
ABSTRACT

Background: Malnutrition is one of the most common nu-
tritional disorders in cancer patients, making early diagnosis
and nutritional intervention necessary to minimize or prevent
undesirable outcomes. 

Objective: To identify nutritional status and the need for
nutritional intervention in cancer patients according to
Patient-Generated Subjective Global Assessment (PG-SGA)
and the scored PG-SGA at hospital admission, and to verify
the association of the scored PG-SGA with objective methods
of nutritional assessment

Methods: A cross-sectional study was carried out in a uni-
versity hospital with adult and elderly cancer patients of both
sexes. Conventional anthropometric variables, body mass in-
dex, and PG-SGA within 48 hours of hospital admission were
evaluated. The data were evaluated by Fisher’s Exact test,
ANOVA, Pearson’s correlation, and multiple linear regression.

Results: Of the 70 patients evaluated, 64 (95.7%) pre-
sented some degree of malnutrition according to PG-SGA.

The total scored PG-SGA showed that 60 (91.4%) of patients
had nutritional intervention (≥ 4 points) and 43 (61.4%) had
nutritional risk (≥ 9 points). The scored PG-SGA was associ-
ated with objective variables of nutritional status. 

Conclusion: PG-SGA was able to efficiently identify mal-
nutrition in its different stages, as well as the need for nutri-
tional intervention at hospital admission. The PG-SGA score
was associated with objective methods of nutritional assess-
ment. PG-SGA and its score should be included in the initial
evaluation of cancer patients, because they allow different
evaluations in a single instrument.
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RESUMEN 

Introducción:La desnutrición es uno de los trastornos nu-
tricionales más comunes en pacientes con cáncer, lo que hace
que el diagnóstico precoz y la intervención nutricional ade-
cuada sean fundamentales para minimizar o prevenir resulta-
dos indeseables. 

Objetivo: Identificar la presencia de desnutrición y la ne-
cesidad de intervención nutricional en pacientes con cáncer
según Valoración Global Subjetiva Generada por el Paciente
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(VGS-GP) y su puntuación en la admisión hospitalaria, y veri-
ficar la asociación del score de la VGS-GP con métodos obje-
tivos de la evaluación nutricional. 

Métodos: Estudio transversal, realizado en un hospital uni-
versitario, con pacientes oncológicos, adultos y ancianos, de
ambos sexos. Se evaluaron las variables antropométricas con-
vencionales y el índice de masa corporal aplicados a VGS-GP
en hasta 48 horas de la admisión hospitalaria. Los datos se
evaluaron por la prueba Exacta de Fisher, ANOVA, Correlación
de Pearson y regresión lineal múltiple. 

Resultados: De los 70 pacientes evaluados, 67 (el 95.7%),
presentaron algún grado de desnutrición según la VGS-GP. La
puntuación total de la VGS-GP mostró que el 91.4% (60 pa-
cientes) presentó la necesidad de intervención nutricional (≥ 4
puntos) y que el 61.4% (43 pacientes) presentó el riesgo nu-
tricional (≥ 9 puntos). La puntuación de la VGS-GP se asoció
con variables objetivas del estado nutricional. 

Conclusión: La VGS-GP y su puntuación fueron capaces
de identificar de manera eficiente la desnutrición en sus dife-
rentes etapas y la necesidad de intervención nutricional en la
admisión hospitalaria. La puntuación de la VGS-GP se asoció
a métodos objetivos de la evaluación nutricional. La VGS-GP
y su puntuación deben ser incluidos en la evaluación inicial de
los pacientes con cáncer al permitir diferentes evaluaciones
en un único instrumento.

PALABRAS CLAVE

VGS-GP. Desnutrición. Riesgo nutricional. Cáncer. Admisión
hospitalaria.

ABBREVIATIONS LIST

AC: Arm circumference.

AMC: Arm muscle circumference.

ASPEN: American Society for Parenteral and Enteral
Nutrition. 

BMI: Body mass index.

CAMA: Corrected arm muscle area.

CC: Calf circumference.

CI: Confidence interval.

ESPEN: European Society for Clinical Nutrition and
Metabolism.

PG-SGA: Patient-Generated Subjective Global Assessment.

TSF: Triceps skinfold.

TAPM: Thickness of the adductor pollicis muscle.

WHO: World Health Organization.

WL: Weight loss.

INTRODUCTION

Malnutrition is one of the most frequent nutritional disor-
ders in cancer patients, and its prevalence varies from 20%
to 80% worldwide1-3. Cancer patients are more susceptible
to malnutrition due to the innumerable metabolic changes
caused by the tumor or by the cancer therapy altering the
ability to utilize nutrients4. Rapid and marked weight loss
promotes morphological and functional changes that reflect
the patient’s ability to respond to treatment and quality of
life5. Malnutrition detection and early nutritional interven-
tion minimize muscle loss and body weight, which con-
tributes to better control of adverse symptoms and clinical
outcomes6.

In the search for early diagnosis, several objective and
subjective instruments are used to assess the nutritional
status of this population. Among them, the Patient-
Generated Subjective Global Assessment (PG-SGA) has ex-
celled in clinical practice and academic research as a refer-
ence method to assess the nutritional status of patients with
chronic diseases, including cancer7-8. 

One of the implicit arguments for this broad acceptance is
the fact that PG-SGA is an instrument that adequately ad-
dresses all dimensions of malnutrition as defined by the
European Society for Clinical Nutrition and Metabolism (ES-
PEN) and the American Society for Parenteral and Enteral
Nutrition (ASPEN)7 for evaluating different aspects, such as
weight loss, food intake, and symptoms of nutritional impact,
besides allowing patient participation7,8.

In addition to the classification of nutritional status in three
categories, PG-SGA produces an individual score capable of
pointing out those that require priority nutritional support9,10.
The nutritional risk determined by the PG-SGA score can be
considered a marker of the patient’s health status and an in-
dicator of the severity of the disease, and it indicates the need
and intensity of the nutritional intervention9,11.

The scored PG-SGA is a fast and reliable nutritional indica-
tor tool and has been validated as an objective measure of
nutritional status11,12. Its continuous scoring system is practi-
cal for the identification of patients requiring immediate in-
tervention9. Studies have shown that the scored PG-SGA is
needed to differentiate malnourished cancer patients from
those who are well nourished10,13,14. Thus, when considering
the various nutritional assessment proposals available, the
PG-SGA, which has been validly translated into Brazilian
Portuguese11, is a standard nutritional assessment tool rec-
ommended by groups of experts, the Brazilian Consensus on
Oncological Nutrition to evaluate the nutritional status and
need for nutritional intervention in cancer patients in the
Brazilian population15.

Based on this recommendation, and because it deals with
a population that presents an advanced diagnosis of the dis-
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ease and thus requires risk identification and early nutritional
intervention, this study aimed to (1) identify the nutritional
status and need for nutritional intervention in cancer patients
according to PG-SGA and its score at hospital admission, and
(2) to verify the association of the scored PG-SGA with ob-
jective nutritional assessment methods.

METHODS

Study Design and Sample

A cross-sectional study was conducted in the period from
March to September 2016 in a university hospital located in
Vitoria, Espirito Santo, Brazil. Adult (<60 years) and elderly
(≥60 years) patients of both sexes with confirmed clinical di-
agnosis of cancer were included in the study. Participants
were assessed within 48 hours of hospital admission.
Exclusion criteria were: precaution by aerosols, palliative
care, and in the use of nutritional support.

Data collection was performed by two properly trained re-
searchers and was accompanied by an experienced nutrition-
ist from the nutrition service of the referred hospital. First, the
clinical and biochemical data were collected from the infor-
mation available in the medical records. Subsequently, an-
thropometric evaluation and application of the PG-SGA in the
patient’s bed were performed.

This study was approved by the Ethics and Research
Committee of the Federal University of Espirito Santo (no.
CAAE 27954014.0.0000.5060). All patients enrolled in the
study signed the informed consent term.

Anthropometric Measurements

Body weight (Kg) was measured using a Tanita® scale with
an accuracy of 100 g. Height (m) was measured using the
portable AlturExata® stadiometer with bilateral scale and use
capacity of 0.35 to 2.13 m. Arm circumference (AC) and calf
circumference (CC), in centimeters, were measured with an
inextensible measuring tape of the Sany® brand with a ca-
pacity of 2 m. The triceps skinfold (TSF) (mm) was measured
using the Lange® Adipometer, with an accuracy of 1 mm, on
a scale from 0 to 60 mm. All measures were performed as
recommended by Lohman et al.16.

Arm muscle circumference (AMC), corrected arm muscle
area (CAMA), and body mass index (BMI) were calculated.
The thickness of the adductor pollicis muscle (TAPM) was de-
termined with the patient sitting, arm flexed, at approxi-
mately 90° with the forearm and the relaxed hand resting on
the knee. The Lange® plicometer was also used, exerting
continuous pressure of 10 g/mm2 to pinch the adductor mus-
cle at the apex of an imaginary triangle formed by the exten-
sion of the thumb and index finger17. All measures were done
in the non-dominant hand three times, using the average of
the three measures to compose the data evaluated.

The BMI was calculated from the following formula: current
weight (kg)/height (m). The adults were classified according
to the World Health Organization (WHO), considering the fol-
lowing ranges: low weight, BMI <18.5 kg/m2; eutrophy, BMI
≥18.5 to 24.9 kg/m2; overweight, BMI ≥25 kg/m2 to 29.9
kg/m2; and obesity, BMI ≥30 kg/m2 18. The elderly were clas-
sified according to the cut-off points of Lipschitz19: low
weight, BMI ≤ 22 kg/m²; eutrophy, BMI between 22 kg/m²
and 27 kg/m²; and overweight, BMI ≥ 27 kg/m².

Patient-Generated Subjective Global
Assessment (PG-SGA) 

The PG-SGA® is a subjective nutritional assessment tool
used in oncology and other chronic catabolic conditions, and
it differs from SGA by including questions about symptoms of
nutritional impact and recent weight loss8,9. The PG-SGA al-
lows to classify nutritional status into three categories: A=
well nourished; B= suspected or moderate malnutrition; and
C= severe malnutrition. In addition to the categorization of
nutritional status, the total scored PG-SGA was also used in
this study to identify patients at nutritional risk. Patients were
classified without nutritional risk (score 0–8 points) and with
nutritional risk (score ≥ 9)9.

Patients in need of nutritional intervention were identified
by means of a total numerical score. From 0 to 1 point, there
is no need for nutritional intervention; from 2 to 3 points, the
patient and his/her family require nutritional education; be-
tween 4 and 8 points, the patient requires nutritional inter-
vention; and ≥ 9 points, the patient requires critical interven-
tion and symptom control. This study used the Brazilian
Portuguese version of the PG-SGA, translated and validated
by Gonzalez11; its use was allowed by the PG-SGA/Pt-Global
Platform (www.pt-global.org). All boxes were filled by the re-
searchers, due to the characteristics of the study population.

Statistical Analysis

Means and standard deviations were used to describe the
continuous and percentage variables for the categorical vari-
ables. The normality of the quantitative variables was tested
using the Kolmogorov–Smirnov test. All variables presented
normal distribution. The difference between the proportions
was evaluated by the Fisher Exact test and for comparison
of the means according to the PG-SGA categories. To verify
the correlation between continuous variables, Pearson’s cor-
relation was used. The correlation coefficients may vary
from -1 to +1 and be categorized as weak (r <0.3), moder-
ate (r = 0.3–0.7), or strong (r> 0.7)20. Multiple linear re-
gression analysis (stepwise method) was applied to deter-
mine which independent variables were associated with the
PG-SGA score (dependent variable). The data were analyzed
using SPSS 21.0 software. A significance level of 5.0% was
adopted for all tests.
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RESULTS

Seventy-six patients were admitted to the study. Of these, six
patients were excluded because they presented data inconsis-
tency. Thus, the sample consisted of 70 patients, with 51.4%
(36) males and 55.7% (39) adults, with a mean age of 55.0 ±
16.6 years. Cancer of the gastrointestinal tract (GIT) was the
most prevalent, affecting 48.6% (34) of patients. Other diag-
noses (7.10%; n = 5) were thymus, mediastinal, and ocular
neoplasms. According to the BMI classification, 57.1% (40)
were diagnosed in eutrophy. No significant differences were
found between the variables cited and the nutritional status ac-
cording to PG-SGA. The percentage of weight loss and nutri-
tional risk increased concomitantly with worsening nutritional
status (p <0.001). The nutritional risk from the PG-SGA score
(≥ 9 points) was identified in 61.4% (43) of patients (Table 1).

Figure 1 presents the nutritional status and the need for
nutritional intervention obtained by PG-SGA. Among those
evaluated, 95.7% (67) presented suspicion or some degree of
malnutrition (B + C) according to the PG-SGA classification.
According to the total score, the majority of patients, 91.4%
(60), presented a need for nutritional intervention at hospital
admission (≥ 4 points).

Correlations between PG-SGA score and anthropometric
variables are described in Table 2. Significant, but weak, cor-
relations were found between PG-SGA and BMI (p = 0.019);
inverse, significant, and moderate correlations were found
with the current weight (p = 0.011), AC (p = 0.002), CC (p =
0.019), TSF (p<0.001), and TAPM (p=0.012); and a signifi-
cant and moderate correlation was found with % weight loss
(%WL) at one month (p <0.001).

The results of the multiple linear regression are shown in
Table 3. The %WL, TSF, and BMI variables remained in the fi-
nal model, accounting for 51.4% of the PG-SGA score. The
%WL was the variable that most influenced the score, indi-
cating that the higher the weight loss, the higher the score.

DISCUSSION

PG-SGA and its PG-SGA score were able to identify malnu-
trition, nutritional risk, and the need for nutritional interven-
tion in cancer patients at hospital admission. When evaluat-
ing the nutritional state in different dimensions, this
instrument allows fast and accurate results and consequent
early nutritional and clinical interventions by the multidiscipli-
nary team.

The high prevalence of malnutrition, from the categories of
PG-SGA; the nutritional risk; and the need for nutritional in-
tervention obtained from their scores found in this study cor-
roborate with different studies9, 10, 14, 21, 22 and are possibly
based on previous malnutrition, since they were evaluated in
a public tertiary hospital.

Santos et al.21 evaluated the elderly with different cancers
and found 43.8% with some degree of malnutrition (B or C)
in the PG-SGA categories, and 47.9% had a score ≥9 points.
Bauer et al.9, with a sensitivity of 98.0% and a specificity of
82.0%, compared to the Global Subjective Assessment (ASG),
found a 53.0% risk of malnutrition (score ≥9 points) by PG-
SGA in a population with different cancers. In women with gy-
necological cancer, malnutrition in different degrees (B + C)
was present in 53.5% according to PG-SGA14.

In the study by Silva et al.22 79.4% presented a score ≥9
points, required critical intervention and symptom control. All
these studies reinforce the advantages, viability, and capacity
of the PG-SGA, either by the use of its categories or by the
use of the score, making possible, in addition to nutritional
assessment, nutritional risk screening and indication and
monitoring of an appropriate intervention for each patient8.

In this context, the use of the PG-SGA score can be used
as an objective and effective measure to demonstrate and
monitor the outcome of the nutritional intervention weekly,
which becomes more difficult with the use of categories
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Figure 1. Nutritional diagnosis and indication of nutritional intervention obtained by the Patient-Generated Subjective Global
Assessment.
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Table 1. Characteristics of the sample according to nutritional status obtained by Patient-Generated Subjective Global Assessment.

Variable
PG-SGA

Total A B C p value

Age (years)

Mean (SD) 55.0 ± 16.6 48.0 ± 15.0 55.5 ± 17.0 53.0 ± 16.5 0.669

Sex n (%) n (%) n (%) n (%)

Male 36 (51.4) 1 (2.8) 14 (38.9) 21 (58.3) 0.380

Female 34 (48.6) 2 (5.9) 18 (52.9) 14 (41.2)

Life Stage

Adult 39 (55.7) 2 (5.1) 17 (43.6) 20 (51.3) 0.920

Elderly 31 (44.3) 1 (3.2) 15 (48.4) 15 (48.4)

Location of the tumor

Gastrointestinal tract 34 (48.6) - 17 (50.0) 17 (50.0) 0.385

Hematological 12 (17.1) 1 (8.3) 4 (33.3) 7 (58.3)

Pancreas 9 (12.9) - 4 (44.4) 5 (55.6)

Lung 6 (8.60) 1 (16.7) 3 (50.0) 2 (33.3)

Hepatobiliary 4 (5.70) 1 (25.0) 1 (25.0) 2 (50.0)

Others* 5 (7.10) - 3 (60.0) 2 (40.0)

Body Mass Index

Low weight 8 (11.4) 1 (12.5) 3 (37.5) 4 (50.0) 0.158

Eutrophy 40 (57.1) 13 (32.5) 14 (35.0) 13 (32.5)

Overweight 22 (31.4) 12 (54.5) 7 (31.8) 3 (13.6)

%Weight loss

Without loss 10 (14.3) 2 (20.0) 8 (80.0) - < 0.001*

< 10.0% 37 (52.8) 1 (2.7) 19 (51.4) 17 (45.9)

≥ 10.0% 23 (32.9) - 5 (21.7) 18 (78.3) 

Scored PG-SGA 

Without nutritional risk (< 8 points) 27 (38.6) 3 (11.1) 19 (70.4) 5 (18.5) < 0.001** 

With nutritional risk (≥ 9 points) 43 (61.4) - 13 (30.2) 30 (69.8) 

ANOVA*; Fisher Exact test**; PG-SGA: Patient-Generated Subjective Global Assessment.



only13,23,24. Early identification of nutritional risk and malnu-
trition in cancer patients, especially at hospital admission, has
the important purpose of reversing or improving the clinical
nutritional prognosis through individualized intervention, with
the possibility of reducing hospitalization time and morbidity
and mortality, as well as improving tolerance to treatment and
quality of life in this group8,13,25.

In addition, PG-SGA specifically addresses symptoms of nu-
tritional impact that are routinely present in cancer patients
and detects small variations in nutritional status through the
percentage of weight loss by affect food intake26. Weight loss
has been associated with reduced survival and worsening of
nutritional status in this group of patients23. Our findings
showed that weight loss was the variable that most influ-
enced the PG-SGA score and, therefore, reinforced the valid-
ity of this method at hospital admission.

Pinho et al.26 showed that the presence of more than 3 nu-
trition impact symptoms were independent factors associated
with the malnutrition, and almost half of the patients (45.8%)
required critical nutritional intervention/symptom manage-
ment (score ≥9 points).

It was also observed that the great majority of the patients
presented eutrophy and overweight by BMI, even though
they were classified as malnourished by PG-SGA, a condition
that also influenced the results of multiple regression. Other
studies have already pointed out the fragility of BMI in iden-
tifying malnutrition and loss of muscle mass in cancer pa-
tients, most of whom remain eutrophic despite high weight
loss22,23,27.

The correlation between the score obtained by PG-SGA and
the anthropometric variables shows the reduction of muscle
mass and the presence of common malnutrition in cancer pa-
tients22,27. The PG-SGA score has been adopted as a nutri-
tional evaluation parameter because it presents a high degree
of inter-rater reproducibility and high sensitivity and speci-
ficity when compared to other validated instruments in nutri-
tional status evaluation2,14,26.

The PG-SGA and its score were efficient in identifying mal-
nutrition and nutritional risk, indicating the need for nutri-
tional intervention, having been considered the preferred
method in the diagnosis of malnutrition in cancer pa-
tients7,10,14,26,28. 

Among the limitations of this study is the non-evaluation
of tumor staging and the presence of metastasis, situations
associated with worsening nutritional status. However, as a
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Table 2. Mean and correlation between the scored Patient-Generated Subjective Global Assessment and anthropometric variables.

Variable (n=70) Mean (SD) CI 95% r p value

Actual weight 62.3 ± 1.90 61.45 – 69.10 - 0.303 0.011*

% WL (1 mês) 9.0 ± 0.90 10.88 – 8.40 0.650 <0.001**

BMI (kg/m2) 24.40 ± 0.52 23.40 – 25.50 - 0.280 0.019*

AC (cm) 27.94 ± 0.58 26.77 - 29.10 - 0.371 0.002**

CC (cm) 34.40 ± 0.35 33.49 -35.30 -0.300 0.013*

TSF (mm) 14.38 ± 0.76 12.85 - 15.91 -0.424 <0.001**

TAPM (mm) 16.06 ± 0.64 14.77 - 17.35 - 0.300 0.012*

AMC (cm) 23.42 ± 0.48 22.46 - 24.40 - 0.223 0.064

CAMA (cm2) 36.61± 1.75 33.10 - 40.11 - 0.185 0.125

%WL: % weight loss; BMI: Body Mass Index (kg/m²); AC: Arm Circumference (cm); CC: Calf Circumference (cm); CI: Confidence interval; TSF:
Triceps Skin Fold (mm); AMC: Arm Muscle Circumference (cm); CAMA: Corrected Arm Muscle Area (cm²); TAPM: thickness of the adductor po-
llicis muscle. * Pearson's correlation, *p<0.05; ** p<0,001.

Table 3. Multiple linear regression for the dependent variable
Scored Patient-Generated Subjective Global Assessment.

Scored PG-SGA

ββ Standard error P

%WL 0.650 0.081 <0.001 

TSF (mm) -0.434 0.128 0.001 

BMI (kg/m2) 0.335 0.192 0.016 

R2= 0,514; WL: Weight loss; TSF: Triceps Skin Fold; BMI: Body Mass
Index.



strong point, this study indicated evaluation within 48 hours
of hospital admission, which allows the early intervention of
these patients and meets one of the objectives of this in-
strument.

CONCLUSION

PG-SGA and its score were able to efficiently identify mal-
nutrition at its different stages, as well as the need for nu-
tritional intervention at hospital admission. The PG-SGA
score correlated well with objective measures of nutritional
status. The use of PG-SGA should be encouraged in clinical
practice and at hospital admission, as it allows for different
evaluations in a single instrument, besides analyzing char-
acteristic alterations of the cancer patient. The numerical
score allows the rapid screening of patients with nutritional
intervention for reducing complications and malnutrition
during hospital stay.
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