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NUTRISCORE as a tool to predict greater weight loss and longer hospital stay in cancer
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NUTRISCORE como herramienta para predecir mayor pérdida de peso y mayor estancia hospitalaria
en pacientes oncologicos
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Abstract

Introduction: malnutrition in cancer patients is quite common and can cause various types of harm such as reduced tolerance to therapeutic
measures and increased hospital stay. Identification of nutritional risk for these patients may minimize these problems. NUTRISCORE screening
has been associated with Global Subjective Assessment Produced by Patient (ASG-PPP) screening, which is considered as the gold standard
in cancer patients. No study has evaluated its predictive value in relation to weight loss and length of hospital stay in Brazil. Thus, the present
study aims to analyze the NUTRISCORE tool, translated and adapted to the Brazilian population, as a predictor of longer hospital stays, as well
as greater hospital weight loss.

Methods: first, the NUTRISCORE tool was translated and adapted to the Brazilian population and subsequently applied to patients of both sexes,
over 20 years old, admitted to the Cancer Hospital of Pernambuco. The patients were screened and classified as nutritionally “at risk” or “not at
risk”, their weight was measured at the time of admission and time of discharge from the hospital, and they were followed up throughout their
stay to assess their weight loss and length of hospital stay.

Keywords: Results: one hundred and one patients participated in the study, with a higher prevalence of adults and males. The NUTRISCORE showed that
Cancer. Malnutrition patients “at nutritional risk” had a higher risk of greater weight loss (p = 0.001) and longer hospital stay (o = 0.007).

Nutritional screening. Conclusion: NUTRISCORE proved to be a good predictor of longer hospital stay and greater weight loss among hospitalized patients.
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Resumen

Introduccion: la desnutricion en pacientes con cancer es bastante comun y puede causar diversos dafios, como la reduccion de la tolerancia
a las medidas terapéuticas y el aumento de la estancia hospitalaria. Por tanto, es fundamental identificar a los pacientes con riesgo nutricional
para minimizar estos problemas. El tamizaje NUTRISCORE tiene una buena asociacion con el tamizaje Global Subjective Assessment Produced
by Patient (ASG-PPP), que se considera el estandar de oro en pacientes con cancer, y ningtn estudio evalud su valor predictivo en relacion
con la pérdida de peso y la duracién de la estancia hospitalaria en Brasil. Asi, el presente estudio tiene como objetivo analizar la herramienta
NUTRISCORE, traducida y adaptada a la poblacién brasilefia, como predictor de estancias hospitalarias més prolongadas, asi como de mayor
pérdida de peso hospitalario.

Métodos: primero, la herramienta NUTRISCORE fue traducida y adaptada a la poblacion brasilefia y posteriormente aplicada a pacientes de
ambos sexos, mayores de 20 afios, internados en el Hospital del Cancer de Pernambuco. Los pacientes fueron tamizados y clasificados como
nutricionalmente “de riesgo” o “sin riesgo”, se midié su peso al momento del ingreso y el alta del hospital y se les hizo seguimiento durante toda
su estadia para evaluar su pérdida de peso y el tiempo de estancia hospitalaria.

Resultados: participaron en el estudio 101 pacientes, con mayor prevalencia de adultos y de sexo masculino. EI NUTRISCORE mostr6 que los
pacientes “en riesgo nutricional” tenian mayor riesgo de mayor pérdida de peso (p = 0,001) y mayor estancia hospitalaria (o = 0,007).

Conclusién: NUTRISCORE demostrd ser un buen predictor de mayor estancia hospitalaria y mayor pérdida de peso entre los pacientes hos-
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INTRODUCTION

METHODS

Cancer is considered as a term that encompasses more than
100 diseases, which are characterized in common by disordered
cell growth being a major public health problem (1). Its causes
are multifactorial, encompassing cultural, genetic, environmen-
tal, socioeconomic and lifestyle risk factors (alcohol consump-
tion, smoking, unhealthy diet, physical inactivity) (2).

Until the time of diagnosis, approximately 84 % of cancer
patients have unintentional weight loss (3). Among the factors
associated with increased nutritional risk is the lack of early and
effective detection of a patient’s nutritional risk (4), and the re-
sulting complications, such as reduced tolerance to therapeutic
measures, higher risk of mortality and increased hospital stay
and higher associated costs (5,6).

In view of the poor prognosis that malnutrition can cause in
patients diagnosed with cancer, it is extremely important to use
an effective nutritional screening tool. Thus, the nutritional risk of
these patients could be identified as early as possible, in order
to improve their nutritional status and their quality of life through
adequate and early nutritional intervention (7).

The NUTRISCORE nutritional screening tool was recently
developed in Spain. The version used was in the English lan-
guage, as validated in Portuguese language translation (8). This
screening tool evaluates the nutritional risk of a cancer patient
through involuntary weight loss in the previous three months, the
reduction of food intake in the previous seven days, as well as
the identification of the type of neoplasm and the antineoplastic
treatment undergone by these patients (3). Among the advan-
tages of applying the NUTRISCORE are its practicality, ease and
speed of application, in addition to its good correlation with the
patient’s subjective evaluation on the Subjective Global Assess-
ment Produced by the Patient (ASG-PPP), considered as the gold
standard for this group in Brazil (6,7).

To this writing, in Brazil, the NUTRISCORE has not been used
with hospitalized cancer patients, therefore, the present study
aims to analyze the NUTRISCORE tool, translated and adapted
to the Brazilian population, as a predictive screening of longer
hospitalization time as well as weight loss while in hospital.

[Nutr Hosp 2024;41(1):122-129]

This is a prospective longitudinal study, which aimed to an-
alyze the predictive value of NUTRISCORE in relation to greater
weight loss and longer hospitalization of cancer patients. Thus,
it is expected that patients at nutritional risk will have a longer
hospital stay and greater weight loss during hospitalization.

In the first stage, the translation of the NUTRISCORE from the
original version (English) to Portuguese was carried out following
the methodology proposed by Beaton et al. (2000) (9), with adap-
tations, which consisted of six stages: initial translation, synthesis
of translations, back-translation, pre-test and evaluation of the
cultural adaptation process.

The initial translation comprised two translations of the original
tool from English to Portuguese. These were carried out inde-
pendently by two qualified professionals in the linguistic area,
sworn translators, and assisted by an experienced professional in
the thematic area (Nutrition). In the second stage, the profession-
als participating in the first stage reconciled the two translated
versions, thus generating a single document. The back-transla-
tion stage took place with the translation of the document gen-
erated in Portuguese into English, through a translator who was
also sworn, not having access to the original document, avoiding
information bias. The fourth stage gathered, online, all the pro-
fessionals involved in the previous stages to finalize the pre-final
version of the tool, observing the semantic, idiomatic, cultural
and conceptual equivalence between the original version and the
Portuguese version.

A pre-test was carried out to verify the understanding of the
content of the translated tool (observing doubts regarding the
questionnaire). The translated tool was also given to health pro-
fessionals, so that they could read the tool and make sugges-
tions, aiming to improve understanding of the questionnaire. The
last stage, finally, comprised the elaboration of the final version
of the tool, taking into account the questions that had been raised
in the fifth stage.

The second stage of the research was application of the
NUTRISCORE tool to assess whether patients at nutritional risk
would have greater weight loss and longer hospital stays. The
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stage of the research was carried out at the Hospital do Cancer
de Pernambuco (HCP), located in the city of Recife - PE, with
participating patients of both sexes, and over 20 years of age.
Pregnant women, amputee patients, patients with edema, pa-
tients unable to walk, patients with Karnofsky Status (KPS) 10,
in the terminal stage of the disease, transferred to the Intensive
Care Unit (ICU) and with mental disorders (information obtained
from medical records) were excluded from the study. The number
of patients in the study took into account previous studies by the
research group with cancer patients.

In order to associate the nutritional risk according to the NU-
TRISCORE results with the length of hospital stay and the weight
loss of the patients, the nutritional screening of the patient was
initially performed with the NUTRISCORE screening tool; later, the
patients were classified as “at nutritional risk” for those who pre-
sented a score > 5, and “no nutritional risk” for those who scored
< 5. The nutritional screening was carried out within the first
48 hours of the patient’s hospitalization.

The length of hospital stay was stratified into < 7 days and
> 7 days. Weight loss, in turn, was calculated absolutely, in ki-
lograms (kg) and in relative terms (%), here, to identify patients
who had weight loss < 2 % and > 2 % to later be associated with
their NUTRISCORE results.

Absolute weight loss (kg): discharge weight (kg) — admission
weight (kg)

% weight loss = admission weight — discharge weight x 100
admission weight

Data were entered into the Epi-info program, version 6.04, and
statistical analysis was performed using the Statistical Package
for Social Sciences (SPSS) version 28.0 program. Categorical
variables were expressed in absolute values and percentages
(m; %) and quantitative variables in mean and interquartile range.
Fisher’s exact test was performed to compare proportions be-
tween variables, with significance set at p < 0.05.

This research was approved by the Research Ethics Commit-
tee of the Hospital Involving Human Beings of the Hospital do
Cancer de Pernambuco, in accordance with Resolution 466/12
of the National Health Council (Certificate of Presentation of Eth-
ical Appreciation [CAAE]: 40861520.0.0000.5205), and con-
cerns only studies of those patients who met the eligibility criteria
and signed the informed consent form.

RESULTS

The NUTRISCORE tool was independently translated by two
sworn translators. An analysis of the different translations
showed few divergences between them. Despite the differences
seen the two translations, the interpretation of the tool is consid-
ered similar when replacing different terms when this does not
affect the result obtained and, consequently, the usefulness of
the tool, which is quite interesting in clinical practice.
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In the translation synthesis stage, the translators agreed to an-
alyze which terms would remain in the final version. As this doc-
ument would be used by cancer patients at a later date, the final
choice of terms was based on their frequency as found in other
screening tools. The last stages of the first stage of the research
(the back-translation and the pre-test) did not show any need to
change the terms generated in the previous stages. Figure 1 has
the NUTRISCORE tool in its final version, after its translation and
cultural adaptation.

The second stage of the research included 101 adult (61.4 %)
and elderly (38.6 %) patients, 56 (55.4 %) males and 45 (44.6 %)
females, with an average age of 51.62 + 13.74 years. The prev-
alence of nutritional risk given by NUTRISCORE was 63.3 % in
the studied patients.

Regarding the primary site of the tumor, several types of can-
cer were found. Gastrointestinal (GI) tumors were more frequent
(31.6 %), followed by hematological tumors (22.7 %), gyneco-
logical cancers (18.8 %), breast (14.8 %), genitourinary system
(7.9 %) and head and neck (3.9 %). With regard to the anti-
neoplastic treatment used by the patients, there was a higher
prevalence of chemotherapy alone (64.3 %), followed by che-
motherapy together with radiotherapy (23.7 %). Some patients
not undergoing treatment at the time were included. These had
already finished the therapeutic radio/chemotherapy and were
awaiting oncological surgery (12.8 %). Patients undergoing
treatment with radiotherapy alone were not included.

Tables | and Il show the association between the presence
and absence of nutritional risk identified by the NUTRISCORE tool
and weight loss and length of stay in these cancer patients. As
shown in table |, it is noted that the presence of nutritional risk was
associated with greater in-hospital weight 10ss (loss > 2 %), with
a prevalence ratio of 1.970 (p = 0.001). The same behavior was
seen between the longest hospital stay and patients at nutritional
risk, with a prevalence ratio of 1.591 (p = 0.007), in table Il.

DISCUSSION

The population profile of the present study was very similar to
that of other studies with cancer patients, where a higher prev-
alence of adults and male patients were also present in their
sample (10,11). With respect to age, other authors have reported
that, in Brazil, both the incidence rate and the prevalence rate of
all types of cancer are higher in the elderly population (12).

This is the first study to undergo a translation and cultural ad-
aptation of a diagnostic tool in another language of the NUTRI-
SCORE tool, and subsequently apply it as a predictor of longer
hospital stay and greater weight loss during hospital stay. The
use of this tool is extremely important to enable application of this
nutritional screening with this public. This nutritional screening
tool has been considered as simple, fast, and easy to apply and
to interpret, which corroborates the finding of the first stage in
the present research, where in the translation and cultural adap-
tation, adjustments related to terms that were difficult to interpret
were not necessary or considered to be contradictory (6,7).

[Nutr Hosp 2024;41(1):122-129)]
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NUTRISCORE - English

A. Have you lost weight involuntarily in the last 3 months?
- No 0
— lam not sure 2

If yes, how much weight (in kilograms) have you lost?
- 15 1
- 6-10 2
- 1115 3
- >15 4
Unsure 2

B. Have you been eating poorly in the last week because of a decreased appelite?
- No 0
- Yes 1

Location/Neoplasm Nutritional risk

Score

Head and neck
Upper Gl tract: esophagus, gastric, pancreas, intestines High*
Lymphoma that compromised Gl tract

+2

Lung
Abdominal and pelvis: liver, biliary tract, renal, ovaries, endometrial

Medium

+1

Breast

Central nervous system
Bladder, prostate
Colorectal

Low

Leukemia, other lymphomas
Others

+0

Treatment Yes (+2)

No (+0)

The patient is receiving concomitant chemo-radiotherapy

The patient is receiving hyper fractionated radiation therapy

Hematopoietic stem cell transplantation

Yes (+1)

No (+0)

The patient is receiving chemotherapy

The patient is only receiving radiotherapy

Yes (+0)

No (+0)

Other treatments or only symptomatic treatment

*Please repeat the screening every week for those patients at high risk. Total score.
Score > 5: the patient is at nutritional risk. Please refer to a dietician.

Figure 1.
NUTRISCORE Nutritional Screening Tool translated and adapted for the Brazilian population, 2022.

[Nutr Hosp 2024;41(1):122-129]
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NUTRISCORE - Portuguese

A. Vocé perdeu peso involuntariamente nos ultimos 03 meses?

— Néo 0
— Nao sei 2
Se sim, quanto peso (em quilogramas) vocé perdeu?
- 15 1
- 6-10 2
- 1115 3
->15 4
— Njo sei 2

B. Vocé tem se alimentado mal durante a Semana passada por causa de diminuicdode apetite?

— Néo 0
— Sim 1
Localizacao/Neoplasia Risco nutricional Puntaje
(Cabega e pescogo
Trato gastrointestinal superior: eséfago, gastrico,pancreas, intestinais Alto* +2
Linfoma que comprometeu o trato gastrointestinal
Pulméao
Abdominal e pélvis: figado, trato biliar, renal, Médio +1
ovarios, endometrial
Mama )
. ) ) ) . Baixo +0
Sistema nervoso central, Bexiga, prostata Colorretal, Leucemia, outros linfomas, Outras
Tratamento Sim (+2) Nao (+0)
0 paciente esta recebendo a quimiorradioterapia concomitante
0 paciente estad recebendo a radioterapia hiperfracionada
Transplante de células-tronco hematopoiéticas
Sim (+1) Néo (+0)
0 paciente esta recebendo a quimioterapia
0 paciente esta recebendo apenas a radioterapia
Sim (+0) Néo (+0)
Outros tratamentos ou tratamento apenas dos sintomas

a0 nutricionista.

*Favor repetir o rastreamento a cada semana naqueles pacientes de risco. Puntaje total. Puntaje > 5: o paciente corre risco nutricional. Encaminhe

Figure 1 (cont.).
NUTRISCORE Nutritional Screening Tool translated and adapted for the Brazilian population, 2022.

[Nutr Hosp 2024;41(1):122-129)]
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Table I. Association between nutritional risk by the NUTRISCORE tool and the variable weight
loss in cancer patients, 2022

wariies | PSSl | ey | | ol |
Weight loss during hospitalization
Weight loss > 2 % 54 (72.9 %) 20 (27.1 %) 1.970 1.182-3.284 0.001*
Weight loss < 2 % 10 (37.0 %) 17 (63.0 %) 0.429 0.267-0.689

RP: prevalence ratio; Cl: confidence interval. *p < 0.05.

Table ll. Association between nutritional risk by the NUTRISCORE tool and the variable length
of hospital stay in cancer patients, 2022

arapies | P il | e | PP | cesn |
Length of hospital stay
Length of stay > 7 days 48 (72.7 %) 18 (27.3 %) 1.591 1.077-2.350 0.007*
Hospitalization time < 7 days 16 (45.7 %) 19 (54.3 %) 0.502 0.305-0.826

RP: prevalence ratio; Cl: confidence interval. *p < 0.05.

The NUTRISCORE assessment tool was recently developed in
Spain to assess the nutritional risk of cancer patients. It cor-
relates well with the ASG-PPP, which is considered as the gold
standard for this group in Brazil (6,7). Several authors have al-
ready applied this tool to cancer patients, including comparison
of prevalence of nutritional risk by different screenings, including
NUTRISCORE, in outpatient cancer patients (7); relating to NU-
TRISCORE and ASG-PPP to the survival of patients with gastric
cancer (13); and aiming to evaluate the concordance of NUTRI-
SCORE with Malnutrition Universal Screening Tool (MUST), as
well as to show its predictive value in relation to patient outcome
in a hospital in Spain (14). However, none have observed the
predictive value of NUTRISCORE in relation to weight loss and
length of hospital stay.

The prevalence of nutritional risk identified by NUTRISCORE
in the present study was 63.3 %, corroborating with another
study also carried out in Brazil, when assessing the nutritional
risk of cancer patients by ASG-PPP (rate of 65.1 %) (15), and
also being very similar to the Brazilian Oncological Nutrition Sur-
vey, which identified nutritional risk in approximately 66.4 % of
hospitalized cancer patients (16).

The early and assertive identification of patients who are at
nutritional risk is a key factor in ensuring a satisfactory prognosis
for cancer patients. Through this identification, it is possible to
carry out an adequate nutritional intervention, to prevent risk or
recover their nutritional status, minimizing the deleterious effects
of antineoplastic treatments, in addition to reducing the length of
hospital stay and associated costs (17-19).

Among the factors that are related to a higher nutritional risk
in cancer patients are the metabolic alterations caused by the
tumor itself (causing unintentional weight loss and reduced food
consumption,) in addition to the location of the primary site of

[Nutr Hosp 2024;41(1):122-129]

the tumor and the antineoplastic treatment used by patients
(6,20,21). All these factors are evaluated by NUTRISCORE, which
is very efficient in obtaining a correct/real nutritional risk result,
thus facilitating nutritional intervention and, subsequently, im-
proving the patient’s prognosis.

The analysis of the reduction in food consumption identified
by NUTRISCORE is essential, as this is a variable directly re-
lated to malnutrition. Changes in the gastrointestinal tract that
hinder the consumption, digestion and absorption of nutrients
are the main causes of this reduction, with symptoms such as
diarrhea, nausea and vomiting, changes considered to be quite
common among cancer patients (22,23). These patients may
even have their nutritional status worsened when hospitalized,
due to the high frequency of needing to fast for exams and/or
procedures (10).

In relation to the type of tumor, authors report greater impair-
ment in the nutritional status of patients with tumors located in
the gastrointestinal tract, liver, head and neck and lung (24),
corroborating the NUTRISCORE tool, which classifies these tu-
mors as high or medium risk in relation to nutritional risk. The
highest prevalence of gastrointestinal tract tumors (TGIl) was
also observed in the present study, and researches show that
early nutritional intervention is essential in patients with Gl and
head and neck tumors, since most patients have dysphagia and/
or obstruction of food passage, with these changes being major
aggravating factors in the nutritional status (25,26).

With regard to antineoplastic treatment, the tool considers
chemotherapy associated with radiotherapy, hyperfractionated
radiotherapy, stem cell transplantation, followed by chemother-
apy or radiotherapy alone to represent the greatest risks. As a
large part of the patients in the studied sample were receiving
chemotherapy as a current treatment, and were also affected by



128

TGI cancers, this characteristic as recorded in the sample may
have contributed to the high rate of nutritional risk among the
patients studied.

The present study shows the risk of greater weight loss (PR =
1.970; p = 0.001*) and longer hospital stay (PR = 1.591; p =
0.007*) among patients at nutritional risk according to the NU-
TRISCORE tool. It can be seen that this tool proved to be a good
predictor of longer hospital stays and greater weight loss among
the patients studied. This result may be justified by the variables
present in the screening.

A retrospective study conducted in Korea compared the ASG-
PPP with the NUTRISCORE in relation to the outcomes shown
by patients with gastric cancer. They observed that patients with
higher scores in the NUTRISCORE had presented greater weight
loss and lower frequency of meal consumption; in addition, it
was considered that mortality was 3.84 times higher in patients
whose NUTRISCORE score was > 7, compared to those who ob-
tained scores < 4 in their screening (13). A limitation of this study
was its retrospective model, in addition to having the screening
carried out using data obtained from the patients’ medical re-
cords. However, this finding corroborates the present research,
where more negative outcomes were observed in patients with
higher nutritional risk due to NUTRISCORE tool.

Weight loss during hospitalization has multifactorial causes,
such as fasting for procedures and exams, side effects of the
tumor itself and antineoplastic treatment, including nausea,
vomiting, reduced appetite, mouth and throat lesions, diarrhea
and abdominal discomfort (27,28). However, there are hormon-
al changes that occur in the female body, especially in women
undergoing chemotherapy, due to menopause and changes in
the basal metabolic rate that stimulate weight gain by mobilizing
brown adipose tissue (29).

When involuntary, the weight reduction seen in cancer patients
facilitates the onset of cancer cachexia (30) and increases the
difficulty of responding to antineoplastic treatment, in addition to
being a predictor of longer hospital stays and increasing comor-
bidity and mortality rates among these patients (22). This high-
lights the importance of predicting the group of patients who are
at risk of losing weight during their hospitalization and to avoid
the common complications. Studies have also shown that longer
hospital stays lead to greater weight loss among patients, show-
ing that there is a direct correlation between longer prolonged
hospital stay and weight loss (r = 0.470; p < 0.001) (31).

Some limitations were seen in this research, such as candidate
losses during collection, as some patients evolved to the ICU and
others died. In addition to this factor, the research collection took
place in the midst of a COVID-19 pandemic, and many patients
were also contaminated by this disease and had to be excluded
from the research forcing the research to be subsequently inter-
rupted. However, despite all the limitations, important data were
found in relation to the proposed objective.

According to the data obtained in this study, it can be con-
cluded that the NUTRISCORE nutritional screening tool rep-
resents a good association of risk with greater weight loss as
well as with longer hospital stay of cancer patients. Regarding

H. R. M. Almeida et al.

the types of tumors involved, TGI-types were the most frequent.
Chemotherapy was the most used treatment among patients.
Thus, despite all the limitations seen, it was possible to observe
the association between the studied tool and the analyzed out-
comes. The authors suggest further studies using NUTRISCORE
with hospitalized cancer patients, with the aim of later analyz-
ing the possibility of using this instrument with a more wide-
spread base.
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