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Summary. Background and Aim of the work: This study is planned and applied to analyse nutritional status of
elderly patients hospitalized with cardiovascular diseases, in order to identify the association of nutritional
status with anthropometric measurements, body composition, blood results, and also to assess the alteration
of nutritional status during hospital stay. Methods: Two hundred and eleven 65+ years old patients hospitalized
in Dr. Burhan Nalbantoğlu State Hospital’s cardiology and cardiovascular surgery wards more than 3 days
were included in the study. Body weight, height, middle upper arm circumference and calf circumference were
measured and body composition was assessed with Bioelectrical Impedance Analysis technique, while blood
results were recorded from the patients’ files both at admission to and discharge from hospital. Furthermore
nutritional status was assessed with full Mini Nutritional Assessment. Results: According to full Mini Nutritional Assessment, on admission 8.5% of patients were malnourished and 43.10% had malnutrition risk while
9.5% of patients were malnourished, 47.4% had malnutrition risk at discharge. Having heart failure increases
malnutrition risk 2.84 times when compared to patients having other cardiovascular diseases (p=0.005). Mean
albumin, total protein, haemoglobin, body weight, body mass index, middle upper arm circumference and
calf circumference values were significantly lower in malnourished and at risk patients than the ones with
normal nutritional status both on admission and discharge (p<0.05). Conclusion: In order to prevent hospital
malnutrition, it is important to assess nutritional status on hospital admission and keep monitoring patients’
anthropometric measurements and blood tests during hospitalization.
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Introduction
Most common morbidity seen in the elderly people is cardiovascular diseases (1). Many studies have
shown that nutritional status is frequently impaired
in elderly hospitalized cardiovascular patients (2-4).
Even without catabolic illnesses, appetite is reduced
with age, lean body mass may be decreased and physical activity is frequently diminished. Therefore malnutrition is a common finding in geriatric patients (5).
Since there are many factors affecting malnutrition,
nutritional assessment is a challenge. Thus, to classify
nutritional status, a combination of indicators from

several categories such as anthropometry, biochemical
parameters, food intake and the presence of risk factors are recommended and have been used clinically
(6). The Mini Nutritional Assessment (MNA®) is a
simple non-invasive tool for assessing the nutritional
risk of the elderly (7). The aim of this study was to
analyse the prevalence of malnutrition and malnutrition risk in elderly patients hospitalized with cardiovascular diseases by using the MNA at both admission
and discharge and to evaluate its association with albumin, total protein, lymphocyte count, haemoglobin,
anthropometric measurements and body composition.
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Material and Methods

Data collection

Study design

All anthropometric measurements and body composition analyses were done in 48 hours after admission and repeated at discharge. Albumin, total protein,
haemoglobin, and total lymphocyte count (TLC) of
patients were recorded from patients’ files at admission
and discharge. Body weight was measured via Bioelectrical Impedance Analysis (BIA) device with light clothes
and without shoes to the nearest 0.1kg, while body height
was measured with a standard type height scale without
shoes, standing still, in an upright position to the nearest
0.5 cm. BIA was performed using a tetra polar body composition analyser TANITA BF350 (Tokyo, Japan) by applying alternating electric currents of 500 μA at 50 kHz.
Patients were measured in the morning after 3 hours
fast. In order to measure middle upper arm circumference (MUAC), left arm was bent and the point between
olecranon and acromion process was marked. While the
arm hanging straight down the tape was wrapped around
midpoint mark and MUAC was measured. Calf circumference (CC) was measured at the widest point of the calf.

This study was conducted on patients aged 65
years and above and having a hospital stay of 3 or
more days at Cardiology and Cardiovascular Surgery
wards between January-August 2011 in Dr. Burhan
Nalbantoğlu State Hospital, Nicosia, North Cyprus.
Written informed consent was obtained from all the
patients. The patients aged below 65 years old, unable
to communicate and not willing to give an informed
consent, immobile and having a hospital stay less than
3 days in hospital during the survey were not included
to the study. Two hundred and thirty nine patients
were approached, during data collection period. Ten
patients approached, refused to give informed consent,
3 patients died during the study period and approximately 15 patients who were discharged without informing the researcher were excluded from the study.
Consequently 92 females, 119 males, totally 211 patients were included in the study.
Assessment of nutritional status and definition of nutritional risk
The nutritional status of patients was determined
by full MNA®. The full MNA®, was developed by the
joint effort of the Nestlé Research Centre in Lausanne,
the Centre for Internal Medicine and Clinical Gerontology of Toulouse and the Clinical Nutrition Program
at the University of New Mexico, to assess nutritional
status as a part of the standard evaluation of elderly
patients in nursing homes, clinics, hospitals, or among
those who are otherwise frail. Then it was validated
in three studies on more than 600 elderly subjects (8).
According to full MNA® nutritional status is evaluated as; total score >24 indicates satisfactory nutritional
status, scores between 17 and 24 indicate risk of malnutrition and score <17 indicates malnutrition (8, 9).
Although 3 types of nutritional status were obtained
as result of full MNA®, patients with malnutrition and
at risk of malnutrition were evaluated together as one
group and all statistical analyses performed according
to two groups in this current study.

Ethical considerations
Ethical approval was obtained from the Near
East University Scientific Research Evaluation Ethical Committee (No:003-2011, Date:10.01.2011). The
study was also approved by the chief medical officer of
Dr. Burhan Nalbantoğlu State Hospital.
Statistical analyses
Independent Samples T test was used to compare mean results or the Mann Whitney U test was
undertaken if data were not normally distributed. Differences in proportions were analysed using χ2. Paired
sample t test was used for comparison of admission
and discharge values of the same variable. McNemar
test was used to test the difference between paired proportions. Logistic regression was used to relate nutritional status to various factors. Data are presented as
proportions, means and standard deviations or median
unless otherwise indicated. Analysis was performed
with SPSS statistical software package version 15.0.
Statistical significance was defined as p <0.05.
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Results
During the study period, 119 male (mean age:
73.38 ± 7.29 years) and 92 female (mean age: 73.93 ±
6.37 years) patients were screened. Of these patients;
27.30% had heart failure, 15.60% had cardiovascular
surgery and 62.10% had variety of other cardiovascular diseases. According to MNA® scores; 51.60% of
patients (malnourished patients: 8.50%, risk of malnutrition: 43.10%) were malnourished and at risk of
malnutrition at admission, while 56.90% of patients
(malnourished patients: 9.50%, risk of malnutrition:
47.40%) were malnourished and at risk of malnutrition at discharge. There was an increase in the percentage of malnutrition and malnutrition risk (p=0.152).
Many factors affect nutritional status. In Table 1, it was
shown that gender was not associated with nutritional
status at admission, while aging was found associated.
It was found that, each year increase in age increased
the risk of malnutrition 1.046 times (p=0.043). When
effect of diagnosis was analysed, it was seen that being a heart failure patient increased malnutrition risk
2.839 times than the patients with other cardiovascular diseases at admission (p=0.005) (Table 1). Association of anthropometric measurements and blood test
results with nutritional status at both admission and
discharge was shown in Table 2 and Table 3 respectively. Patients with malnutrition and malnutrition
risk had significantly lower weight, body mass index
(BMI), MUAC, CC than patients with normal nutri-

tional status at both admission and discharge (p<0.05)
(Table 2). Furthermore patients with malnutrition
and malnutrition risk had significantly lower albumin
(p=0.000) and haemoglobin (admission p=0.005, discharge p=0.000) levels both admission and discharge,
while total protein level was significantly lower only at
discharge (p=0.004) (Table 3). The association of body
composition and nutritional status was shown in table
4. Female patients with normal nutritional status had
significantly higher body percentage of fat (BPF) than
patients with malnutrition and malnutrition risk at
admission but not discharge (p=0.015). Male patients
with normal nutritional status had significantly higher
BPF and fat mass than the patients with malnutrition
and malnutrition risk both at admission (p=0.002) and
discharge (p=0.000) (Table 4).

Discussion
This study was the first study in North Cyprus
focusing on malnutrition in Turkish Cypriot elderly
patients. Based on the MNA, 8.50% of the patients
were malnourished and 43.1% of the patients had malnutrition risk at admission and 9.50% were malnourished and 47.4% had malnutrition risk at discharge.
Different studies with different nutritional assessment
methods showed malnutrition rates varying from 10%
to 57% (10-15). The malnutrition prevalence found
in various studies had a wide range because of several

Table 1. Effect of various factors on nutritional status at admission to hospital†
Factor

B

P

OR

95% Confidence Interval

Sex (Female)

-0.355

0.223

1.426

0.806-2.523

Diagnosis				
Other Cardiovascular Disease¶		

0.016

1.00

Surgical Cardiovascular Diseases

-0.06

0.885

0.942

0.417-2.127

Heart Failure

1.043

0.005

2.839

1.361-5.923

Age

0.045

0.043

1.046

1.001-1.092

Constant

-3.220			

Logistic Regression; Atrial Fibrillation, Angina Pectoris, Myocardial Infarction, Ischemic Heart Disease, Vein Thrombosis, Cardiac Pace
Maker Insertion, Hypertension, Pulmonary Oedema, Cardiomegaly, Syncope, Peripheral Thromboembolism, Systolic Ejection, Cardiopulmonary Arrest, Artery Occlusion, Pericarditis, Angio, Atrial Extra-systole, Thrombophlebitis, Lymphangitis, Peripheral Arterial Disease and
Aortic Aneurysm.
†

¶
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Table 2. Association of nutritional status with anthropometric measurements at admission to and discharge from hospital†
Anthropometric Measurements

Normal_Nutritional
Status (x± S)

Admission to Hospital

		

Weight (kg)

80.64±15.48

71.99±15.89

p=0.000

31.37 ± 5.86

28.60±6.44

p=0.001

31.69 ± 3.76

29.35±4.83

p=0.000

35.51 ± 4.36

34.13±4.62

p=0.027

‡¶

BMI (kg/ m2)

‡¶

MUAC (cm)

‡¶

Calf Circumference (cm)

‡¶

Malnutrition and _
Malnutrition Risk (x± S)

P

Discharge from Hospital			
Weight (kg)‡¶
BMI(kg/ m2)

‡¶

MUAC (cm)

‡¶

Calf Circumference(cm)

79.08±14.36

72.72±17.00

p=0.004

30.77±5.47

28.76±6.80

p=0.018

31.12±3.65

29.38±4.77

p=0.003

33.82±4.79

p=0.039

35.13±4.17

‡¶

normal nutritional status n=102, malnutrition/at risk of malnutrition n=109; T Test

‡

¶

†

Table 3. Blood test results and nutritional categories according to the MNA at admission to and discharge from hospital†
Blood Results

Normal_Nutritional
Status (x± S)

Malnutrition and _
Malnutrition Risk (x± S)

P

4.03±0.38

3.74±0.46

p=0.000

7.12 ±0.59

6.96±0.68

p=0.073

2.08±0.84

1.93±1.03

p=0.263

12.33±1.68

11.62±1.92

p=0.005

3.83±0.32

3.56±0.42

P=0.000

6.89±0.57

6.64±0.60

P=0.004

2.29±0.86

2.04±0.91

P=0.073

12.13±1.48

11.25±1.65

P=0.000

Admission to Hospital
Albumin (g/dl)a
Total Protein (g/dl)

b

Lymphocyte Count

c

Haemoglobin (g/dl)

d

Discharge from Hospital
Albumin (g/dl)e
Total Protein (g/dl)

f

Lymphocyte Count

g

Haemoglobin (g/dl)

h

T Test; normal nutritional status n=98, malnutrition and malnutrition risk n=103; normal nutritional status n=99, malnutrition and
malnutrition risk n=106; cnormal nutritional status n=99, malnutrition and malnutrition risk n=103; dnormal nutritional status n=102,
malnutrition and malnutrition risk n=105; enormal nutritional status n=81, malnutrition and malnutrition risk n=112; fnormal nutritional status n=81, malnutrition and malnutrition risk n=111; gnormal nutritional status n=69, malnutrition and malnutrition risk n=104;
h
normal nutritional status n=71, malnutrition and malnutrition risk n=103
†

a

factors influencing the prevalence of malnutrition risk.
Among these, characteristics of the selected patients,
different hospital settings (16), different medical or
geographic settings and also a wide variety of nutritional assessment method may be mentioned (17).

b

Various medical conditions such as diseases may
reduce appetite and have a negative influence on the
nutritional intake. Older people are more prone to
malnutrition than younger adults and have a higher
risk of nutrient deficiencies (18), because of medical,
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Table 4. Association of Nutritional Status with BIA at Admission to and Discharge from Hospital†
BIA

Normal_Nutritional
Status (x± S)

Malnutrition and _
Malnutrition Risk (x± S)

P

Admission to Hospital			
Female

n=39

n=49

BPF (%)

41.83±4.98

37.75±10.03

p=0.015

Fat Mass (kg)

32.97±9.97

28.34±12.13

p=0.053

Fat Free Mass (kg)

44.98±9.43

43.54±7.19

p=0.418

Male

n=59

n=54

BPF (%)

30.04±9.90

24.62±8.08

p=0.002

Fat Mass (kg)

25.16±10.43

18.98±10.00

p=0.002

Fat Free Mass (kg)

57.07±10.63

54.05±9.65

p=0.118

Discharge from Hospital			
Female

n=33

n=53

BPF (%)

41.05±6.43

38.40±9.93

p=0.136

Fat Mass (kg)

31.50±10.33

29.15±12.74

p=0.373

Fat Free Mass (kg)

43.98±8.25

43.62±8.33

p=0.846

Male

n=53

n=59

BPF (%)

30.24±9.02

23.49±7.97

p=0.000

Fat Mass (kg)

26.00±10.92

17.93±9.60

p=0.000

Fat Free Mass (kg)

55.82±9.14

54.78±9.27

p=0.551

†

T Test; BIA: Bioelectrical Impedance Analysis, BPF: Body Percentage of Fat

social, psychological changes and reduced functions
(19). In our study the variables that were independently associated with malnutrition were age and diagnosis.
Some studies examining age and malnutrition relationship, showed no significant relationship between
age and malnutrition (20, 21). Despite these studies
some other studies found that older elders have higher
risk of malnutrition than younger elders (11, 13, 22).
Marco and his colleagues showed in their study that
each one year increase in age, increases malnutrition
risk 1.007 times (23), while Vanderwee and his colleagues found that being 85 years and older increases
malnutrition risk 1.42 times (11). In this current study
a similar result was found that each one year increase in
age, increases malnutrition risk 1.046 times (p<0.05).
Malnutrition is widespread in patients with cardiovascular diseases (24). Studies including patients

having various cardiac operations with different assessment methods have shown that malnutrition varies between 7.0% - 55.0% (4, 25-27). While in other
studies including hearth failure patients, malnutrition
rate was found 6.4-60.4% (2, 3, 28, 29). In this study,
it was seen that being a heart failure patient increased
malnutrition risk 2.839 times than the patients with
cardiac surgeries and other cardiovascular diseases
(p=0.005). The influence of heart failure on nutritional
status could be associated with poor appetite, dyspepsia, malabsorption (30) and catabolic states imposed
by the disease either by neurohormonal or immune inflammatory activation (3).
Anthropometric measurements are components
of the nutrition assessment which are useful for evaluating overnutrition or undernutrition (31). The full
MNA contains anthropometric indices including
BMI, MUAC, and CC. The MUAC and CC provides
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predictions of skeletal muscle and the alteration of lean
muscle mass together with decrease of activity (6). In
this current study lower body weight, BMI, MUAC
and CC were found associated with malnutrition and
malnutrition risk, similar to other studies (32, 33).
One of the most obvious clinical signs of malnutrition is the weight loss caused by depletion of fat
and muscle mass, including organ mass (34). BIA is an
easy method which is quick, non-invasive, operatorindependent (35), easily performed, (36) and inexpensive (37) that can be used to analyse body composition
in both healthy and ill adults (35). Various results are
found in the studies examining association of body
composition and malnutrition with BIA. Venzin and
colleagues found malnourished patients had significantly lower fat-free mass (FFM) and fat mass (FM),
than those adequately nourished (12). While Persson
and colleagues found malnourished female patients
had significantly lower FM, than those adequately
nourished, but no difference with FFM (5). In this
current study no significant relationship was found
with FFM and nutritional status. In addition to this
malnourished/at risk female patients had significantly
lower BPF than adequately nourished ones at admission, but not at discharge. Malnourished/at risk male
patients had significantly lower FM and BPF than adequately nourished ones both admission and discharge.
BIA is accepted as a valid technique, unless overhydration is present. Unfortunately all patients with severe
malnutrition are overhydrated (38). BIA device used in
this study was not capable of measuring overhydration
and oedema, which may cause the result found about
FFM and nutritional status.
As expected, the mean plasma albumin level was
greater in patients with normal nutritional status (admission: 4.03±0.38) g/dl, discharge: 3.83±0.32g/dl)
than in malnourished and at risk patients (admission
3.74±0.46 g/dl, discharge: 3.56±0.42gdl) (p=0.000).
Hence, patients with lower MNA scores also had a
higher level of visceral protein depletion (39). This
component of protein malnutrition may be related to
the effect of the chronic disease that led to hospitalization (40). A significant association between malnutrition and serum albumin has also been described in
other studies (12, 41-44).
Plasma protein levels of patients with normal nu-

tritional status was also greater (admission: 7.12±0.59)
g/dl, discharge: 6.89±0.57g/dl) than that of the malnourished and at risk patients (admission 6.96±0.68 g/
dl, discharge: 6.64±0.60gdl) which is statistically significant only at discharge (p=0.004).
Little evidence exists whether TLC reflects the
nutritional status of elderly, despite its use as a marker
in the assessment of nutritional status (43). In this
study it is concluded that TLC is not a suitable marker of malnutrition in the elderly. This conclusion was
based on the observation that no significant association was detected between TLC and MNA score. In
addition, MNA score was associated with all of the
biochemical and anthropometric markers used in the
present study except for TLC. This result is consistent
with other studies about TLC and nutritional status in
elderly (22, 33, 43, 45).
Anaemia is frequent in elderly which is also associated with weight loss often seen in hospitalized
patients. On the contrary higher haemoglobin concentrations are associated with decreases in length of
hospital stay (46). Low haemoglobin levels are found
associated with malnutrition in many studies including
elderly subjects (12, 22, 41, 44). In this study patients
with malnutrition and at risk of malnutrition had significantly lower levels of haemoglobin than patients
with normal nutritional status both at admission and
discharge.

Conclusion
Mean albumin, total protein, haemoglobin,
body weight, BMI, MUAC and CC values were significantly lower in malnourished and at risk patients
than the ones with normal nutritional status both on
admission and discharge (p<0.05). In this study it is
concluded that TLC as a marker and BIA as a device
are not suitable for assessment of malnutrition in the
elderly.
In order to prevent hospital malnutrition, it is
important to assess nutritional status on hospital admission and keep monitoring patients’ anthropometric measurements and blood tests during hospitalization.
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Limitations
Most of the patients with severe malnutrition
are overhydrated which can cause fluctuations in the
body composition. In this study, BIA device that was
used for analysing body composition was not capable
of measuring overhydration and oedema, which makes
it difficult to compare the body compositions of the
malnourished patients with the well-nourished ones.
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