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SUMMARY — Malnutrition is usually related to some diseases such as inflammatory bowel dis-
ease, chronic pancreatitis, chronic liver disease and malignant tumors. It is characterized by weight
loss, protein deficiency, and deficit of specific nutrients. The aim was to estimate the prevalence of
nutritional risk among 160 gastrointestinal patients by use of the Nutritional Risk Screening (NRS-
2002) score at hospital admission and discharge. The patients stayed in the hospital between 5 and 15
days or longer. Results showed that 40% of patients at admission and 36.2% at discharge were mal-
nourished. There were 53.1% of patients with recognized malnutrition at admission that received
nutritional support, whereas at discharge 34.4% of patients at risk were not dietary supported. Mal-
nourished patients were significantly older, had lower body mass index, longer hospital stay and high-
er rate of malignant diseases than properly nourished patients. Regular screening for malnutrition
should be conveyed in hospitals as to provide appropriate dietary support for all patients at risk.
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Introduction

According to the European Society for Parenteral
and Enteral Nutrition (ESPEN), malnutrition is a con-
dition characterized by a structural and functional
change of the body composition'. Although malnutri-
tion usually means a disease-related weight loss, pro-
tein deficiency or deficit of specific nutrients, it can also
be related to eating disorders due to suffice of some
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nutrients, such as overweight and obesity*. Mal-
nutrition is often present in gastrointestinal diseases
and carcinoma, and is associated with prolonged hospi-
tal stay®, higher rate of infection, increasing treatment
cost, and increased morbidity*¢. On the basis of malnu-
trition risk assessment, the prevalence of malnourished
patients in hospitals ranges from 20% to 50%. There-
fore, early identification and malnutrition care is very
important in order to improve outcomes of treatment
of diagnosed disease and patient quality of life”. The
majority of studies have shown that during hospital
stay, a disease diagnosed in patients is worsened due to
inappropriate nutritional support**'%; on the contrary,
when nutritional support is applied, the length of hos-
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Table 1. Patient characteristics and diagnoses according to nutritional risk status (N=160)

Total (N=160) EI\IRj) 5)3 g\iijf t-test p
Ar.sr. (SD)
Age (yrs) 68.8 (13.3) 65.9 (13.8) 73.2 (11.5) 2.53 0.014*
Body height (cm) 168 (9.2) 169.2 (9.3) 167.9 (9.3) 1.05 0.297
Body weight (kg) 73.9 (17.9) 78.9 (17.6) 66.3 (15.6) 3.39 0.001*
BMI (kg/m?) 25.9 (5.3) 27.5(5.1) 23.7(5.1) 3.26 0.002*
WHR 0.94 (0.1) 0.94 (0.08) 0.93 (0.09) 0.61 0.558
Mean length of stay 11 14 2.12 0.037*
n (%) ¥~ test p

Gender
Men 76 (47.5) 44 (57,9) 32 (42.1) 0.68 0.495
Women 84 (52.5) 52 (61.9) 32(38.1)
BMI
<18.8 10 (6.2) 0 (0) 10 (15.6)
18.5-24.9 60 (37.5) 34 (35.4) 26 (40.6)

9.51 0.023*
25-29.9 58 (36.2) 38 (39.6) 20 (31.2)
>30 32 (20.0) 24 (25) 8 (12.5)
Diagnosis
Esophagus and stomach disease |64 (40.0) 44 (45.8) 20 (31.2)
Liver and gallbladder disease 34(21.2) 28(29.2) 6 (9.4) 197 0.001*
Pancreatic disease 10 (6.2) 10 (10.4) 0(0)
Cancer 52(32.5) 14 (14.6) 38(59.4)

NRS = Nutritional Risk Screening 2002; BMI = body mass index; WHR = waist-to-hip ratio; *statistically significant difference at p<0.05

pital stay, complications and mortality are reduced™.
Considering the basic digestive system function of nu-
trient absorption and metabolism, patients with gastro-
intestinal diseases are more likely to develop malnutri-
tion. The gastrointestinal system diseases that most
commonly cause malnutrition are chronic inflamma-
tory bowel diseases (ulcerative colitis and Crohn’s dis-
ease), diverticulitis of digestive tract, chronic pancreati-
tis, chronic liver disease, and various types of malignant
tumors'2. Assessment of the nutritional status is recom-
mended by nutritional guidelines, but has not yet be-
come part of good clinical practice™8. Several tests
have been developed to identify patients at malnutri-
tion risk™?, among them, Nutritional Risk Screening
(NRS-2002) is one of the simplest and most practical
ones for screening nutritional status and assessment of
nutritional risk in hospitalized patients®’.

The aim of this study was to estimate the preva-

lence of nutritional risk by use of NRS-2002, both at
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hospital admission and discharge, as to better recog-
nize patient nutritional needs. Furthermore, the aim
was to estimate the percentage of patients who were
provided nutritional support. We also wanted to ana-
lyze differences in patient anthropometry, biochemis-
try, gender and diagnoses, depending on whether or
not they were at nutritional risk.

Subjects and Methods

Subjects

The study was conducted at the Department of
Gastroenterology, Rijeka University Hospital Centre,
between January and May 2017. Initially, 186 patients
suffering from four different categories of gastrointes-
tinal diseases (esophagus and stomach diseases, liver
and gallbladder diseases, pancreatic diseases, and can-
cers) were recruited, but those with ascites, immobile
patients, patients from intensive care unit, and preg-
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Table 2. Patient values of biochemical parameters according to nutritional risk status (N=160)

Reference range Total NRS <3 NRS >3 t-test | p

(N=160)  |(N=96)  |(N=64)

Mean (SD)
Hemoglobin 119-157 113.9 114.8 112.7 0.45 0.650
(g/L) (21.3) (22.8) (19.0)
Urea 2.8-8.3 6.8 6.7 7.3 0.62 0.536
(mmol/L) (3.9) (4.1) (3.6)
Creatinine 49-90 91.7 92.8 90.0 0.16 0.873
(umol/L) (85.8) (102.3) (54.1)
Albumin 41-51 34.8 35.5 33.8 1.47 0.146
(g/L) (5.1) (4.3) (5.9)
Cholesterol <5.0 4.5 4.37 4.77 1.05 0.301
(mmol/L) (1.6) (1.3) (1.9)
HDL >1.2 09 0.97 1.07 0.99 0.326
(mmol/L) (0.3) (0.3) (0.4)
LDL <3 2.8 2.77 2.97 0.76 0.446
(mmol/L) (1.4) 1.2) 1.7)
Triglycerides <1.7 1.5 1.4 1.6 0.89 0.376
(mmol/L) (0.7) (0.6) (0.8)

NRS = Nutritional Risk Screening 2002; HDL = high-density lipoprotein; LDL = low-density lipoprotein

nant women were excluded from the study. Then, 160
patients were eligible for the study and all of them
filled out the NRS questionnaire. Patients were in-
formed about the study and gave their informed writ-
ten consent to participate in the investigation. The
Ethics Committee of the Faculty of Health Sciences,
University of Rijeka approved the study. The study was
performed in accordance with ethical standards of the
Declaration of Helsinki.

Methods

Nutrition Risk Screening and nutritional support
The Nutrition Risk Screening (NRS-2002) is a

questionnaire designed to identify patients at nutrition-
al risk and is a valid and reliable tool for assessing nutri-
tional status of elderly patients in hospitals?". The initial
NRS consists of four questions regarding body mass
index (BMI) (<18.8, 18.5-20.5, and >20.5 kg/m?),
weight loss history (>5% in 3 months, >5% in 2 months
or >5% in 1 month), dietary intake (0-25%, 25%-50%,
50%-75% and >75%), and severity of disease. A nutri-
tion score between 0 and 3 was given according to the
recommendations for each criterion. The disease score
was evaluated according to clinical evaluation, as fol-
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lows: patients with chronic illness with acute complica-
tions received 1 point; acute severe superimposed com-
plications that made the patient bedridden received 2
points; and intensive care patients who were supposed
to be given 3 points were excluded from the study. The
minimal value of NRS-2002 is 7.The patients were con-
sidered at nutritional risk for scores equal or higher than
3. According to NRS-2002, patients were divided in
two categories: those with nutritional risk (NRS <3)
and those without nutritional risk (NRS >3)?!, Patients
were screened for NRS score at hospital admission and
discharge. Nutritional support consisted of enteral and
parenteral nutrition.

Anthropometry

Trained nurses measured patient body weight and
body height using electronic scale (Seca, Hamburg,
Germany), with body weight and body height accura-
cies of +0.1 kg and +0.5 cm, respectively. BMI (kg/m?)
was calculated from the values of body weight and
body height. BMI was categorized into underweight
(<18.50 kg/m?), normal weight (18.50-24.99 kg/m?),
overweight (25.00-29.99 kg/m?), and obese (230 kg/

m?)*2. Waist and hip circumferences were measured

Acta Clin Croat, Vol. 59, No. 4, 2020



Sandra Pavici¢ Zezelj et al.

Malnutrition risk in gastroenterological patients

Table 3. Comparison of anthropometric characteristics and nutritional risk status at hospital
admission and discharge (N=160)

Admission ‘ Discharge t-test p

Mean (SD)
Body weight (kg) 73.9 (17.9) 72.6 (17.2) 4.99 0.001
BMI (kg/m?) 26.0 (5.3) 25.6 (5.1) 4.67 0.001
WHR 0.94 (0.1) 0.93 (0.1) 0.32 0.750

n (%) Wilcoxon Z /y?-test | p
BMI
<18.8 10 (6.2) 10 (6.2)
18.5-24.9 60 (37.5) 68 (42.5)

1.89 0.048*
25-29.9 58 (36.3) 54 (33.8)
>30 32 (20) 28 (17.5)
WHR
<0.9 50(31.2) 44 (27.5)
0.9-0.95 42 (26.2) 38 (23.8)
1.60 0.109™

0.96-1 34(21.2) 46 (28.8)
>1 34 (21.2) 32 (20)
NRS score
NRS <3 96 (60.0) 102 (63.8) 6824 0,001
NRS 23 64 (40.0) 58 (36.2) ' '

NRS = Nutritional Risk Screening 2002; BMI = body mass index; WHR = waist-to-hip ratio; SD = standard devia-

tion; *Wilcoxon rank test significance; **y>-test significance

with an ergonomic tape Seca 1 (Seca, Hamburg, Ger-
many). The range from 0 to 205 cm was used to calcu-
late waist-to-hip ratio (WHR). WHR was categorized
as normal (men <0.90, women <0.85) and large (men
>0.90, women >0.85)%.

Biochemical parameters

Blood samples were obtained from all patients at
admission. The following parameters were evaluated
by the standard biochemical methods: hemoglobin
(g/L), urea (mol/L), creatinine (pmol/L), serum albu-
min (pmol/L), cholesterol (mmol/L), high-density li-
poprotein (HDL, mmol/L), low-density lipoprotein
(LDL, mmol/L) and triglycerides (mmol/L).

Statistical analysis

All statistical analyses were performed using SPSS
16 statistical software (SPSS Inc., Chicago, IL, USA).
Descriptive data were presented in percentages or
mean with standard deviation (mean + SD). To inves-
tigate differences between groups, the y*-test was per-
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formed for categorical measurements and t-tests for
independent samples. For continuous variables, t-test
for dependent samples and Wilcoxon test were ap-
plied. The level of statistical significance was set at 95%
(p<0.05).

Results

In our study, 160 patients were evaluated by NRS
score. There were 84 (52.5%) women and 76 (47.5%)
men, mean age 68.8+13.3 years. Distribution of gas-
trointestinal diseases among patients revealed esopha-
gus and stomach diseases in 40%, liver and gallbladder
diseases in 17%, pancreatic diseases in 5%, and cancer
in 26% of patients. At admission, 53.1% of patients
had malnutrition and 18.8% of patients were not at
risk, however, both of these categories received nutri-
tional support. At discharge, the percentages increased
to 65.6% of patients with malnutrition and 22.9% of
patients without risk, having received dietary support

(Figs. 1 and 2, Table 4).
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With nutrition support Without nutrition support

46.9%
53.1%

With nutrition support Without nutrition support

34.4%

65.6%

Fig. 1. Malnutrition risk patients with nutrition support
at admission.

Fig. 2. Malnutrition risk patients with nutrition support
at discharge.

Table 4. Diet difference among patients according to nutritional risk status and hospital admission
and discharge (N=160)

NRS <3 NRS =3 y-test p

Oral nutrition n (%) n (%)
Ulcerative 22 (22.9) 22 (34.4)
Bilious, pancreatic 28(29.2) 14 (21.9)
Hepatoprotective 4(4.2) 0(0)

Aoy | Light 6 (6.2) 8 (12.5) 654 10.080
Tea dict 34 (35.4) 10 (15.6)
Liquid diet 2(2.1) 6 (9.4)
Mixed diet 0(0) 4(6.2)
Enteral nutrition 18 (18.8) 24 (37.5) 3.49 0.045**
Parenteral nutrition 0(0.0) 10 (15.6)
Oral nutrition
Ulcerative 40 (41.7) 30 (46.9)
Bilious, pancreatic 46 (47.9) 12 (18.8)
Hepatoprotective 6 (6.2) 2(3.1)

Discharge Light 4(4.2) 12 (18.8) 10.14* 0.006**
Tea diet 0 (0) 0(0)
Liquid diet 0 (0) 2(3.1)
Mixed diet 0 (0) 6(9.4)
Enteral nutrition 22 (22.9) 42 (65.6) 19.91 0.001**
Parenteral nutrition 0(0.0) 0(0.0)

NRS = Nutritional Risk Screening 2002; *when calculating ¥* of a category test with less than 5 examinees, they are
merged into one; *statistically significant difference at p<0.05

The mean BMI was 25.9+5.3 kg/m?, only 6.2% of
patients were underweight, while the majority of
56.2% of patients were overweight or obese. Patients
at nutrition risk were significantly older (p=0.014) and
had lower BMI than patients without nutritional risk

(p=0.023) (Table 1).
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The mean length of stay was significantly higher in
patients with nutritional risk (14 days) as compared to
non-risk group (11 days) (p=0.037) (Table 1). Consid-
ering the length of hospital stay, 46.2% of patients
stayed in the hospital for 10-15 days, 33.8% for 5-10
days, and 20% for more than 15 days.
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The mean albumin value was 34.8 g/L. Although
no statistical significance was observed, patients with-
out nutritional risk had higher albumin values (35.5
g/L) compared to patients at risk (33.8 g/L). When
the values of biochemical parameters were compared
between the two categories of patients, no statistically
significant differences were found (Table 2). Com-
pared to other diagnoses, nutritional risk was signifi-
cantly higher in cancer patients (p=0.001) (Table 1).

Table 3 illustrates comparison of anthropometric
characteristics and nutritional risk status of patients at
hospital admission and discharge. Patient body weight
and BMI were significantly lower at discharge from the
hospital than at admission (p=0.001 both). The percent-
age of patients with nutritional risk was 40% at admis-
sion, which was significantly higher in comparison with
36.2% of risk patients at discharge (p=0.001) (Table 3).

Out of 64 patients with nutrition risk, 24 (37.5%) of
them received enteral nutrition (oral nutrition with
supplements) and 10 (15.6%) received parenteral nutri-
tion. At discharge from the hospital, 42 patients with
nutrition risk received enteral nutrition, which was sig-
nificantly higher compared to 24 patients with enteral
nutrition at admission (p=0.001). None of the patients
received parenteral nutrition at discharge. Furthermore,
enteral nutrition was significantly higher in patients
with nutritional risk compared to non-risk patients
both at admission and discharge (p<0.045 and p<0.001,
respectively). According to NRS-2002, statistically sig-
nificant difference was found between the two patient
categories according to the type of oral diet. This sig-
nificance referred to non-risk patients, who consumed
more ulcerative and bilious pancreatic diet at discharge,
while patients at nutritional risk consumed more liquid

and mixed diet (p=0.006) (Table 4).

Discussion

According to our knowledge, this is one of the rare
studies in Croatia and the only one conducted at the
Rijeka University Hospital Centre, which documented
the prevalence of malnutrition risk in gastroentero-
logical patients. A similar study by Vranesi¢ Bender e#
al. from 2010 had a remarkable number of patients,
but it was published a decade ago, and nutritional sta-
tus in patients was assessed only at admission, which is
limiting, since they lack data of the nutritional status
of discharged patients®.

Acta Clin Croat, Vol. 59, No. 4, 2020

According to previous research data, the prevalence
of malnutrition ranges from 20% to 80% of patients
admitted to the hospital”'1%2*3_Our results indicated
40% of patients with malnutrition risk at admission,
which is a lower rate of malnutrition than in the above-
mentioned Croatian study that used Subjective Global
Assessment for nutritional status calculation. Never-
theless, our results are comparable to other studies
which used NRS-2002 to quantify the prevalence of
malnutrition risk, and the majority of them have re-
ported similar findings**!%*4%, with the exception of
the Romanian gastroenterology study, which showed a
lower rate of malnutrition risk (17.1%)*.

Malnutrition risk is usually associated with older
age, as previously reported from numerous studies>'*?’,
and additionally confirmed by our results. The mean
age of our patients was 68.8 years. Except for the fact
that malnutrition risk increases with age, it is also sig-
nificantly higher in patients with lower BMI**’. On
the other hand, the risk of malnutrition could also be
found in patients whose BMI is normal or even higher
than 25 kg/m?,*»*, which along with our results in pa-
tients with low BMI and reduced risk of malnutrition
at discharge, additionally confirms that BMI should
not be the only tool for malnutrition risk assess-
ment?**?. For appropriate nutritional status evaluation,
many biochemical parameters are recommended, in-
cluding hemoglobin, urea, creatinine, lipid status, and
albumin®#*°. Although many studies have reported
decreased albumin level in malnourished patients, se-
rum albumin level in our patients did not significantly
differ between those with malnutrition risk (33.8 g/L)
and those without malnutrition risk (35.5 g/L). Simi-
lar levels of serum albumin have been reported by Co-
vinsky ez al?’. Nevertheless, our results indicate that
the average albumin level was lower than 35 g/L,
which is, according to some researchers, indicative of
increased postoperative morbidity and mortality®’.
Considering the latter and knowing that various dis-
eases and postoperative conditions aftect serum albu-
min level, this serum protein should not be proposed
as an isolated parameter for nutritional status assess-
ment*2,

Patients with malnutrition risk were hospitalized
for longer time than non-risk patients, which corre-
sponds to many other studies™'®** . In addition, close
correlation was found between various diseases and
risk of malnutrition'®*. For example, Pirlich ez al.
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tfound the incidence of malnutrition to be significantly
higher in malignant diseases than it was in non-malig-
nant diseases and inflammatory bowel diseases't. We
analyzed the incidence of malnutrition risk in various
gastrointestinal diseases and our findings revealed that
malnutrition risk was significantly higher in cancers,
which corresponds and additionally supports the
above-mentioned data*. With respect to all said above,
it can be concluded that the main predictors of malnu-
trition risk are older age, gastrointestinal diseases, and
malignant tumors**%%,

Out of all patients with recognized malnutrition
risk (NRS 23), approximately half (53%) received nu-
tritional support. During hospital stay, an additional
number of patients were found to be malnourished,
which contributed to the higher percentage of risk pa-
tients with nutritional support at discharge (65.6%). A
Danish study, for instance, reports only 25% of hospi-
talized patients at risk who received dietary support?.

At discharge, 34.4% of patients with malnutrition
were not adequately nourished but 22.9% of the non-
risk patients received nutritional support. The reason
why all malnourished patients were not nutritionally
supported, while at the same time some of the non-
risk patients were, could be found in inappropriate
implementation of screening tests for malnutrition in
hospitals. Applying screening programs for malnutri-
tion depends on the organization of the health care
system itself and the hospital management policy. In
the existing frameworks, when clinical nutrition enters
through a small door into Croatian health care, the
lack of necessary staff, inadequate medical education,
and insufficient collaboration between doctors and
clinical nutritionists might be the reason why malnu-
trition is still unrecognized and not treated in a certain
percentage of hospitalized patients.

With this work, we want to raise awareness in the
health care circles of the importance of conducting
malnutrition risk tests to raise the quality of medical
care for hospitalized patient and to try to influence the
existing deficiencies, hoping for assessment of nutri-
tional risk to become mandatory for the health care
system in Croatia and beyond.

A limitation of this study was a small number of
patients, especially those with particular diagnoses.

The main predictors of malnutrition risk are pro-
longed hospital stay, older age, and malignant tumors.
Screening for malnutrition risk should be implement-
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ed among gastrointestinal patients, as to provide nutri-
tional support for all those patients who are at risk.
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Sazetak

PROCJENA NUTRITIVNOG RIZIKA KOD GASTROENTEROLOSKIH BOLESNIKA
U KLINICKOM BOLNICKOM CENTRU RIJEKA

S. Pavici¢ Zeielj, D. Malec, D. Janko Labinac, T Soi¢ Vianic, G. Miceti¢ Balog, T" Schnurrer-Luke-Vrbanic, T. C’aljkuﬁc’ Mance,
D. Kovaceviéi O. Cuijanovic Peloza

Malnutricija se povezuje s nekim bolestima kao §to su upalna bolest crijeva, kroni¢ni pankreatitis, kroni¢na bolest jetre i
zlo¢udni tumori. Kod malnutricije dolazi do gubitka teZine, manjka proteina te nedostatka nekih specifiénih hranjivih tvari.
Cilj ovoga rada bio je procijeniti uéestalost nutritivnog rizika kod 160 gastroenteroloskih bolesnika metodom procjene
nutritivnog rizika (NRS-2002) pri prijmu i otpustu bolesnika. Bolesnici su boravili u bolnici izmedu 5 i 15 dana ili duze.
Rezultati su pokazali da je kod prijma u bolnicu 40%, a na otpustu 36,2% bolesnika bilo pothranjeno. Na prijmu je 53,1%
pothranjenih bolesnika dobilo odgovarajuéu nutritivnu potporu, dok 34,4% bolesnika nije dobilo takvu potporu pri otpustu
iz bolnice. Pothranjeni bolesnici bili su znacajno mladi, imali su znacajno nizi indeks tjelesne mase, znacajno su dulje boravili
u bolnici te su &edce bolovali od zlo¢udnih bolesti. Procjena nutritivnog rizika treba biti rutinska kako bi se osigurala odgo-
varajuéa nutritivna potpora za sve bolesnike koji su u riziku od malnutricije.

Klju¢ne rije¢i: Pothranjenost; Gastroenteroloski bolesnici; Nutritivna procjena rizika (NRS 2002)

640 Acta Clin Croat, Vol. 59, No. 4, 2020



