.

Table 1. Baseline anthropometric and health characteristics of institutionalized elderly participants from North Bohemia (N =254)

Characteristics F:=m1aé§s ﬁlil;s p?
Age (years)' 80.8 (8.05) 75.9 (8.71) 0.001
Weight (kg)' 67.9 (15.8) 76.0 (16.9) 0.005
Height (m)' 1.58 (0.07) 1.70 (0.08) 0.001
BMI (kg/m?)’ 274 (5.95) 26.3 (5.42) ns
Mid-arm circumference (cm)’ 285 (4.39) 28.5(3.77) ns
Calf circumference (cm)' 34.4(5.29) 34.8 (4.04) ns
Triceps skinfold thickness (mm)' 16.5 (6.5) 12.0 (6.43) 0.001
Waist circumference (cm)’ 98.0 (13.4) 102.9 (13.6) ns
Ischaemic heart disease (%)? 49.5 50.7 ns
Hypertension (%) 61.5 43.7 ns
Diabetes (%)? 34.1 296 ns
Never smoked (%)? 80.1 54.3 0.001
Former smokers (%) 8.3 214 0.001
Current smokers (%)> 11.6 24.3 0.001

"Data are presented as mean (standard deviation), ?percentage of sample, *significant differences between females and males, ns = not significant
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Table 2. General characteristics of institutionalized elderly participants from North Bohemia (N =254)

Characteristics F: :l1a :;S “::I;: P
Marital status (%)
Single 1.8 28.3
Married 78 5.0
Widow/widower 814 483 o001
Divorced 9.0 18.3
Education (%)
Primary school 54.7 344
Vocational school* 294 43.8
Secondary school 14.7 14.1 0005
University 1.2 7.8
Employment before retirement (%)
Manual worker 63.4 68.2
Office worker 18.9 14.7 0.005
Other 17.7 171
Entered retirement home from (%)
Home 65.6 63.2
Long-term hospital 31.2 281 n.s.
Other healthcare facility 32 8.8

ns = not significant, *trade or vocational school

Statistical Analysis

The results of comparison are presented as percentages, means
and standard deviation (SD). The distribution of tested values
was assumed to be normal, therefore, the Wilcoxon two-sample
test was used. Additional statistical analyses included the Chi-
squared test of independence in contingency tables, as well as
Fischer’s exact test for contingency tables for comparison of
groups. Inter-group differences and correlations were tested, and
p-values less than 0.05 were accepted as statistically significant.
All statistical analyses were performed using SPSS software for
Windows (version 19.0).

Ethical Considerations

The study was performed according to the Helsinki declara-
tion. Each participant was thoroughly informed about the study
objectives and its methods, and each provided signed consent.
The study was approved by the Ethics Committee of the Third
Faculty of Medicine, Charles University.

RESULTS

North Bohemia

Baseline anthropometric and health characteristics of par-
ticipants by gender are presented in Table 1. Significant differ-
ences in age, weight, height, and triceps skinfold thickness were
observed between genders, while no significant differences in
BMI, mid-arm, calf, and waist circumference were observed.
Socio-demographic information is summarized in Table 2; 26%

of respondents were immobile, 36.6% were ambulatory with as-
sistance, and 37.4% were ambulatory without assistance. Mental
status was normal in 51.2%, while 15.8% suffered from severe
depression or dementia. Most participants (91.3%) were able to
feed themselves. We found that 15.8% of women and 11.3% of
men used nutritional supplements, which included multivitamins,
calcium and vitamin D. No significant gender differences were
observed between the use of nutritional supplements. Approxi-
mately half of the participants (54.3% of women and 50.0% of
men) were following a physician prescribed diet, with the most
common being diabetes (66.8%) or gallbladder (22.1%) diets.
Smoking was significantly more prevalent among males.
According to the MNA results, 38.8% of participants were
well nourished, 50.8% were at risk of malnutrition, and 10.4%
were found to be malnourished. The difference in malnutrition
between men and women was significant in all three MNA cat-
egories (Table 3). MNA categories were positively correlated
with independence (r=0.56; p<0.001), mental status (r=0.54;
p<0.001), mobility (r=0.46; p<0.001), calf circumference
(r=0.42; p<0.001), BMI (r=0.37; p<0.001), and the ability
to self-feed (r=0.37; p<0.001). Most biochemical parameters
were within reference limits, although they were correlated with
worsening nutritional status. Serum albumin levels were <28 g/l
in 10.3% of participants and <35 g/l in 30.3% of participants.
Most (82.7%) respondents with good nutritional status had normal
values while only 34.6 % (9 of 26) of those in the malnourished
group (MNA score 2) had normal values. Normal prealbumin
values were found in 66.2% (49 of 74) of well nourished seniors
versus 50.0% (13 of 26) in MNA group 2. About one third of
seniors (28.7%) with prealbumin levels below the reference range
were in MNA category 1 (i.e. at risk of malnutrition). Normal
transferrin values were found in 66.2% (49 of 74) of well nour-
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Table 3. Proportions of institutionalized elderly participants from North Bohemia according to Mini-Nutritional Assessment

(MNA) categories (N=254)

el s e :

Well nourished 38.8 36.1 479 0.001
Risk of malnutrition 50.8 51.9 451 0.05
Malnourished 10.4 12.0 7.0 0.001

ished seniors versus 29.2% (7 of 24) in MNA group 2. Very few
elderly participants (4.1%) had creatinine levels higher than the
reference range and 12.8% of seniors had serum urea levels higher
than the reference range. No significant difference in serum urea
was found between the elderly with good nutritional status, and
those who were malnourished (Table 4).

Data Comparison — North Bohemia versus Prague
When comparing the participating elderly from North Bohemia
with those from Prague, significant differences were observed
in the following criteria: age, BMI, MAC, CC, WC, and triceps
skinfold thickness (Tables 5 and 6). Significant differences were
also observed regarding the highest achieved level of education of
participants from North Bohemia and Prague. A primary school
education was the highest level for almost half (49.4%) of those
from North Bohemia compared to 27% of those from Prague;
secondary school education was the highest level for 14.5% of
the North Bohemia sample and 33.1% of the Prague sample; and
a university education was the highest level for 3% of the North

Bohemia sample and 7% of the Prague sample. The North Bohemia
sample included more single men (28.3%) than the Prague sample
(15.5%). The ratio of widowed men and women was similar in both
samples: North Bohemia men 48.3% vs. Prague men 46.5%; North
Bohemia women 81.4% vs. Prague women 77.7%. The percentage
of divorced individuals was also similar. There were differences
based on the type of previous employment between the two regions.
The percentage of male manual labourers was higher in North Bo-
hemia (68.2%) compared to Prague (43.9%), as was the percentage
of female manual labourers in North Bohemia (63.4%) vs. Prague
(24.6%). In North Bohemia, 14.7% of men and 18.9% of women
were office workers, while in Prague 31.0% of men and 37.9% of
women were office workers. There was a significant difference be-
tween former smokers and current smokers in both North Bohemia
(12.0% former vs. 15.1% current) and Prague (25.0% former vs.
6.2% current). Significantly fewer respondents in North Bohemia
took nutritional supplements (14.6%) vs. Prague (29.0%). More
people were at risk of malnutrition in North Bohemia compared
to Prague, and in Prague more respondents were well nourished
compared to North Bohemia (p=0.006) (Table 7).

Table 4. Mean values of biochemical parameters in three categories based on Mini-Nutritional Assessment (MNA) results,

institutionalized elderly participants from North Bohemia

Biochemical < Reference Reference
N MNA n Mean (SD) Min. Max. values values p
parameters n (%) n (%)
. 0 75 37.5 (5.14) 214 465 3(17.3) 62 (82.7) ng?
g\ébg’_“;g g/ L 1 94 35.8 (5.08) 20.0 493 9(30.9) 65 (69.1) 0.05°
2 2 31.7(7.15) 135 455 17 (65.4) 9(34.6) 0.05¢
. 0 74 0.32 (0.30) 0.11 2.09 2(16.2) 9(66.2) ng?
gfg{%"g” gL 1 94 0.29 (0.29) 0.10 2.94 7(287) 1(64.9) ng?
2 2 0.30 (0.29) 0.10 148 9(34.6) 13 (50.0) nse
0 74 2.13(0.53) 0.32 32 25(33.8) 9(66.2) ng?
Transferrin g/L )
200.400 1 94 2.10 (0.46) 102 3.39 36 (38.3) 8(61.7) 0.05
2 2% 176 (0.64) 0.91 3.86 17 (70.8) 7(29.2) 0.05¢
0 75 6.50 (2.14) 24 13.1 1(13) 2 (82.7) ng?
Urea mmol/L )
283835 1 9 6.19 (1.91) 32 15.4 0 4 (89.4) ns
2 2 6.27 (2.18) 26 123 1(38) 22 (84.6) nse
Creatinine 0 75 87.5(34.2) 29 212 25(33.3) 4(58.7) ng?
umollL 1 9 80.1 (23.1) 37 161 31 (33.0) 1(64.9) 0.05°
71.0-133.0 2 2 67.9 (21.1) 2% 115 16 (61.5) 0(38.5) 0.05°

ns = not significant, 0 = well nourished, 1 = risk of malnutrition, 2 = malnourished
aSignificant differences between categories 0 and 1
bSignificant differences between categories 1 and 2
cSignificant differences between categories 0 and 2
*Reference values (11, 12)
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Table 5. Comparison of anthropometric data and Mini-Nutritional Assessment (MNA) score between North Bohemia and

Prague (9) (females)

North Bohemia Prague
Anthropometric data in females n=183 n=659 p
mean (SD) mean (SD)
Age (years) 80.8 (8.05) 86.1(6.15) 0.001
BMI (kg/m?) 274 (5.95) 255(5.21) 0.001
Mid-arm circumference (cm) 28.5 (4.39) 25.9(3.72) 0.001
Calf circumference (cm) 34.4(5.29) 32.0 (12.8) 0.001
Triceps skinfold thickness (mm) 16.5 (6.5) 14.5(5.3) 0.001
Waist circumference (cm) 98.0 (13.4) 88.9 (17) 0.001
MNA score 22.7 (3.76) 23.5(3.76) ns

Table 6. Comparison of anthropometric data and Mini-Nutritional Assessment (MNA) score between North Bohemia and

Prague (9) (males)

North Bohemia Prague
Anthropometric data in males n=71 n=156 p
mean (SD) mean (SD)
Age (years) 75.9 (8.71) 81.5(7.97) 0.001
BMI (kg/m?) 26.3 (5.42) 27.5 (4.87) ns
Mid-arm circumference (cm) 28.5(3.77) 26.6 (3.14) 0.001
Calf circumference (cm) 34.8 (4.04) 334 (4.29) 0.05
Triceps skinfold thickness (mm) 12.0 (6.43) 10.6 (4.3) 0.001
Waist circumference (cm) 102.9 (13.6) 95.1(19.1) 0.05
MNA score 23.0(2.82) 24.4 (3.35) 0.05

Table 7. Comparison of Mini-Nutritional Assessment (MNA) results (%) for institutionalized elderly participants in North Bo-

hemia and Prague (9)

North Bohemia Prague
MNA Category n=254 n=815 P
Well nourished 38.8 50.4 0.006
Risk of malnutrition 50.8 39.4 0.006
Malnourished 10.4 10.2 ns
DISCUSSION skinfold thickness (22), and waist circumference in conjunction

Since its validation in 1994, the MNA has been used in hundreds
of'studies (13). Many other studies have found a higher prevalence
of malnutrition than supported by our study. A group of studies
confirmed the presence of malnutrition based on MNA items that
range from 25-60% (14). According to the results published by
Saletti (15), one third of study participants residing in assisted-
living accommodations and more than one half of those living in
nursing homes appeared to be malnourished. Similar results have
been found in other countries: in Japan, 19.9% of participants
were malnourished (16), as were 29% in Finland (17), 37.8% in
Austria (18),36% in Italy (19), and 17.7% in Sweden. Interestingly,
Sweden also had 40.3% of the institutionalized elderly at risk of
malnutrition, and only 41.6% were well nourished according to
the MNA (20). In our study, MNA scores were associated with
specific anthropometric characteristics. This association has also
been confirmed by other authors in terms of age, weight and BMI
(21), mid-arm circumference and calf circumference (6), triceps

with other factors such as mental status and mobility (23). MNA
results correlate with clinical screening and objective indicators of
nutritional status such as albumin (3), energy, and vitamin intake
(3, 5). In our study, MNA categories were positively correlated
with independence, mental status, mobility, calf circumference,
and ability to self-feed. Age was correlated with MNA scores and
BMI, which was similar to a study by Saletti et al. (15). We also
confirmed that significantly larger proportion of women were
malnourished than men, which has also been reported in studies
from other countries (17, 21). A French study showed that having
been widowed is significantly associated with a poorer nutritional
status (21). In addition, other authors have shown that marital sta-
tus, specifically being widowed, is also associated with a poorer
nutritional status (24). According to Montejano et al. (25), a feel-
ing of loneliness is one factor associated with an increased risk
of malnutrition, and feelings of loneliness are more common in
widowed persons compared to those with a companion or partner.
Despite the studies mentioned above, no difference was found
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in widowed marital status between our two samples, however,
there was a difference with the proportion of single respondents.

The laboratory malnutrition reports indicated a decrease in
serum proteins (albumin, transferrin, and prealbumin). A study
from Hradec Kralove, an averaged-sized town in the central part of
the Czech Republic, found low levels of albumin (less than 28 g/1)
in 13.5% of the elderly population during (non-surgical) hospital
admissions and 66% of (surgical) hospital admissions (26). In a
study by Rambouskova et al. (27), 30% of Czech patients older
than 75 years who were admitted to hospital had biochemical
markers indicative of reduced protein synthesis. Albumin values
<28 g/l were found in 34.1% of patients arriving from retire-
ment facilities compared to 22.3% of patients admitted from a
personal residence. Omran and Morley (28) assessed blood urea
and creatinine and found that plasma urea levels often reflected
protein catabolism. These values tend to rise during malnutrition.
Lower values of creatinine are common in people with reduced
muscle mass and are associated with prolonged periods of being
bed-ridden. This trend was also observed in our group of elderly
participants.

In 2014, Torres et al. (21) compared the nutritional status of
the elderly individuals residing at home in rural vs. urban areas;
7.4% of participants in rural areas were found to have poor nu-
tritional status, while the same status was observed in 18.5% of
those in urban areas. Contrary to our results, Torres et al. found
that the frequency of malnourishment appeared to be more than
twice as high in the urban sample (21). In our study, three towns
from North Bohemia were used to represent a population that
was more rural compared to Prague. However, it is important to
note that while North Bohemia is more rural than Prague it is also
more industrialized, which may explain the conflicting results
compared with the Torres’ study.

Individual characteristics that influence the nutritional status of
elderly living in a community setting are poorly understood (e.g.
living in rural or urban areas in the same country or industrial vs.
non-industrial, or variations). It is possible that these variables
could influence lifestyle and food availability (29). Participants
from North Bohemia had lower levels of education and had a his-
tory of manual labour compared to the Prague group, with both
factors being associated with a higher risk of malnutrition. Lower
education levels are positively correlated with increased risk of
malnutrition (30) as is the absence of a university education (25).

The study was limited by a small number of participants and
a limited number of retirement homes from one region of North
Bohemia. Blood samples were analysed in fewer respondents due
to refusal of blood sampling by some study participants. Further
research comparing the institutionalized elderly nutritional status
with their eating habits is needed in the future to clarify the causes
of malnutrition in the elderly.

CONCLUSION

This study describes the nutritional status of elderly residents
living in three retirement homes in North Bohemia and compares
the results with the elderly living in similar facilities in Prague.
The study measured anthropometric and biochemical indicators
of nutritional status. Biochemical indicators supported the nutri-
tional status as classified by MNA testing. MNA testing easily

and reliably identifies the institutionalized elderly that are at risk
of malnutrition. It also provides a method for early and effective
nutritional intervention as well as identifying those who may re-
quire higher levels of care. Our results should contribute to better
and more effective prevention of nutritional deficits in the elderly
population, in particular, the institutionalized elderly population.
The early detection of malnutrition in old age can prevent deterio-
ration of functional performance. The identification of individuals
that are at risk of malnutrition followed by appropriate interven-
tions can improve nutritional status and physical functions, reduce
complications associated with pre-existing conditions, and speed
recovery from illnesses. As such, it is an important component of
health care. Malnutrition screening should be a routine assessment
for the elderly, especially for those at increased risk, i.e., those
residing in hospitals and nursing homes.
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