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Aim. The aim of the study was to compare the morbidity and nutritional status of people
65 years and older, hospitalized in medical ward.

Material and methods. A total of 104 individuals hospitalized on medical ward were
albuminy, badania antropometryczne, included. The study used a questionnaire method and the nutritional status was assessed
cholesterol, ludzie starsi, chorobowos¢ using anthropometric measurements and laboratory tests.

Results. Relying on BMI criteria, 31.7% of participants were found overweighted
and 45.2% were obese, what was in fact more than results revealed in other polish
studies. Between four BMI groups, there were found statistically significant differenc-
es in terms of having metabolic and endocrine and hematology diseases. No signifi-
cant correlation of BMI with participants’ age, education, marital status nor laboratory
tests was found. Polypathology was observed in 88.5% of participants. The mean
number of chronic diseases was 3.5 = 1.6 (1-8). There was not confirmed that num-
ber of chronic diseases significantly differed in the groups with different BMI values.
The assessment of laboratory indexes known to reflect the nutritional status (con-
centration of albumin, cholesterol, TLC in serum) did not show statistically significant
differences among participants.

Conclusions. The obesity and polypathology were shown to be a problem in elderly.
The present study showed that obesity may play some role in having metabolic and en-
docrine diseases but not cardiovascular problems. Nevertheless, further studies aimed at
determining the relationship between nutritional status and morbidity of elderly people are
needed.

Stowa kluczowe

Streszczenie

Wstep. Stan odzywienia odgrywa ogromng role we wzmacnianiu stanu zdrowia oséb
starszych.

Cel pracy. Celem niniejszej pracy byto poréwnanie chorobowosci i stanu odzywienia
osbb powyzej 65. roku zycia hospitalizowanych na oddziale choréb wewnetrznych.

Materiat i metody. Do badania zakwalifikowano 104 osoby starsze hospitalizowane na
oddziale chordéb wewnetrznych. Wykorzystano metode sondazu diagnostycznego i tech-
nike wywiadu kwestionariuszowego. Stan odzywienia oceniono na podstawie badan an-
tropometrycznych i wybranych badan laboratoryjnych.

Wyniki. Biorgc pod uwage kryteria BMI, u 31,7% badanych stwierdzono nadwage,

Address/adres: a u kolejnych 45,2% otyto$¢, co stanowi wiekszy odsetek niz podawany w doniesieniach
*Beata Babiarczyk z innych polskich badan. Poréwnujac badanych zakwalifikowanych na podstawie wyni-
Faculty of Health Sciences kéw BMI do jednej z czterech grup, stwierdzono istotne statystycznie réznice w zapadaniu
University of Bielsko-Biata na choroby metaboliczne i endokrynne oraz krwi. Nie potwierdzono istotnego zwigzku
ul. Willowa 2, 43-300 Bielsko-Biata BMI z wiekiem, wyksztatceniem, stanem cywilnym badanych czy wynikami ich badan la-
tel. +48 (33) 827-91-98 boratoryjnych. U 88,5% badanych stwierdzono wielochorobowo$¢. Srednia liczba choréb
bbabiarczyk@yahoo.com wynosita 3,5 = 1,6 (1-8) i nie miata istotnego zwigzku z warto$ciami BMI. Ocena badan
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okreslanych jako markery stanu odzywienia (poziom albumin, cholesterolu, TLC w osoczu
krwi) nie wykazata istotnych réznic pomiedzy badanymi.

Whnioski. Otyto$¢ i wielochorobowo$¢ sa znaczacymi problemami u oséb starszych.
Potwierdzono, iz otyto$¢ moze mie¢ zwigzek z zapadaniem na choroby metaboliczne i en-
dokrynne, ale nie potwierdzono tego zwigzku dla choréb uktadu sercowo-naczyniowego.
Niezbedne jest prowadzenie dalszych badan oceniajgcych zwigzek pomiedzy chorobo-
woscig i stanem odzywienia u 0séb starszych.

INTRODUCTION

One of the significant factors influencing both the
Polish and the global health situation is the process of
demographic and epidemiological transition of societ-
ies. Polish society has already crossed the threshold
for old age (12%) and joined the ranks of the so-called
“demographically old societies”. The Polish Central
Statistic Office projects that due to decreased popu-
lation growth, decreased mortality and increased av-
erage life expectancy, the number of people 65 years
and older in Poland will increase to 22% by 2025 (1).

This appears to be a global tendency. Older people
in Europe currently represent around 20% of the total
population and the proportion is expected to increase
to 29% by 2025. The proportion of the population aged
60 and over is expected to reach 25% in North America,
21% in eastern Asia, 14% in Latin America and 11% in
south and central Asia as well (2).

An ageing society poses a major challenge to health
care systems as it is integrally connected with in-
creased demand for medical and care services. In view
of the fact that older people are often afflicted by mul-
tiple diseases and disabilities, the priority of geriatric
care should be to take action towards maintaining in-
dependent living amongst this population. Appropriate
nutritional monitoring of elderly people, in particular
those hospitalized in medical institutions can signifi-
cantly improve their health status.

Elderly individuals are at increased risk of both obe-
sity and undernutrition. Obesity, especially obesity dis-
tributed predominantly in the abdominal area, is one
of the most serious public health problems in Europe
and across the globe. It is associated with insulin resis-
tance, which can in turn cause diabetes and may also
play a role in hypertension and hyperlipidemia (2-4).

However, current data does not support conjectures
that mild to moderate overweight is associated with
higher mortality or disability in the elderly (5, 6).

In populations of elderly people there is a strong
inverse relationship between their disability, morbidity
and as a consequence poor quality of life and poor nu-
tritional status (7-9).

Elderly persons are vulnerable to undernutrition, es-
pecially protein-energy malnutrition (PEM), which is as-
sociated with infections, falls, pressure sores, fractures,
reduced autonomy and it may worsen the progression
of several age-related diseases as well (10-12).

A number of factors related to physiology and pa-
thology of ageing can increase the risk of improper nu-
trition in elderly people (13-17).

In Poland there are still very few studies regarding
the nutritional status of elderly hospitalized patients,
but international findings are indeed cause for concern.
According to number of authors, undernutrition can af-
fect up to 50% of elderly people hospitalized in short-
term care wards and significantly higher, up to 85%, of
people living in long-term care wards.

AIM

The aim of this study was to compare the morbid-
ity and nutritional status of people 65 years and older,
hospitalized in medical ward in south Poland.

MATERIAL AND METHODS
Study design and population

The study was carried out between November 2008
and July 2010, in Bielsko-Biata district, in South Poland.
Data was collected in one medical ward (The Public
Railwaymen’s Hospital in Wilkowice Bystra). The study
involved people who were at least 65 year old on the
day of the examination. Initially, the overall humber
of people hospitalized on medical ward fulfilling the
age criterion was 176. Eligibility for participation in the
study was assessed based on the initial interviews and
analysis of medical documentation. All participants
were informed that they could refuse to participate at
any stage of the study.

The following non-inclusion criteria were implemented:

— < 65 years,

— lack of subject’s consent to participate in all stag-
es of the study,

— active phase of neoplastic disease on course of
chemo- or radiotherapy,

— patients with severe cognitive impairment,

— physical condition hindering anthropometric ex-
amination (such as immobile patients, contraindi-
cation to lifting or amputation of both lower ex-
tremities),

— period of hospitalization on the medical ward lon-
ger than 10 days.

Ethics

The procedure of the study was approved by the
local Bioethical Commission (the opinion number
26/01/2008).

Instruments and data collection

The study used a questionnaire method and was
conducted by means of direct interview. The nutrition-
al status was assessed anthropometric measurements
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and laboratory tests. All measurements were record-
ed by one individual on the patient information form.
It contained sociodemographic (age, gender, marital
and educational status) and clinical data (morbidity).

Anthropometry measurements

The baseline body weight was obtained by weighing
all patients in a state of fasting, using the same calibrat-
ed electronic wheelchair scale (SECA-EC, type approv-
al D 05-09-024). The height was calculated using the
patients age and knee height (KH) measured in centi-
meters in accordance with Chumlea’s formula:

for men: H (cm) = 64.2-0.04 x age + 1.83 x KH,

for women: H (cm) = 84.9-0.24 x age + 1.83 x KH.

KH is a surrogate measurement employed to esti-
mate the height of elderly and non-ambulatory pa-
tients (18-22).

Body Mass Index (BMI) is an index of weight-for-
-height that is commonly used to classify overweight
and obesity in adults as well as describe the degree of
undernutrition (23). It is calculated using the formula:
Wit(kg)/Ht(m?).

Laboratory tests

Blood samples for serum albumin, cholesterol con-
centration and total lymphocytes count (TLC) were
analyzed according to standard protocol in the clinical
laboratory at The Public Railwaymen’s Hospital in Wil-
kowice Bystra, which operates a rigorous quality con-
trol program (Quality Control Service, Roche).

Statistical analysis

All data was analysed and verified statistically using
Statistica software (version 10). Quantitative features
have been presented with the arithmetic mean and
standard deviation. The Mann-Whitney non-parametric
U test was used in the assessment of differences be-
tween the groups of independent variables. The Krus-
kal-Wallis test was used to compare variables in study

participants with different nutritional statuses. In order to
measure the statistical dependence between variables
the Spearman’s rank correlation test was performed.
P-values below 0.05 were considered significant.

RESULTS

A total of 104 individuals hospitalized on medical
ward, aged 65 years and older were included in the
study. Their sociodemographic characteristics are
summarized in table 1.

The study group consisted of 26 men and
78 women. The age of participants ranged from 65
to 89 years (75.8 = 6.0). A significant majority of the
study population (65.4%) were divorced or widows(ers)
while 25% of them were married and 9.6% were single.
Over half the participants had completed only primary
school (51%) or had no formal education (1.9%). The
mean length of the hospital stay was 3.2 + 2.5 days
(range 1-8) and the mean number of chronic diseases
was 3.5 = 1.6 (1-8).

Nutritional data according to gender

Distribution of anthropometric and laboratory vari-
ables in the study group is shown in the table 2. The
average weight in study participants was 72.0 = 14 kg
and the height was 159.9 + 8.4 cm. Males were sig-
nificantly higher than females (p < 0.001). The aver-
age BMI value of the subjects was 28.9 + 5.4 kg/m?
(16-42.8 kg/m?). There was no significant correlation
between BMI scores and the participants’ gender.

Serum concentration of laboratory indexes known
to reflect the nutritional status (albumin, choles-
terol, TLC) did not show statistically significant dif-
ferences among participants. The average level of
albumin was 4.1 = 0.6 g/dl, level of serum choles-
terol was 190.9 = 45.9 g/dl and level of TLC was
2042.7 = 673.2/mm?. TLC values in females were
found to be slightly below the recommended norm; its
average value was assessed as 1974 + 604.5/mmd.

Table 1. Sociodemographic characteristics of the study group according to the gender, mean = SD (range), n (%).

Variables Females Males Total p-value*
Number 78 26 104
Age (years) 76.1 =58 752 £ 6.9 75.8 £ 6.0 0.46
ge ly (65-89) (65-89) (65-89)
Marital status:
Single 7 (9.0) 3(11.5) 10 (9.6) 0.26
Married 17 (21.8) 9 (34.6) 26 (25.0) '
Divorced/Widow(er) 54 (69.2) 14 (53.8) 68 (65.4)
Education:
None 2 (2.6) 0 2(1.9)
Primary school 44 (56.4) 9 (34.6) 53 (51.0)
Vocational school 8(10.3) 3(11.6) 11 (10.5) 0.02**
College 21 (26.8) 9 (34.6) 30 (28.9)
High school 3(3.9) 5(19.2) 8(7.7)
. ) 29+24 3.8+25 32x25
Length of stay in medical ward (days) (1-8) (1-8) (1-8) 0.10
- 3616 3.0+15 35+ 16
Number of chronic diseases (1-8) (1-6) (1-8) 0.11

*Mann-Whitney test
**statistically significant differences
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Table 2. The distribution of participants’ nutritional data according to gender, mean = SD (range).

Females Males Total p-value*
Number 78 26 104
Weight (kg) 73.7 = 14.7 (38-115) 78.9 = 15.5 (51.5-104) 72.0 = 14.0 (38-115) 0.10
Height (cm) 156.9 + 6.7 (141-174) 168.7 = 6.5 (153-178) 159.9 + 8.4 (141-178) < 0.001**
BMI (kg/m?) 29.2 + 5.4 (16-42.8) 27.9 £ 5.4 (17-37) 28.9 + 5.4 (16-42.8) 0.29
Serum albumin (g/dl) 4.0 £ 0.5(2.7-5.1) 3.8 £ 0.7 (2.3-4.9) 4.0 = 0.6 (2.3-5.1) 0.09
Serum cholesterol (g/dl) 195.4 + 49.6 (99-322) 177.5 = 29.0 (111-237) 190.9 + 45.9 (99-322) 0.12
TLC (per mm?) 1974 + 604.5 (775-4114) | 2248.9 + 826.3 (992-4118) | 2042.7 = 673.2 (775-4118) 0.20

*Mann-Whitney test
**statistically significant differences

Morbidity according to gender

All study participants suffered from various diseas-
es, mostly cardiovascular (84.6%), metabolic and en-
docrine (36.5%) and gastrointestinal (31.7%). Having
cardiovascular diseases was statistically significant
connected to female gender (p = 0.02). Polypathology
(having more than one illness simultaneously) was ob-
served in 88.5% participants (tab. 3).

Table 3. The distribution of participants’ morbidity data accor-
ding to gender, n (%).

Variables Females Males Total p-value*
Number 78 26 104
Polipathology 70 (89.7) 22 (84.6) 92 (88.5) 0.11
Cardiovascular 72 (92.3) 16 (61.5) 88 (84.6) 0.02**
Respiratory 17 (21.8) 8 (30.8) 25 (24.0) 0.50
Gastrointestinal 26 (33.3) 7 (26.9) 33 (31.7) 0.63
Bfi:‘]z'r?”d 564) | 8(308) | 13(125 | 006
'I\E"r?éik:r’i';‘;a”d 27 (34.6) | 11(42.3) | 38(36.5) 0.56
Musculosceletal | 21 (26.9) 2(7.7) 23 (22.1) 0.14
Sensorineural 12 (15.4) 0 12 (11.5) 0.24
Hematology 6 (7.7) 4 (15.4) 10 (9.6) 0.56
Cancer 4 (5.1) 3(11.5) 7(6.7) 0.63

*Mann-Whitney test
**statistically significant differences

Association of BMI with morbidity

The morbidity parameters in the study participants
with different nutritional status according to the BMI
scores are shown in the table 4.

Having analyzed the BMI results in accordance
with the criteria proposed by WHO, it was found that
only 18.3% of the subjects fell within the “normal” BMI
range, whereas a significant majority (76.9%) exceeded
this range to varying degrees: 31.7% of subjects were
found to be overweight and 45.2% were obese. Be-
tween those four groups, there were found statistically
significant differences only in terms of having metabol-
ic and endocrine diseases (p < 0.001) and hematolo-
gy diseases (p = 0.02). The obese study participants
significant often suffered from diabetes (p < 0.01).

The correlation of BMI and serum albumin with other
parameters is showed in table 5.

DISCUSSION

Currently, there is unfortunately no consensus on
the best method to assess nutritional status. Most au-
thors have stressed the need for a combination of indi-
rect methods, such as anthropometric or biochemical
measurements together with assessment tools, which
give the subjective and obijective evaluation of nutri-
tional status such as for example MNA (2, 24-25).

The simple height and weight measurementis a good
starting point in the nutritional screening. However,
they are unsatisfactory if they stand alone, especially
in elderly people, for whom physiological changes are
a normal part of ageing and should be considered as
such. The most apparent age-related change occurs in
height. Height decreases as people get older, approx-
imately 1 cm/10 years during the period of 30 to 70,
and subsequently 0.5 cm/year. In elderly people it is
difficult to correctly estimate their stature, since they
frequently cannot stand erect or are chair-or bedfast
due to injury or disease. A better estimate of their stat-
ure is therefore to measure their height using surrogate
measurements, for instance knee height (5, 18, 24, 26).

Weight tends to increase into mid-life (in women un-
til 60, in men until about 50) and decrease progressive-
ly thereafter. It is important to note that loss of weight
is caused mainly by loss of water and muscle tissue.
Moreover the distribution of body compartments shifts,
so that subcutaneous fat decreases while truncal fat
increases, with fat deposition around the organs be-
coming denser. Therefore, skinfold thicknesses and
circumference measurements from the limbs decrease
but abdominal circumference increases (18, 24, 26).

Because of changes in body composition with ag-
ing, the BMI is often described as a less reliable in-
dicator of fatness in older people. It does not take fat
distribution into account, which is known to influence
health, and cannot distinguish between loss of lean
body mass and loss of fat mass (22, 27). Additional-
ly, there is lack of agreement among experts upon the
age-specific BMI cut-offs. According to WHO defini-
tions, overweight is defined as BMI of 25 to 29.9 kg/m?
and obesity as BMI of 30 kg/m? or more (19, 23, 28).
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Table 4. The comparison of morbidity parameters between the different BMI groups, mean + SD (range), n (%).

BMI (kg/m?) classes
p-value*
< 18.5 18.5-24.9 25-29.9 >30

Number (%) 5(4.8) 19 (18.3) 33 (31.7) 47 (45.2)
Number of chronic diseases 2.8+ 2.2 (1-6) 3.5+ 1.4 (1-6) 3.5 +1.7(1-8) 35+1.6(1-7) 0.79
Cardiovascular 3 (60) 17 (89.5) 29 (87.9) 39 (83.0) 0.39
Hypertension 2 (40) 11 (57.9) 22 (66.7) 29 (61.7) 0.70
Atherosclerosis 1 (20) 7 (36.9) 7 (21.2) 11 (23.4) 0.62
Cardiac failure 1(20) 3 (15.8) 6 (18.2) 8 (17) 0.99
Respiratory 2 (40) 5 (26.3) 7 (21.2) 11 (23.4) 0.82
Asthma/COPD 2 (40) 4(21.1) 49 (12.1) 6 (12.8) 0.35
Gastrointestinal 1(20) 4(21.1) 12 (36.4) 16 (34.0) 0.62
Renal and Urinary 0 0 6 (18.2) 7 (55.3) 0.20
Metabolic and Endocrine 1(20) 6 (31.6 5(15.2) 26 (55.3) < 0.001**
Diabetes 0 (26.3 4 (12.1) 22 (46.8) < 0.01**
Hypothyoridism 0 0 0 2 (4.3) 0.48
Musculosceletal 0 5 (26.3) 6 (18.2) 12 (25.5) 0.53
Sensorineural 1(20) 2 (10.5) 4 (12.1) 5(10.6) 0.95
Hematology 2 (40) 2 (10.5) 5(15.2) 1(2.1) 0.02**
Cancer 0 3(15.8) 3(9.1) 1(2.1) 0.19

*Kruskall-Wallis test
**statistically significant differences

Table 5. Spearman’s correlations of the BMI and serum albu-
min with other parameters.

*statistically significant differences
BMI — Body Mass Index; TLC — Total Limphocyte Count

The majority of authors used these BMI ranges
in their studies; studies of elderly participants not-
withstanding. Panasiuk et al. in the study of the rural
population in eastern Poland diagnosed underweight
in 2.8%, overweight in 37.6% and obesity in 33.8% of
participants aged 60 and over (29). All studies conduct-
ed in Poland in the years 1983-2005, reviewed by Ja-
rosz and Rychlik, used WHO criteria as well (30). They
indicate the incidence of overweight among 41-45.5%
of elderly men and 28.7-35.5% of elderly women, while
obesity was recorded among 20.8-37.2% of elderly
study participants.

In a study conducted by Dzieniszewski et al., the nu-
tritional status of patients hospitalized in Poland was in-
vestigated. The authors used WHO recommendations
for BMI criteria as well and found that in the group of
participants aged 61-70 years, the mean value of BMI
in men was 26.40 kg/m? and in women 28.36 kg/m?2.
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In participants aged 70 years and over it was slight-
ly higher in men (27.77 kg/m? and lower in women

Variables Correlation coefficient | p-value (28'??5 l.<g/m2). In OL.Ir study the mean value of BMI upon
admission to hospital was 28.9 = 5.4 kg/m? and there
AgelBMl B o 200 were no statistically significant differences between
Marital status/BMI -0.01 0.86 males and females (31).
Number of diseases/BMI 0.05 0.60 However, some authors have stressed the fact that
é'ﬁ’;?s'?foﬁf'sw o P the BMI reference range proposed by WHO is not ap-
TLC/BMI 0.'18 0:07 propriate for elderly subjects (7, 23, 26, 32). They un-
Age/Albumin -0.24 0.01* derlined that elderly people have a scarce nutritional
,'fg‘:ﬁ;‘gg{ﬁg:{gh”min e 92 reserve and consequently heavier weight standards
Number of diseases/Albumin -0.05 0.64 are recommended for this population (24-29 kg/m?).
Cholesterol/Albumin 0.37 <0001* There are not many studies on the association be-
TLC/Albumin 0.22 0.02* tween BMI and morbidity or mortality in elderly sub-

jects. The data in the systematic review done by Hei-
at et al. does not support that the BMI range of 25 to
27 kg/m? is a risk factor for all-cause and cardiovascu-
lar mortality among elderly persons. Interestingly, the
authors found that low BMI was more consistently as-
sociated with greater mortality risk compared with high
BMI in elderly individuals (7).

In Poland, Jézwiak et al. compared BMI and mor-
tality in 1219 older hospitalized subjects and report-
ed that increasing BMI reduced the risk of mortality
by 22% for each decimal of BMI. Similarly to other au-
thors, the highest mortality was found in the group with
BMI < 25 kg/m?, the lowest among those overweight
and patients with moderate obesity (33).

The present study does not support either the the-
sis that being overweighted or obese is associated with
having cardiovascular problems. However, our study
suggests that high BMI values were associated with the
high risk of metabolic and endocrine diseases. In agree-
ment with findings of other researchers the present study
confirmed that obese people have suffered significantly
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more often with diabetes. It is noteworthy that the num-
ber of chronic diseases was not confirmed to signifi-
cantly differ in the groups with different BMI values. No
significant correlation between BMI and participants’
age, education, marital status or laboratory tests was
found.

The measurement of serum albumin is common in
studies on malnutrition, but it is obviously also that the
values may be related to the level of hydration and de-
hydration and by this understated or falsely overstat-
ed (24, 34).

In a study conducted by Kagansky et al., the authors
confirmed that low serum albumin concentration was
a significant risk factor for malnutrition (35). By contrast,
in the study conducted by Feldblum et al. although the
serum albumin level was slightly lower among malnour-
ished participants, authors concluded that its utility as an
indicator of nutritional status was limited (15). Our findings
showed that the mean serum albumin level was 4.0 + 0.6.
There was found a significant positive correlation of serum
albumin with the cholesterol level (r = 0.37; p < 0.001)
and negative correlation with age of study participants
(r=-0.24;p = 0.01).

Total lymphocyte count (TLC) is a measure of im-
mune function. Because protein-calorie malnutrition
impairs immunity by causing a decrease in the num-
ber of lymphocytes, a low TLC — when combined with
other factors that indicate malnutrition (such as a de-
creased albumin level and weight loss) may suggest
protein-calorie malnutrition. However it is important to
bear in mind that severe stress, corticosteroid therapy,
renal failure and cancer may lower TLC, while infec-
tions, leukemia and myeloma may increase it. Thus,
TLC alone is not a reliable indicator of protein sta-
tus (2, 13, 31, 36).

Serum cholesterol levels have received a great deal
of attention in recent years. Although most of the at-
tention has been focused on the relationship between
serum cholesterol and heart and vascular disease,
a depressed serum cholesterol in particular when com-
bined with low albumin level, has been associated with
poor health in older people (24, 37). Moreover, growing
evidence suggests that among hospitalized disabled
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CONCLUSIONS

We conclude that a large part of study partici-
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what was in fact more than results revealed in other
polish studies. All study participants suffered from
various diseases, mostly cardiovascular, metabolic
and endocrine and gastrointestinal. In 88.5% of
study participants polypathology was observed but
the number of chronic diseases was not confirmed
to significantly differ in the groups with different
BMI values. The high BMI values were associated
with having metabolic and endocrine diseases but
not with having cardiovascular problems. In agree-
ment with findings of other researchers the present
study confirmed that obese people have suffered
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