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Abstract

Introduction and Objectives: Nutritional Risk Scree-
ning (NRS 2002) is employed to identify nutritional risk
in the hospital setting and determine which patients
would benefit from nutritional support. The aim of the
present study was to identify nutritional risk in patients
admitted to the surgery ward and determine possible as-
sociations with hospital stay and postoperative compli-
cations.

Methods: Three hundred fifteen surgery patients were
evaluated in the first 24 hours since admission. Evalua-
tions involved the calculation of the body mass index,
the determination of weight loss = 5% in the previous
six months and the assessment of nutritional risk using
the NRS 2002. Hospital stay (in days) and postoperative
complications were also recorded.

Results: A total of 31.1% of the patients were classified
as being ““at risk”’, among whom 98.3% had food intake
50% lower than habitual intake, 65.9 % had weight loss =
5% in the previous six months, 64.7% had a diagnosis of
neoplasm, 59.9% were aged = 60 years and 59.9% were
candidates for non-elective surgery. Postoperative com-
plications were recorded in 4.4% of the overall sample
and were more frequent in patients at nutritional risk
(p < 0.000). Hospital stay was also longer among the pa-
tients at nutritional risk (p < 0.01).

Conclusion: A high percentage of surgery patients
were at nutritional risk in the present study and asso-
ciations were found with age = 60 years, a diagnosis of
neoplasm, non-elective surgery of the gastrointestinal
tract, a reduction in habitual food intake and weight
loss. Patients at nutritional risk had a greater frequen-
cy of postoperative complications and a longer hospital
stay.

(Nutr Hosp. 2014;30:636-642)
DOI:10.3305/nh.2014.30.3.7633

Key words: Nutritional risk. Assessment. NRS 2002. Sur-
gery.

Correspondence: Bruna Liicia de Mendonca Soares.

Street Emiliano Braga, 635, apartment 1207 - Vdrzea, Recife -
Pernambuco, Brazil. CEP: 50740-050.

Email: bruna-luc@hotmail.com

Recibido: 27-V-2014.
Aceptado: 28-VI-2014.

636

EL RIESGO NUTRICIONAL EN PACIENTES
DE CIRUGIA Y LAS ASOCIACIONES CON
LA ESTANCIA HOSPITALARIAY LAS
COMPLICACIONES POSTOPERATORIAS

Resumen

Introduccion y objetivos: El test de valoracion nutricio-
nal (NRS 2002) tiene como objetivo detectar la presencia
de riesgo nutricional en los hospitales y identificar los
pacientes que se beneficiaran de el apoyo nutricional. El
objetivo de este estudio fue identificar lo riesgo nutricio-
nal y relacionarlo con el tiempo de hospitalizacion y com-
plicaciones en los pacientes hospitalizados en la Clinica
de Cirugia General.

Meétodos: 315 pacientes quirdrgicos fueron evalua-
dos en las primeras 24 horas de ingreso en el hospital,
de acuerdo con el indice de masa corporal, la pérdida de
peso = 5% en los dltimos seis meses y el riesgo nutricional
por el NRS 2002. Duracién de la estancia hospitalaria,
en dias, y las complicaciones postoperatorias también se
recogieron.

Resultados: el 31,1% de los pacientes que se encuen-
tran en situacion de riesgo. De éstos, el 98,3% tenian la
ingesta de alimentos <50% de lo normal, 65,9% de pér-
dida de peso = 5% en los tltimos 6 meses, el diagnéstico
de cancer en 64,7%, 59,9% con edad = 60 afios, y 59,9 %
candidatos a cirugias no electivas. Las complicaciones
fueron documentados en el 4,4% de los pacientes y fue-
ron significativamente mas frecuentes en los pacientes
con riesgo nutricional (p <0,000). En cuanto a la duracion
de la hospitalizacion fue encontrado que los pacientes en
riesgo de desnutricién tuvieron estancia hospitalaria mas
prolongada (p <0,01).

Conclusion: En este estudio, un alto porcentaje de
pacientes quirirgicos estaban en riesgo de desnutri-
cion. El riesgo nutricional se asocié con edad = 60 arios,
el diagnéstico de cincer, la cirugia no electiva del tracto
gastrointestinal, disminucion de la ingesta habitual y la
pérdida de peso. Los pacientes con riesgo tenian una ma-
yor prevalencia de complicaciones postoperatorias y la
duracion de la estancia hospitalaria mas larga.
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Abbreviations

NRS 2002: Nutritional Risk Screening

Introduction

Studies carried out around the world indicate that
malnutrition is found in 20 to 50% of hospitalized pa-
tients, depending on the population studied and meth-
od employed to determine nutritional status'?3+679,
The prevalence of malnutrition is apparently higher
among surgery patients, with the rate ranging from 35
to 60%?. According to data from the Brazilian Hospital
Nutritional Assessment Inquiry (2001), the prevalence
rate of malnutrition is among hospitalized patients in
Brazil is 48.1%, especially among candidates for gas-
trointestinal surgery>+.

The association between preoperative weight loss
and postoperative complications is well described in
the literature®. Malnutrition has consistently been as-
sociated with adverse clinical outcomes, slow healing,
increases in infection and mortality rates, longer hos-
pital stay, higher hospital costs and higher costs relat-
ed to rehabilitation before patients can return to their
normal activities*. In the hospital setting, a lack of
nutritional screening upon admission, highly restric-
tive, non-supplemented diets for long periods, missed
meals due to clinical procedures and the failure to
monitor patient food intake and appetite contribute to-
ward weight loss and malnutrition®.

Nutritional screening is a simple process admin-
istered to patients and family members to determine
nutritional risk within the first 72 hours after admis-
sion®’. Nutritional Risk Screening (NRS 2002) is em-
ployed to detect malnutrition and the risk of devel-
oping malnutrition in the hospital setting. The NRS
2002 was developed based on the presupposition that
the severity of malnutrition and an increase in nutri-
tional needs stemming from the underlying disease
indicate the need for nutritional support®. The NRS
2002 has received approval from the European So-
ciety for Parenteral and Enteral Nutrition for use in
the hospital setting®”. It is easy to administer in daily
clinical practice and offers satisfactory reliability and
reproducibility'.

Although not previously employed in prospective
studies involving surgery patients, the NRS 2002 has
demonstrated satisfactory results in predicting post-
operative outcomes'''?. According to Gutzniller et
al.’3, patients at nutritional risk who are submitted to
elective colorectal surgery have higher hospital mor-
bidity and mortality rates. Indeed, nutritional risk is
an independent predictor of postoperative complica-
tions',

The aim of the present study was to identify nutri-
tional risk in patients admitted to the surgery ward and
determine possible associations with hospital stay and
postoperative complications.

Materials and Methods
Study population

A prospective, cross-sectional study was carried out
involving 315 male and female patients aged 18 years or
older admitted to the surgery ward of the Federal Uni-
versity of Pernambuco hospital (Brazil) between March
and August 2013. The exclusion criteria were preg-
nancy, lactating mothers, coma, being under palliative
care, having undergone chemotherapy/radiotherapy in
the previous 12 months, having been hospitalized in the
previous six months and an inability to answer the ques-
tionnaire or being without an oriented accompanier.

Study model

All data were collected by a single researcher. Nu-
tritional risk was always determined within the first
24 hours after hospital admission as well as prior to
surgery. This study received approval from the Human
Research Ethics Committee of the Center for Health
Science of the Federal University of Pernambuco
(Brazil). All patients signed a statement of informed
consent.

Nutritional status

Weight and height were determined using a scale
with a stadiometer (Filizola®; capacity: 150 Kg; pre-
cision: 0.1 Kg) for the calculation of the body mass
index (BMI). The criteria of the World Health Organi-
zation for adults and elderly individuals were used for
the classification: < 18.5 Kg/m? = malnutrition; 18.5
to 24.9 Kg/m? = ideal range; 25 to 29.9 Kg/m? = over-
weight; and = 30 Kg/m? = obesity'’.

The percentage of weight loss in the previous six
months was calculated. Weight loss greater than 5%
was classified as clinically significant and suggestive
of malnutrition or nutritional risk'c.

Assessment of nutritional risk

The NRS 2002 was used for the determination of
nutritional risk. This questionnaire is divided into two
steps:

e [* step (initial screening): Four items addressing
BMI, weight loss in the previous three months,
food intake and stress stemming from the
underlying health condition;

e 2 gtep (final screening): Items addressing
nutritional status and severity of the underlying
health condition (only used if one of the answers
in the 1% step was affirmative).

Nutritional risk among surgery patients
and associations with hospital stay and
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The final NRS 2002 score ranges from O to 6 points.
Age > 70 years was considered an additional risk fac-
tor. Thus, 1 point was added to the final score in such
cases. The cutoff point for the diagnosis of nutritional
risk was = 3 points®.

Hospital stay and postoperative complications

Hospital stay was recorded in days from admission
to discharge. Postoperative complications were moni-
tored daily and recorded on the patient charts.

Statistical analysis

The SPSS version 20 (SPSS Inc, Chicago, USA)
was used for the statistical analysis. Bivariate analy-
sis involved the chi-square test and the calculation of
prevalence ratios with respective 95% confidence in-
tervals. Categorical variables were expressed as num-
ber of patients and percentage values. The Kolmogor-
ov-Smirnov test was used to determine the distribution
of the data. Continuous variables with normal distri-
bution were expressed as mean and standard deviation
values, whereas those with non-normal distribution
were expressed as median and interquartile intervals.
The chi-square test and Mann-Whitney U test were
used for the comparisons. Non-parametric tests were
employed when appropriate. Spearman’s correlation
coefficients were calculated to determine the strength
of the correlation between median hospital stay and
nutritional risk. A p-value < 0.05 was considered sta-
tistically significant.

Results

Three hundred fifteen patients were analyzed. Mean
age was 51.1 £ 15.37 years. BMI ranged from 14 to
38.4 Kg/m? (median: 25.7 Kg/m?. Median weight loss
was 5 Kg (range: 5 to 46 Kg).

A total of 54.9% were submitted to elective surgery,
among whom 50.3% underwent hernioplasty, 46.3%
underwent cholecystectomy and 4.4% underwent
hemorrhoidectomy. A total of 45.1% were submitted
to non-elective surgery of the gastrointestinal tract,
among whom 27.2% underwent gastrectomy, 19.1%
underwent enterectomy, 14.1% underwent esophagec-
tomy, 10.7% underwent laparotomy, 9.9% underwent
cephalic gastroduodenopancreatectomy, 9.9% under-
went pancreatectomy and 9.1% hepatectomy (table I).
Most of these cases were due to tumors (table I).

A total of 31.1% of the patients were classified as
being “at risk”, among whom 98.3% had food intake
50% lower than habitual intake, 65.9% had weight
loss = 5% in the previous six months, 64.7% had a
diagnosis of neoplasm, 59.9% were aged = 60 years
and 59.9% were candidates for non-elective surgery

Table I
Characterization of sample according to demographic,
anthropometric and clinical characteristics
and clinical variables

Variables N % ci,,
Gender

Female 165 52.4% 46.7-57.9

Male 150 47.6% 42.0-53.2
Age

< 60 years 214 67.9% 62.4-73

> 60 years 101 32.1% 27.0-37.5
Surgery

Elective 173 54 9%  49.24 - 60.48

Non-elective 142 45.1%  39.52-50.76
Neoplasm

Present 105 333%  28.21-38.88

Absent 210 66.7%  39.52-50.76
BMI¥

Malnourished 40 12.7% 9.33-17.01

Ideal range 121 38.4%  33.06 -44.05

Overweight 87 27.6%  22.83-32.97

Obesity 67 213% 16.97-26 .29
Weight loss

Present 127 40.3% 34.9 - 45.98

Absent 188 59.7% 54.02 - 65.1
Nutritional risk

Present 98 31.1% 26.1- 36.59

Absent 217 68.9% 63.41-73.9

*CI: confidence interval; § BMI: body mas s index

(table ITI). Most patients at nutritional risk were clas-
sified as being within the ideal BMI range (p = 0.000)
(table III).

An association was found between the incidence of
nutritional risk and neoplasm. A significantly greater
number of patients hospitalized for cancer surgery
were at nutritional risk (69.4%) table II displays the
absolute data. The mean NRS 2002 score was 5 points
for patients with cancer and 2 points for the remaining
patients (p = 0.01).

Complications were documented in 4.4% of the pa-
tients, among whom 35.7% had infections, 21.5% had
ileus, 21.5% had gastrointestinal hemorrhage, 7.1%
had pancreatitis, 7.1% had pulmonary embolism and
7.1% died. Postoperative complications were signifi-
cantly more frequent among the patients at nutritional
risk (71.4%) (p < 0.00).

In the overall sample, median hospital stay was
two days (range: 1 to 42 days). Median hospital stay
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Table II
Association between nutritional risk and demographic, anthropometric

Nutritional risk

Variables Present Absent PR* CI95%7t p-valuef
n % n %

Gender
Female 48 (29.1%) 117 (70.9%) 0.87 0.62-1.21 0.417
Male 50 (33.3%) 100 (66.7%) 1.00

Age
< 60 years 57 (26.6%) 157 (73.4%) 1.00 2.01-3.36 <0.000%**
> 60 years 70 (69.3%) 31 (30.7%) 2.6

Neoplasm
Yes 68 (64.7%) 37 (35.3%) 4.5 3.16-6.49 <0.000%**
No 30 (14.2%) 180 (85.8%) 1.00

Type of surgery
Elective 13 (7.5%) 160 (92 .5%) 1.00 1.07-1.21 <0.000%*
Non-elective 85 (50.8%) 57 (40.1%) 1.2

Weight loss
=5% 62 (65.9%) 32 (34.1%) 5.05 3.3-7.7 <0.000%*
<5% 21 (13.1%) 140 (86.9%) 1.00

Food intake
<50% 57 (98.3%) 1(1.7%) 6.16 4.64-8.17 <0.000%**
=50% 41 (15.9%) 216 (84.1%) 1.00

Complications
Yes 10 (71.4%) 4 (5.6%) 2.44 1.67-3.55 <0.000**
No 88 (29.3%) 213 (70.7%) 1.00

*PR: prevalence ratio; TCI: confidence interval; fchi-square test; **statistically significant.

was one day (range: 1 to 8 days) among patients not
at nutritional risk and 5.5 days (range: 2 to 42) among
those at nutritional risk (p < 0.01). A strong correlation
was found between hospital stay and nutritional risk
(Spearman’s correlation coefficient: 0.85 (figure 1).

Discussion

In the present study, nutritional risk was found in
31.1% of surgery patients evaluated upon admission
using the NRS 2002, which is similar to prevalence
rates reported in the literature®!”'#1°, Studies carried
out at hospitals around the world report various rates
of malnutrition and nutritional risk upon admission!”-°.
A study involving three hospitals in Denmark reports
that approximately 20% of individuals in the surgery
ward were at nutritional risk upon admission, as deter-
mined using the NRS 2002%. In a multinational study
carried out in 12 European countries and involving
5051 patients, the rate of nutritional risk was 32.6%,

which is similar to the rate reported herein’. In a study
involving the evaluation of 500 individuals at hospitals
in Beijing (China) using the NRS 2002, the prevalence
of nutritional risk was 51%?'. The literature reports
rates ranging from 13% to 100%, which demonstrates
the heterogeneity of populations of patients in differ-
ent regions and submitted to various types of special-
ized treatment®,

There is consensus in the literature that the nutri-
tional status of hospitalized patients is influenced by
different factors, including the diagnosis upon admis-
sion. This is particularly true for adverse health condi-
tions of the gastrointestinal tract, which alter the met-
abolic rate*. Moreover, such patients often experience
nausea, vomiting, diarrhea and dysphagia, with con-
sequent reductions in food intake, digestion and the
absorption of nutrients??. Almeida et al.? evaluated 300
surgery patients using the NRS 2002 and found that
58% of candidates for gastrointestinal surgery were
at risk. This is in agreement with the findings of the
present study, in which the prevalence rate in this pop-
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Table I1I
Association between BMI classification and nutritional risk

Nutritional risk

BMI classification* Total p-valuet
Present Absent
Malnourished 29 (67.5%) 14 (32.5%) 43 (13.6%)
Ideal range 49 (39.5%) 75 (60.5%) 124 (39.4%) 0.000%*
Overweight 13 (15.6%) 70 (84.4%) 83 (26.3%)
Obesity 12 (18.4%) 53 (81.6%) 65 (20.7%)

*BMI: body mass index; fchi-square test; **statistically significan!

ulation was 59.8%. Correia et al. (2001)* report sim-
ilar data among a group of 374 surgery patients with
gastrointestinal conditions, 60.2% of whom were at
nutritional risk.

Evaluating nutritional risk among 1086 surgery pa-
tients, Jie et al.’® found that a reduction in habitual food
intake in the week prior to admission was the most
sensitive indicator for identifying individuals in need
of nutritional support. Silva et al.’ found that 58.9%
of clinical patients who reported food intake < 50% of
habitual intake in the previous week were at nutritional
risk. In the present study, 98.3% of individuals who
reported food intake < 50% of habitual intake were at
nutritional risk (p < 0.000).

Nutritional risk and malnutrition are more common
in patients with cancer®. In the present study, nutri-
tional risk was found in 69.4% of cancer patients. This

figure is higher than the rates reported by Schiesser et
al.”? (40%) and Almeida et al.?> (37%) among cancer
patients scheduled for surgery.

Age is another aspect that exerts an influence on nu-
tritional status, as elderly individuals exhibit a number
of factors besides disease that affect nutrition, such as
a diminished production gastrointestinal secretions,
deficient dentition, social isolation and psychological
disorders, such as depression***?, At the same hos-
pital ward studied herein, Silva et al. (2010)° detected
nutritional risk in 51.3% of elderly male and female
patients using the NRS 2002. This is lower than the
rate reported in the present investigation, in which
69.3% of patients aged 60 years or older were at nutri-
tional risk (p < 0.000).

Most of the patients at nutritional risk had a BMI
within the ideal range. As the NRS 2002 addresses oth-

50
*
407 Mann-Whitney
U test
p=0.01
307
>
g o)
3 O
2 207
an
107 8
01 Fig. 1.—Correlation between
nutritional risk and hospital
' ' stay.
=3 <3 Boxplots: median and inter-
o ) quartile interval using cutoff
Nutritional risk of 3 points on NRS 2002 for
diagnosis of nutritioual risk.
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er nutritional parameters in conjunction with the un-
derlying health condition, individuals within the ideal
BMI range can exhibit other nutritional alterations,
such as weight loss and/or diminished food intake, or
may have a disease that affects their nutritional needs
and are therefore classified as being at nutritional risk.

Weight loss = 5% in the previous six months proved
to be an effective screening variable for the identifi-
cation of patients at nutritional risk. There is evidence
that unintentional weight loss of 5 to 10% can have a
negative impact on physiological functions® In a study
involving the diagnosis of nutritional risk in 300 sur-
gery patients using the NRS 2002, weight loss = 5%
alone proved to be a reliable nutritional variable with
higher sensitivity and specificity in comparison to the
NRS 20022

Patients at nutritional risk had a longer hospital stay
in comparison to those not at risk (p < 0.000). Similar
findings are described in a multi-center study carried
out at 26 hospitals in Turkey, in which 32.6% of pa-
tients were at nutritional risk based on the NRS 2002
and had more complications, a longer hospital stay and
a higher mortality rate in comparison to patients not at
risk?®. Schiesser et al.”® found also a significant asso-
ciation with median hospital stay, which was 10 days
among patients at nutritional risk in comparison to four
days among patients not at risk?*. Moreover, a longer
hospital stay increases the odds of the deterioration of
one’s nutritional status®.

Levine et al.?” found that 45% of patients diagnosed
with malnutrition upon admission had more postop-
erative complications and a longer hospital stay in
comparison to those not at risk. Likewise, Reilly et
al.” found that malnourished patients had more severe
postoperative complications in comparison to those
with an adequate nutritional status®. In the present
study, nutritional status was associated with the in-
cidence of postoperative complications. Among the
overall sample, 4.4% experienced complications and
71.4% of these patients were at nutritional risk (p <
0.00). However, high rates of postoperative compli-
cations and mortality cannot be attributed exclusively
to malnutrition. The type and extent of surgery, blood
transfusions, experience of the medical team and type
of anesthesia also play important roles in postopera-
tive events®>?*¥, Studies have shown that blood loss
during surgery is the most important factor associated
with the development of postoperative complications®.
Thus, the influence of other variables can hinder the
demonstration of statistical significance regarding the
association between malnutrition and postoperative
complications.

The present study has limitations that should be ad-
dressed. The use of the NRS 2002 alone does not pro-
vide detailed information on co-morbidities, events
occurring during surgery or anesthetic care, which can
influence the incidence of postoperative complications.

In the present study, a high percentage of surgery
patients were at nutritional risk, which is similar to

findings described in the literature. Nutritional risk
was associated with age = 60 years, a diagnosis of
neoplasm, non-elective surgery of the gastrointestinal
tract, a reduction in habitual food intake and weight
loss. Patients at nutritional risk had a greater frequency
of postoperative complications and a longer hospital
stay. These findings underscore the importance of nu-
tritional screening in the first 24 hours after admission,
which can substantially contribute to the prevention of
malnutrition and/or the maintenance of adequate nutri-
tion, with consequent reductions in both postoperative
complications and hospital costs.

References

1. Ferreira C, Lavinhas L, Fernandes M, Ravasco MCP. Nutritio-
nal risk and status of surgical patients; the relevance of nutri-
tion training of medical students. Nutricion Hopitalaria, 2012,
27:1086-1081.

2. Almeida Al, Correia M, Camilo M, Ravasco P. Nutritional risk
screening in surgery: Valid, feasible, easy! Clinical Nutricio-
nal, 2012, 31:206-211.

3. Waitzberg DL, Caiaffa WT, Correia MITD. Hospital Malnutri-
tion: The brazilian national survey (IBRANUTRI): A study of
4000 patients. Nutrition, 2001, 17:573-580.

4. Correia MITD, Caiaffa WT, Silva AL, Waitzberg DL. Risk fac-
tors for malnutrition in patients undergoing gastroentesrologi-
cal and hérnia surgery: na analysis of 374 patients. Nutricion
Hospitalaria, 2001, 16:59-64.

5. Studley H. Percentage of weight loss: a basic indicator of sur-
gical risk in patients with chronic peptic ulcer. JAMA, 1936,
106:321-36.

6. Silva DL, Santos PA, Cabral PC, Burgos MGPA. Nutritonal
screening in clinical patients at a University Hospital in Nor-
theastern Brazil. Nutricion Hospitalaria, 2012, 27:2015-2019.

7. Raslan M. et al. Comparison of nutrition risk screening tools
for predicting clinical outcomes in hospitalized patients. Nutri-
tion, 2010, 26:721-726.

8. Kondrup J. et al. ESPEN Nutritional risk screening (NRS
2002): a new method based on an analysis of controlled clinical
trials. Clinical Nutrition, 2003, 22:321-336.

9. Sorensen J. et al. EuroOOPS: Na international, multicentre
study to implemente nutritional risk screening and evaluate
clinical outcome. Clinical nutrition, 2008, 27:340-349.

10. Zhow W. et al. Nutritional risk is still a clinical predictor of
postoperative outcomes in laparoscopic abdominal surgery.
Surgical Endoscopy, 2013, 27:2569-2574.

11.  Kunppinger D. et al. Nutritional screening for risk prediction in
patients scheduled for abdominal operations. British Journal of
Surgery, 2012, 99:728-737.

12. Shinkawa H. et al. Nutritional risk index as an independent
predictive factor for the development of surgical site infection
after pancreaticoduodenectomy. Surgical Today, 2013, 43:276-
283.

13.  Gutzwiller JP, Aschwanden J, IFF S, Leunberger M, Penig M,
Stanga Z. Glucocorticoid treatment, immobility, and constipa-
tion are associated with nutritional risk. European Journal of
Nutrition, 2011, 50:665-671.

14. Kunppinger D. et al. Nutritional screening for risk prediction
in patients scheduled for extra-abdominal surgery. Nutrition,
2013, 29:399-404.

15.  WHO. Consultation on Obesity. Geneva: World Health Organi-
zation; 2005.

16. Council of Europe — Committee of Ministers. Resolution Res-
AP (2003) 3 on food and nutritional care in hospitals 2003.

17. Raslan M, Gonzalez MC, Torrinhas RSMM, Ravacci GR, Pe-
reira JCR, Waitzberg DL. Complementarity of Subjective Glo-
bal Assessment (SGA) and Nutritional Risk Screening 2002

Nutritional risk among surgery patients
and associations with hospital stay and
postoperative complications

Nutr Hosp. 2014;30(3):636-642 641



20.

21.

22.

23.

642

(NRS 2002) for predicting poor clinical outcomes in hospitali-
zed patients. Clinical Nutrition, 2011, 30:49-53.

Bauer JM, Vogl T, Wicklein S, Trogner J, Muhlberg W, Sieber
CC. Comparison of the Mini Nutritional Assessment, Subjec-
tive Global Assessment, and Nutritional Risk Screening (NRS
2002) for nutritional screening and assessment in geriatric hos-
pital patients. Zeitschrift for gerontologie und geriatric, 2005,
38:322-327.

Jie B, Jiang ZM, Nolan MT, Zhu SN, Yu K, Kondrup J. Impact
of preoperative nutritional support on clinical outcome in ab-
dominal surgical patients at nutritional risk. Nutrition, 2012,
28:1022-1027

Korfali G. et al. Nutrition risk of hospitalized patients in Tur-
key. Clinical Nutrition, 2009, 28:533-537.

Rasmussen HH, Kondrup J, Staun M, Ladefoged K, Kristensen
H, Wengler A. Prevalence of patients at nutritional risk in Da-
nish hospitals. Clinical nutrition, 2009, 23:1009-1015.
Hulsewé KWE, Meijerink WIHIJ, Soeter PB, Meyenfeldt MFV.
Assessment of outcome of perioperative nutritional interven-
tions. Nutrition, 1997, 13:996-998.

Schiesser M, Muller S, Philipp K, Breitenstein S, Schafer M,
Clavien PA. Assessment of a novel screening score for nutritio-
nal risk in predicting complications in gastro-intestinal surgery.
Science Direcct, 2008, 27:565-570.

24.

25.

26.

217.

28.

29.

30.

Kein S. et al. Nutrition support in clinical practice: review of
published data and recommendations for future research direc-
tion. Journal Parenteral and Enteral Nutrition, 1997, 21:133-
135.

Valero M, Diez L, El Kadaoui N, Jiménez AE, Rodrigues H,
Leon M. Are the tools recommended by ASPEN and ESPEN
comparable for assessing the nutritional status? Nutricion Hos-
pitalaria, 2005, 20:259-267.

Vidal A, Iglesias MJ, Pertega S, Aytcar A, Vidal O. Prevalence
of malnutrition in medical and surgical wards of a university
hospital. Nutricion Hospitalaria, 2008, 23:263-267.

Levine GM, Goldstein M, Robinson G. Impacto f nutritional
status on DRG lenght of stay. Jornal parenteral and enteral
nutrition, 2010, 11:49-51.

Reilly JJ, Hull SF, Albert N, Walle A, Bringardener S. Eco-
nomic impacto f malnutrition: a model system for hospitali-
zed patients. Jornal parenteral and enteral nutrition, 2009,
12:371-376.

Meyenfeldt VMFE. Et al. Perioperative nutritional support: a
randomised clinical trial. Clinical Nutrition, 2011, 11:180-184.
Schwegler I, Holzen AV, Gutzwiller JP, Schlumpf R, Mulle-
bach S, Stanga Z. Nutritional risk is a clinical predictor of
postoperative mortality and morbidity in surgery for colorectal
cancer. British Journal of Surgery Society, 2010; 97: 92-97.

Nutr Hosp. 2014;30(3):636-642

BLM Soares and MGPA Burgos





