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ABSTRACT

To investigate the association between higher nutritional risk and sociodemographic, anthropometric, clinical and biochemical parameters in hemodialysis
patients. This is a cross-sectional study of adult and elderly patients with chronic kidney disease undergoing hemodialysis in Western Bahia. For the data
collection, the modified subjective global assessment was used, anthropometric measurements were taken and clinical and biochemical data were obtained from
the patients' medical records. Multiple linear regression analysis was used to assess the relationship between the highest score on the subjective global assessment
and anthropometric, clinical and biochemical parameters. A total of 98 patients were assessed, 64.3% male and 59.2% aged between 35 and 59 years. The mean
modified subjective global assessment score was 11,3+3,8. The prevalence of nutritional risk and malnutrition together was 73.3%. A positive association was
found between higher nutritional risk and female sex (p=0.014), longer duration of hemodialysis treatment (p=0.010), higher serum potassium concentration
(p=0.009) and higher pre-dialysis serum urea concentration (p=0.043). Higher nutritional risk is positively associated with female sex, longer hemodialysis
treatment time, hyperpotassemia, and hyperphosphatemia in patients with chronic kidney disease.
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RESUMO

Investigar a associagdo entre o maior risco nutricional e parametros sociodemograficos, antropométricos, clinicos e bioquimicos em
pacientes em hemodidlise. Trata-se de um estudo transversal, com pacientes adultos e idosos, com doenga renal cronica, em hemodiilise,
no Oeste da Bahia. Para a coleta de dados foi aplicada a avaliagdo subjetiva global modificada, aferida medidas antropométricas e obtidos
dados clinicos e bioquimicos dos prontudrios dos pacientes. A andlise de regressdo linear multipla foi aplicada para avaliar a relagdo
entre a major pontuagdo na avaliagdo subjetiva global e os parametros antropométricos, clinicos e bioquimicos. Foram avaliados 98
pacientes, sendo 64,3% homens e 59,2% com idade entre 35 e 59 anos. A média na pontuagio da avaliagdo subjetiva global modificada dos
pacientes foi de 11,3£3,8. A prevaléncia de risco nutricional e desnutri¢ao juntas foi de 73,3%. Foi encontrada associagao positiva entre
0 maior risco nutricional e o sexo feminino (p=0,014), o maior tempo de tratamento de hemodidlise (p=0,010), a maior concentragao
sérica de potassio (p=0,009) e a maior concentrago sérica de ureia pré-didlise (p=0,043). O maior risco nutricional esta positivamente
associado ao sexo feminino, ao maior tempo de tratamento de hemodidlise, a hiperpotassemia e a hiperfosfatemia em pacientes com
doenca renal cronica.

Palavras-chave: avalia¢do nutricional, risco nutricional; doenga renal cronica; hemodilise.

Cite this article as

GUIMARAES DA SILVA, D. C.; SOUZA, L. M. N. de; MARIANO, D. M.; CORDEIRO, H. L. R.;; FERREIRA, F. G. Nutritional risk and its association
with anthropometric, clinical and biochemical parameters in patients with chronic kidney disease on hemodialysis. Nutrivisa Revista de Nutrigdo e
Vigilancia em Satdde, Fortaleza, v. 12, n. 1, p. 15615, 2025. DOI: 10.52521/nutrivisa.v12i1.15615. Disponivel em: https://revistas.uece.br/index.php/

nutrivisa/article/view/15615.

(CCBY 4.0) Nutrivisa- ISNN: 2357-9617 1 REVISTA DE NUTRIGAO E VIGILANCIA EM SAUDE, V.11:E15615.2025


https://orcid.org/0000-0001-5456-0853
https://orcid.org/0000-0002-2730-6603 
https://orcid.org/0000-0002-2687-0704
https://orcid.org/0009-0002-8920-7130
https://orcid.org/0000-0001-9836-4176
https://orcid.org/0000-0001-7573-1885
https://orcid.org/0000-0001-7573-1885

https://doi.org/10.52521/nutrivisa.v11il.15615

INTRODUCTION

Malnutrition is a multifactorial condition cha-
racterized by a deficiency of essential nutrients that
can lead to changes in body composition, body func-
tion, and mental state (Cederholm et al., 2017). It is
also associated with adverse clinical outcomes, inclu-
ding increased morbidity, prolonged hospitalization,
increased risk of readmission, decreased quality of life,
refractory anemia, frailty, and sarcopenia (Penget al.,
2021; Cederholm, Rothenberg, Barazzoni, 2022).

Malnutrition is highly prevalent in hemodialysis
patients, according to a global meta-analysis of obser-
vational studies, with 65 studies from 10 geographical
regions estimating a prevalence of malnutrition ran-
ging from 28 to 54% (Carrero et al., 2018). In China,
a study of patients admitted to the Nephrology
Department of Wannan Medical College showed an
incidence of malnutrition of 85.7% among 426 patients
with CKD (Xi et al., 2023). In Brazil, a study carried
out in the Federal District by Bousquet-Santos et al.
(2019), with adults over 18 years of age on hemodialy-
sis, a convenience sample, showed that 14.6% of the
study participants were malnourished.

Several methods are used to identify patients at
increased nutritional risk (Ferrel et al., 2024). Among
these methods, the Subjective Global Assessment
(SGA) is widely used to analyze the nutritional status
of patients with chronic kidney disease. This approach
integrates aspects of the clinical history and physical
examination to provide a complete assessment of the
individual's nutritional status (Steiber et al., 2004).

The Kidney Disease Outcomes Quality Initiative
(KDOQI) recommends that a complete nutritional
assessment be performed at dialysis initiation (first
90 days of treatment) when indicated by nutritional
screening and clinical judgment (Ikizler et al., 2021).
Thus, early identification of individuals at nutritio-
nal risk is necessary to improve clinical outcomes in
patients with CKD (Ferrel et al., 2024), as malnutri-
tion is associated with higher rates of hospitalization,
susceptibility to infection, and all-cause mortality in
this group (Iorember, 2018).

Therefore, the aim of this study was to investigate
the association between higher nutritional risk and
sociodemographic, anthropometric, clinical and bio-
chemical parameters in hemodialysis patients.
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MATERIALS AND METHODS

This is a cross-sectional study, a subproject of a
larger study entitled “Sociodemographic, behavioral,
clinical, anthropometric and dietary profile of hemo-
dialysis patients in Western Bahia,” conducted in a
nephrology clinic in a municipality in Western Bahia.
All patients, except pregnant women, aged 18 years or
older, who underwent hemodialysis in a health unit
in Bahia from June 2018 to August 2019 were invi-
ted to participate in the study. All participants signed
an informed consent form. The research protocol was
approved by the Human Research Ethics Committee
of the Federal University of Western Bahia (CAAE:
83803418.3.0000.8060, 2.607.252).

The data collection consisted of a structured ques-
tionnaire, a modified subjective global assessment,
anthropometric measurements, and clinical and bio-
chemical data obtained from the patients' medical
records. All stages of the data collection were carried
out by previously trained interviewers to ensure the
reliability of the data obtained.

Sociodemographic information was collected such
as sex, marital status, age group, educational level, cate-
gorized as non-literate, primary school, high school,
vocational school or higher education, and socioeco-
nomic level according to the Brazilian Association of
Research Companies (ABEP, 2016).

Nutritional risk was assessed using the Modified
Subjective Global Assessment (SGAm), a form propo-
sed in 1999 specifically for renal patients that consists
of two parts: history and physical examination. Up
to a score of 8 points, the patient was considered to
have an adequate nutritional status; above this score,
the patient was considered to be at nutritional risk
(Koehnlein, Yamada, Giannasi, 2008).

Anthropometric measurements of neck circum-
ference (NC) and waist circumference (WC) were
performed after the hemodialysis session. NC was
measured with the patient in a sitting position using
an inelastic tape measure with an accuracy of 1 mm
(Sanny®, Sao Paulo, SP, Brazil), positioned above the
cricoid cartilage and perpendicular to the length of the
neck (Ben-noun, Laor, 2006). In male patients with an
Adam's apple, the measurement was taken below the
laryngeal prominence. Waist circumference (WC) was
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measured at the midpoint between the iliac crest and
the last rib (ABESO, 2016).

Clinical and biochemical data such as phase angle,
hemodialysis time (months), serum albumin (mg/dL),
serum potassium (mg/dL), pre-dialysis serum urea
(mg/dL), and serum creatinine (mg/dL) were obtai-
ned from the patients' medical records. Phase angle
and body composition information were obtained
using electrical bioimpedance (A-310, Biodynamics
Corporation, USA). During the assessment, patients
were asked to remove all metal objects from their
bodies. The electrodes were then placed on the
patients' feet and hands, which were positioned hori-
zontally. Body composition analysis was performed
after the hemodialysis session with a fasting period of
around 4 hours.

Data analysis was performed using Stata 13.1 soft-
ware. Normality of variables was assessed using the
Shapiro-Wilk test. Variables that were not normally dis-
tributed were log-transformed for statistical analysis.
The absolute and relative frequencies, means, stan-
dard deviations, and amplitudes of the variables were
obtained. The association between the independent
variables and the phase angle was tested using linear
regression models. In the multiple model, variables
with p<0.20 in the bivariate analysis were considered,
and only those with p<0.05 remained in the model.

RESULTS AND DISCUSSION

The hemodialysis unit had 156 registered patients,
140 of whom were eligible for the study. After analy-
sis of discharges, deaths and study variables, the final
sample size was 98 patients. Of these, the majority were
male, were married or with a partner, between 35 and
59 years of age, with only primary school education
and belonging to the lower socioeconomic class, as
shown in Table 1.

The mean SGAm score was 11,3%3,8. The preva-
lence of nutritional risk and malnutrition together was
73.3%. Table 2 shows the means, standard deviations
and ranges of the anthropometric, clinical and bioche-
mical data of the study participants.

Table 3 shows the determinants of higher nutri-
tional risk identified by the patients' SGAm score, as
assessed by multiple linear regression analysis. Positive
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associations were found between patients with higher
SGAm scores and female sex (p = 0.014), duration of
hemodialysis treatment (p = 0.010), serum potassium
concentration (p = 0.009), and pre-dialysis serum urea
concentration (p = 0.043).

In this study, we sought to verify the association
between higher nutritional risk and sociodemographic,
anthropometric, clinical and biochemical parameters
in patients with CKD. As main results, we found a
positive association between the highest score on the
SGAm and female sex, longer hemodialysis treatment
time, higher serum potassium concentration, and
higher pre-dialysis serum urea concentration.

We found an overall prevalence of nutritional
risk and malnutrition of 73.3%. Studies conducted
in Taiwan in hemodialysis patients identified a gene-
ral malnutrition rate of 45% using a subjective global
assessment (Tsai et al., 2021) in China, the prevalence
of malnutrition reached 68% (Chen et al., 2013). In
Brazil, a study conducted in a hemodialysis (HD) unit
in the state of Rio de Janeiro found that, according to
the SGA, 80% of patients had some degree of malnutri-
tion, with 73.3% having mild to moderate malnutrition
and 6.7% having severe malnutrition. It is noteworthy
that the SGA was the method that, by itself, was able
to detect the largest number of patients with energy-
-protein malnutrition (Vegine et al., 2011).

A cohort study conducted by Avesani et al. (2022)
in two populations, Italy and Brazil, found a preva-
lence of malnutrition of 25.6% and 59.8%, respectively,
among hemodialysis patients using the SGA. The dis-
parity in the prevalence of malnutrition observed in
different studies can be attributed to various factors,
such as dietary diversity in different locations, dura-
tion of treatment, socioeconomic conditions, access
to health care, and environmental variations that
affect the etiology of an individual's nutritional status
(Andrade et al., 2019).

The subjective global assessment is a practical,
accessible, inexpensive and easy-to-use method and
is reccommended by the National Kidney Foundation/
Kidney Disease Outcome Quality Initiative 2020
Nutrition Guidelines for routine nutrition assessment
(Ikizler et al., 2021). Screening tools such as the SGA
are useful for monitoring nutritional status, and it is a
validated method for assessing and identifying nutri-
status on maintenance

tional in patients
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Table 1 - Sociodemographic characteristics of patients with chronic kidney disease (N =
98) undergoing hemodialysis in Western Bahia, 2018-2019.

Variables N %
Sex

Male 63 64.3
Female 35 35.7

Marital status
Married/Partner 64 63.3
Single/Separated/Widowed 34 34.7

Age group (years)

<35 22 22.4
235-59 58 59.2
>60 18 18.4

Educational level

Non-literate 7 7.1
Primary school 86 87.8
High school/Vocational school/ 5 5.1

Higher education

Socioeconomic level

High (A and B) 13 13.3
Intermediate (C) 41 41.8
Low (D and E) 44 44.9

Table 2 - Anthropometric, clinical and biochemical characteristics of patients with
chronic kidney disease (N = 98) undergoing hemodialysis in Western Bahia, Brazil, 2018-

2019.
Variable Mean Z:i?{i?;i P25, P75
SGAm score 11.32 3.84 9,13
Waist circumference (cm) 88.07 12.33 79, 97
Neck circumference (cm) 36.10 3.75 34, 38
Phase angle (°) 6.85 1.61 5.9,7.6
Hemodialysis duration (months) 28.80 38.73 7,35
Albumin (mg/dL) 3.56 0.55 3.26,3.94
Serum potassium (mg/dL) 4.95 0.77 4.3,5.6
Pre-dialysis serum urea (mg/dL) 151.16 49.01 119, 190
Creatinine (mg/dL) 8.37 3.41 6.02,10.41

SGAm: Modified subjective global assessment.
P2s5: 25th percentile; P75: 75th percentile.
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Table 3 - Multiple linear regression coefficients, 95% confidence intervals (CI), and p-values

for nutritional risk in patients with chronic kidney disease (N = 98) undergoing hemodialysis

in Western Bahia, Brazil, 2018-2019.

Variables Ba 95% CI p
Sex 1.97 0.40; 3.53 0.014
Hemodialysis duration (months) 0.02 0.01; 0.04 0.010
Serum potassium 1.30 0.33; 2.26 0.009
Pre-dialysis serum urea 0.015 0.04;0.29 0.043

* Pvalue: Linear regression assuming significance at p < 0.05.

Ba, covariate adjusted  value.
Model fitted. Values with a significant p are in bold.

dialysis (Steiber et al., 2007). This tool assesses recent
changes in weight, oral intake, bowel habits, functional
capacity, and stress caused by current illness, and clas-
sifies the patient into 3 states: well nourished, at risk
of malnutrition, or moderately malnourished and
severely malnourished.

The highest nutritional risk estimated by the SGAm
was positively associated with females. In contrast to
our study, Peng et al. (2021), Aziz et al. (2024) and
Rodriguéz-Chavez et al. (2025) found a similar preva-
lence of malnutrition in men and women undergoing
hemodialysis treatment. However, there is evidence
that women tend to have a higher prevalence of CKD
than men, especially in the early stages of the disease;
worldwide, they are around 30% more likely to deve-
lop CKD before requiring dialysis (Wyld et al., 2022).
CKD is often associated with systemic inflammation,
with increases in inflammatory biomarkers such as
CRP, IL-6 and TNE and is associated with cardiovas-
cular disease, a condition that is more prevalent in

women because they are often have more inflamma-
tion than men, which may be associated with a higher
risk of dialysis. In addition, men have higher risk fac-
tors for CKD, such as hypertension and diabetes,
compared to women (Balafa et al., 2024).

Longer hemodialysis treatment time was also asso-
ciated with a higher SGAm score. This supports the
studies by Alvarenga et al. (2017) and Lemos et al.
(2024), which concluded that increased time on HD

(CCBY 4.0)
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may promote muscle mass loss in renal patients, indi-
cating a worsening of the malnutrition-inflammation
process and nutritional status. The most common
consequence of hemodialysis is protein-energy mal-
nutrition (PEM), and as time on HD increases, body
composition decreases because hemodialysis is a cata-
bolic event resulting from inflammation, metabolic
acidosis, and loss of nutrients to the dialysis bath, while
PEM decreases albumin synthesis. And when combi-
ned with inadequate dietary intake, they contribute
to a worsening of nutritional status as HD treatment
continues (Alvarenga, Andrade, Moreira, 2017).

We found a positive association between a higher
SGAm score and an increase in serum potassium con-
centration. A meta-analysis showed that hyperkalemia
increases the risk of all-cause mortality, cardiovascular
mortality, and end-stage renal disease in the general
population and in CKD (Kovesdy et al., 2018). Severe
and rapidly progressing hyperkalemia can cause num-
bness, muscle weakness in the limbs, and arrhythmias
(Yamada, Inaba, 2021). This condition increases the
risk of mortality because there is a greater likelihood
of cardiovascular complications in advanced kidney
disease, as decreased kidney function is a risk fac-
tor for hyperkalemia (Picard et al., 2023). A decline
in nutritional status is often observed as the loss of
renal function progresses (Bousquet-Santos, Costa,
Andrade, 2019), which is often evidenced by exces-
sive use of protein in the diet and hyperkalemia.
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A positive association has also been found between
a higher SGAm score and uremia. Uremic malnutri-
tion is common among patients with end-stage renal
disease, affecting 20% to 50% of patients on dialy-
sis (PUPIM, IKIZLER, 2003; CHUNG et al., 2012). This
condition is manifested by a gradual loss of somatic
proteins, leading to a reduction in lean body mass, as
well as changes in serum levels of visceral proteins
such as albumin, prealbumin, transferrin, and choles-
terol. Patients with CKD often have reduced protein
and energy intake due to dietary restrictions, decrea-
sed appetite, and anorexia associated with uremia
(cHUNG et al., 2012). The narrative review conducted
by Sahathevan et al. (2020) suggests that iatrogenic
factors that may be involved in malnutrition may be
poor adequacy of dialysis resulting in poor correction
of uremia and metabolic acidosis and/or low serum
albumin levels for patients when they are on dialysis
on highly permeable membranes or dialysis techniques
that result in greater losses of amino acids.

Some limitations of the study should be conside-
red, such as the small sample size, due to the fact that
biochemical measurements are rarely performed in
the health unit, and the cross-sectional design of the
study, which does not allow us to conclude a cause and
effect relationship. One of the strengths of this study
is its originality, being the first to associate the SGAm
score with anthropometric, clinical and biochemical
indicators in dialysis patients in Western Bahia.

Regarding anthropometry, Dahl et al. (2021)
demonstrate that anthropometric and body com-
position measurements are important and should
be part of the nutritional risk assessment of hemo-
dialysis patients. Although no association was found
between increased nutritional risk and anthropome-
tric measurements in this study, the study by Silva
et al. (2017) demonstrated that the group classified
as malnourished according to the SGA had lower
values for anthropometric parameters, such as BMI
and waist circumference, when compared to the wel-
l-nourished group.

Furthermore, although no direct association was
identified between nutritional risk and phase angle,
the latter can be considered a valid marker of body
mass. The phase angle proves to be a significant indica-
tor of the ratio between intracellular and extracellular
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water, being relevant for estimating clinical outcomes
and monitoring critically ill patients. Thus, the phase
angle has shown correlation with instruments used in
the assessment of malnutrition and nutritional risk,
since this indicator tends to decrease as nutritional
risk increases (sTuQuI et al., 2022). The study by Ferrel
et al. (2025) identified a positive correlation between
higher phase angle values and SGA scores.

CONCLUSION

In conclusion, the prevalence of nutritional risk
and malnutrition together was 73.3%. The highest sub-
jective global assessment score is positively associated
with female sex, longer hemodialysis treatment time,
higher serum potassium concentration, and higher
pre-dialysis serum urea concentration. The impor-
tance of the subjective global assessment in this group
is emphasized to reduce the risk of mortality and asso-
ciated comorbidities.

REFERENCES

ASSOCIACAO BRASILEIRA PARA O

ESTUDO DA OBESIDADE E DA SINDROME
METABOLICA - ABESO. DIRETRIZES BRASILEIRAS
DE OBESIDADE 2016. 4TH ED. SA0 PAuLo: ABESO; p.
17, 2016.

AVESANI, C.M.; SABATINO, A.; GUERRA,

A.; RODRIGUES, J.; CARRERQO, J.J.; ROSSI,
G.M.; GARIBOTTO, G.; STENVINKEL, P;
FIACCADORL E.; LINDHOLM, B.A. A
COMPARATIVE ANALYSIS OF NUTRITIONAL
AsSESSMENT USING GLOBAL LEADERSHIP
INITIATIVE ON MALNUTRITION VERSUS SUBJECTIVE
GLOBAL ASSESSMENT AND MALNUTRITION
INFLAMMATION SCORE IN MAINTENANCE
HemobDIALYSIS PATIENTS. ] REN NUTR. V. 32, N. 4,
P. 476-482, 2022. DISPONIVEL EM: HTTPS://DOL.
ORG/10.1053/J.JRN.2021.06.008

AZ17Z, G.; EBRAHIM, Z.; ESAU, N.; BAZEZEW,
M.M. ASSESSMENT CRITERIA TO DIAGNOSE

REVISTA DE NUTRIGAO E VIGILANCIA EM SAUDE, V.11:E15615.2025



https://doi.org/10.52521/nutrivisa.v11il.15615

MALNUTRITION (UNDERNUTRITION AND
OVERNUTRITION) IN HEMODIALYSIS PATIENTS.

J REN NUTR. V. 22, N. S1051-2276(24)00194-8,
2024. DISPONIVEL EM: HTTPS://DOI.ORG/10.1053/].
JRN.2024.08.003

BALAFA, O.; FERNANDEZ-FERNANDEZ, B,;
ORTIZ, A.; DOUNOUS]I, E.; EKART, R.; FERRO,
C.J; MARK, P.B.; VALDIVIELSO, ].M.; DEL
VECCHIO, L.; MALLAMACI, F. SEX DISPARITIES
IN MORTALITY AND CARDIOVASCULAR OUTCOMES IN
CHRONIC KIDNEY DISEASE. CLIN KIDNEY |, V. 21, N.
3, P. SFAE044, 2024. DISPONIVEL EM: HTTPS://DOI.
ORG/10.1093/CKJ/SFAEO44

BEN-NOUN, L.; LAOR, A. RELATIONSHIP OF
NECK CIRCUMFERENCE TO CARDIOVASCULAR
RISK FACTORS. OBES RES. V. 11, N. 2. P. 226-231,
2006. DISPONIVEL EM: HTTPS://DOI.ORG/10.1038/
OBY.2003.3

BOUSQUET-SANTOS, K.; COSTA, L.D.G.D;
ANDRADE, ].M.L. ESTADO NUTRICIONAL DE
PORTADORES DE DOENGA RENAL CRONICA EM
HEMODIALISE NO SISTEMA UNICO DE SAUDE
[NUTRITIONAL STATUS OF INDIVIDUALS WITH
CHRONIC RENAL FAILURE IN HEMODIALYSIS IN THE
UNTIFIED HEALTH SYSTEM]. CIEN SAUDE COLET.

V. 24, N. 3, P. 1189-1199, 2019. DISPONIVEL EM:
HTTPS://DOI.ORG/10.1590/1413-81232018243

CARRERO, J.J; THOMAS, E; NAGY, K;
AROGUNDADE, E; AVESANI, C.M.; CHAN,

M.; CHMIELEWSKI, M.; CORDEIRO, A.C;
ESPINOSA-CUEVAS, A.; FIACCADORI, E.;
GUEBRE-EGZIABHER, F; HAND, R.K,; HUNG,
A.M.; IKIZLER, T.A.; JOHANSSON, L.R.;
KALANTAR-ZADEH, K.; KARUPAIAH, T;
LINDHOLM, B.; MARCKMANN, P; MAFRA, D,
PAREKH, R.S.; PARK, J.; RUSSO, S.; SAXENA, A;
SEZER, S.; TETA, D.; TER WEE, PM.; VERSEPUT,
C.; WANG, A.YM,; XU, H; LU, Y.; MOLNAR, M.Z,;
KOVESDY, C.P. GLOBAL PREVALENCE OF PROTEIN-
ENERGY WASTING IN KIDNEY DISEASE: A META-
ANALYSIS OF CONTEMPORARY OBSERVATIONAL
STUDIES FROM THE INTERNATIONAL SOCIETY

(CCBY 4.0)  NuUTRIvIsa- ISNN: 2357-9617

SILVA ET AL.

OF RENAL NUTRITION AND METABOLISM. | REN
NUTR. V. 28, N. 6, P. 380-392, 2018. DISPONIVEL EM:
HTTPS://DOI.ORG/10.1053/].JRN.2018.08.006

CEDERHOLM, T.; BARAZZONI, R.; AUSTIN,
P; BALLMER, P; BIOLO, G.; BISCHOFE S.C;
COMPHER, C.; CORREIA, I.; HIGASHIGUCHI,
T.; HOLST, M.; JENSEN, G.L.; MALONE, A.;
MUSCARITOLI, M.; NYULASI, I.; PIRLICH,
M.; ROTHENBERG, E.; SCHINDLER, K
SCHNEIDER, S.M.; DE VAN DER SCHUEREN,
M.A.; SIEBER, C.; VALENTINL L.; YU, J.C.; VAN
GOSSUM, A.; SINGER, P. ESPEN GUIDELINES
ON DEFINITIONS AND TERMINOLOGY OF CLINICAL
NUTRITION. CLIN NUTR. V. 36, N. 1, P. 49-64, 2017.
DisPONIVEL EM: HTTPS://DOI.ORG/10.1016/J.
CLNU.2016.09.004

CEDERHOLM, T.; ROTHENBERG, E.;
BARAZZONI, R. EpITORIAL: A CLINICALLY
RELEVANT D1AGNOSIS CODE FOR "MALNUTRITION
IN Apurts" Is NEEDED IN ICD-11. ] NUTR HEALTH
AGING. V. 26, N. 4, P. 314-315, 2022. DISPONIVEL EM:
HTTPS://DOI.ORG/10.1007/812603-022-1774-Z

CHEN, J.; PENG, H.; YUAN, Z.; ZHANG, K;
XIAO, L.; HUANG, J.; WANG, J.; HUANG,

H. COMBINATION WITH ANTHROPOMETRIC
MEASUREMENTS AND MQSGA TO ASSESS
NUTRITIONAL STATUS IN CHINESE HEMODIALYSIS
POPULATION. INT ] MED SCI. V. 13, N. 10, P. 974-980,
2013. DISPONIVEL EM: HTTPS://DOI.ORG/10.7150/
IJMS.5811

CHUNG, S.; KOH, E.S,; SHIN, S.].; PARK, C.W.
MALNUTRITION IN PATIENTS WITH CHRONIC
KIDNEY DISEASE. OPEN | INTERN MED. V. 2, P. 89-99,
2012. DISPONIVEL EM: HTTPS://DOI.ORG/10.4236/
0JIM.2012.22018

DAHL, H.; WARZ, S.I.; WELLAND, N.L.;
ARNESEN, I.; MARTI, H.P; DIERKES, J.

FACTORS ASSOCIATED WITH NUTRITIONAL RISK IN
PATIENTS RECEIVING HAEMODIALYSIS ASSESSED BY
NUTRITIONAL Ri1SK SCREENING 2002 (NRS2002).
JoURNAL OF RENAL CARE, [S.L.], V. 48, N. 2, P. 112-

REVISTA DE NUTRIGAO E VIGILANCIA EM SAUDE, V.11:E15615.2025



https://doi.org/10.52521/nutrivisa.v11il.15615

118, 11 MAIO 2021. DISPONIVEL EM: HTTPS://DOI.
ORG/10.1111/JORC.12374

FERRELL, C.; BYHAM-GRAY, L.; SAMAVAT, H;
HAMDAN, M. POTENTIAL DETERMINANTS OF
SUBJECTIVE GLOBAL ASSESSMENT AMONG PATIENTS
ON MAINTENANCE HEMODIALYSIS. ] REN NUTR. .
15, P. S1051-2276(24)00064-5, 2024. DISPONIVEL
EM: HTTPS://DOI.ORG/10.1053/]J.JRN.2024.04.003

IKIZLER, T.A.; BURROWES, ].D.; BYHAM-GRAY,
L.D.; CAMPBELL, K.L.; CARRERO, J.J.; CHAN,
W.; FOuQUE, D.; FRIEDMAN, A.N.; GHADDAR, S.;
GoLDSTEIN-FucHs, D.].; KAYSEN, G.A.; KOPPLE,
].D.; TETA, D.; YEE-MOON WANG, A.; CUPPARI,

L. KDOQI CriNicAL PRACTICE GUIDELINE FOR
NuTRITION IN CKD: 2020 UPDATE. AM ] KIDNEY
Dis. v. 76, N. 3 SUPPL 1, P. S1-S107, 2021. ERRATUM
IN: AM ] KiDNEY Dis. V. 77, N. 2, P. 308, 2021.
DisPONIVEL EM: HTTPS://DOI.ORG/10.1053/J.
AJKD.2020.11.004

IOREMBER, EM. MALNUTRITION IN CHRONIC
KIDNEY DISEASE. FRONT PEDIATR. N. 20, N. 6, P. 161,
2018. DISPONIVEL EM: HTTPS://DOI1.ORG/10.3389/
FPED.2018.00161

KOEHNLEIN, E.A.; YAMADA, N.A.; GIANNASI,
A.C.B. AVALIACAO DO ESTUDO NUTRICIONAL DE
PACIENTES EM HEMODIALISE. ACTA ScI HEALTH ScI.
V. 30; P. 65-71, 2008. DISPONIVEL EM: HTTPS://DOL.
ORG/10.4025/ACTASCIHEALTHSCI.V3011.4397

KOVESDY, C.P; MATSUSHITA, K.,; SANG, Y,;
BRUNSKILL, N.J.; CARRERO, J.J.; CHODICK, G.;
HASEGAWA, T.; HEERSPINK, H.L.; HIRAYAMA,
A.; LANDMAN, G.W.D.; LEVIN, A.; NITSCH,

D.; WHEELER, D.C.; CORESH, J.; HALLAN, S.I;
SHALEV, V.; GRAMS, M.E.; CKD PROGNOSIS
CONSORTIUM. SERUM POTASSIUM AND ADVERSE
OUTCOMES ACROSS THE RANGE OF KIDNEY
FUNCTION: A CKD ProGNOSIS CONSORTIUM META -
ANALYSIS. EUR HEART J. V. 1, N. 39, P. 1535-1542,
2018. DISPONIVEL EM: HTTPS://DOI.ORG/10.1093/
EURHEARTJ/EHY100

(CCBY 4.0)  NuUTRIvIsa- ISNN: 2357-9617

SILVA ET AL.

LEMOS, K.C.R.; GARCIA, A.N.M.; SANTOS,
T.0.C.D.; VIEIRA, N.EL.; SANTOS, A.C.0.D.
ASSOCIATION BETWEEN MALNUTRITION-
INFLAMMATION SCORE (MIS) AND QUALITY OF

LIFE IN ELDERLY HEMODYALISIS PATIENTS. ] BRAS
NEFROL. V. 46, N. 4, P. E20230171, 2024. DISPONIVEL
EM: HTTPS://DOI.ORG/10.1590/2175-8239-JBN-
2023-0171EN

PENG, H.; AOIEONG, C.; TOU, T.; TSAI, T.; WU,
J. CLINICAL ASSESSMENT OF NUTRITIONAL STATUS
USING THE MODIFIED QUANTIFIED SUBJECTIVE
GLOBAL ASSESSMENT AND ANTHROPOMETRIC

AND BIOCHEMICAL PARAMETERS IN PATIENTS
UNDERGOING HEMODIALYSIS IN MAcAO. | INT
MED RES. V. 49, N. 9, P. 3000605211045517,

2021. DISPONfVEL EM: HTTPS://DOL.
ORG/10.1177/03000605211045517

PICARD, K.; BARRETO SILVA, M.1; MAGER, D;;
RICHARD. C. DIETARY POTASSIUM INTAKE AND
Risk oF CHRONIC KIDNEY DISEASE PROGRESSION
IN PREDIALYSIS PATIENTS WITH CHRONIC KIDNEY
DISEASE: A SYSTEMATIC REVIEW. ADV NUTR. V. 11,
N. 4, P. 1002-1015, 2020. ERRATUM IN: ADV NUTR. V.
14, N. 6, P. 1657, 2023. DISPONfVEL EM: HTTPS://DOI.
ORG/10.1016/].ADVNUT.2023.09.014

PUPIM, L.B.; IKIZLER, T.A. UREMIC
MALNUTRITION: NEW INSIGHTS INTO AN OLD
PROBLEM. SEMIN DIAL. V. 16, N. 3, P. 224-232., 2003.
DisPONIVEL EM: HTTPS://DOI.ORG/10.1046/].1525-
139X.2003.16046.X

RODRIGUEZ-CHAVEZ, L.A.; RAMIREZ-
PACHAMANGO, S.; RODRIGUEZ-MENDOZA,
C.R.E. FREQUENCY OF MALNUTRITION IN ADULT
PATIENTS WITH STAGE V CHRONIC KIDNEY
DISEASE ON HEMODIALYSIS. REV PERU MED Exp
SALUD PUBLICA. V. 31, N. 41, P. 399-404, 2025.
DisPONIVEL EM: HTTPS://DOI.ORG/10.17843/
RPMESP.2024.414.13638

SAHATHEVAN, S.; KHOR, B.H.; NG, H.M.;

GAFOR, A.H.A.; MAT DAUD Z.A.; MAFRA, D
KARUPAIAH, T. UNDERSTANDING DEVELOPMENT

REVISTA DE NUTRIGAO E VIGILANCIA EM SAUDE, V.11:E15615.2025



https://doi.org/10.52521/nutrivisa.v11il.15615

OF MALNUTRITION IN HEMODIALYSIS PATIENTS:
A NARRATIVE REVIEW. NUTRIENTS. V. 12, V. 10,
P. 3147, 2020. DISPONIVEL EM: HTTPS://DOL.
ORG/10.3390/NU12103147

SILVA, A.M.; SOUTO, T.C.; FONSECA, E;
MORALIS, C.N.; SOUZA, B.S. ESTADO NUTRICIONAL
DE PACIENTES RENAIS CRONICOS SUBMETIDOS A
TRATAMENTO HEMODIALITICO EM UM HOSPITAL DE
REFERENCIA DE PERNAMBUCO. NUTRICION CLINICA,
V.37, N. 3, P 58-65, 2017.

STEIBER, A.; LEON, J.B.; SECKER, D,;
MCCARTHY, M.; MCCANN, L.; SERRA, M.;
SEHGAL, A.R.; KALANTAR-ZADEH, K. MULTICENTER
STUDY OF THE VALIDITY AND RELIABILITY

OF SUBJECTIVE GLOBAL ASSESSMENT IN THE
HEMODIALYSIS POPULATION. ] REN NUTR. V. 17, N.
5, P. 336-342, 2007. DISPONfVEL EM: HTTPS://DOL.
ORG/10.1053/J.JRN.2007.05.004

STEIBER, A.L.; KALANTAR-ZADEH, K.; SECKER,
D.; MCCARTHY, M.; SEHGAL, A.; MCCANN,

L. SUBJECTIVE GLOBAL ASSESSMENT IN CHRONIC
KIDNEY DISEASE: A REVIEW. | REN NUTR. V. 14, N. 4,
P. 191-200, 2004.

STUQUI, M.; BECCARIA, L.M.; ALBERTINI, S.M.;
GODOY, M.E. ANGULO DE FASE COMO POTENCIAL
MARCADOR DO ESTADO NUTRICIONAL DE PACIENTES
EM TERAPIA INTENSIVA. COGITARE ENFERMAGEM,
[S.L.],N. 27, P. 1-11, 18 NOV. 2022. DISPONIVEL EM:
HTTPS://DOI.ORG/10.5380/CE.V2710.81947.

TSAIL M.T.; TSENG, W.C.; OU, S.M.; LEE, K.H.;
YANG, C.Y.; TARNG, D.C. COMPARISON OF
SIMPLIFIED CREATININE INDEX AND SYSTEMIC
INFLAMMATORY MARKERS FOR NUTRITIONAL
EvALUATION OF HEMODIALYSIS PATIENTS.
NUTRIENTS. V. 30, N. 6, P. 1870, 2021. DISPON{VEL
EM: HTTPS://DOI.ORG/10.3390/NU13061870

VEGINE, P.M.; PACKNESS, A.C,; SIMAS, M.R;;
TORRES, G.; BARRETO, M.I.; AVESANI, C.M.
AVALIACAO DE METODOS PARA IDENTIFICAR
DESNUTRICAO ENERGETICO PROTEICA DE PACIENTES

(CCBY 4.0)  NuUTRIvIsa- ISNN: 2357-9617

SILVA ET AL.

EM HEMODIALISE. ] BRAS NEFROL. V. 33, N. 1,
P. 55-61, 2011. DISPONIVEL EM: HTTPS://DOL.
ORG/10.1590/S0101-28002011000100008

WYLD, M.L.R;; MATA, N.L.; VIECELLI, A.;
SWAMINATHAN, R.; O'SULLIVAN, K.M.;
O'LONE, E.; ROWLANDSON, M.; FRANCIS,
A.; WYBURN, K.; WEBSTER, A.C. SEx-

BASED DIFFERENCES IN Ri1SK FACTORS AND
CoMPLICATIONS OF CHRONIC KIDNEY DISEASE.
SEMIN NEPHROL. V. 42, N. 2, P. 153-169, 2022.
DisPONIVEL EM: HTTPS://DOI.ORG/10.1016/J.
SEMNEPHROL.2022.04.006

XI, W.Z.; WU, C,; LIANG, Y.L.; WANG, L.L.; CAO,
Y.H. ANALYSIS OF MALNUTRITION FACTORS FOR
INPATIENTS WITH CHRONIC KIDNEY DISEASE. FRONT
NUTR. V. 6, N. 9, P. 1002498, 2023. DISPON{VEL EM:
HTTPS://DOI.ORG/10.3389/FNUT.2022.1002498

YAMADA, S.; INABA, M. POTASSIUM METABOLISM
AND MANAGEMENT IN PATIENTS WITH CKD.
NUTRIENTS. V. 13, N. 6, P. 1751, 2021. DISPON{VEL
EM: HTTPS://DOI1.ORG/10.3390/NU13061751

RECEBIDO: 25/5/2025
ACEITO: 14/7/2025
PUBLICADO: 16/7/2025

REVISTA DE NUTRIGAO E VIGILANCIA EM SAUDE, V.11:E15615.2025



