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Introduction: Malnutrition is characterized by weight loss resulting from reduced food intake or 
poor nutrient absorption, leading to changes in body composition. In this context, phase angle 
(PhA) and standardized phase angle (SPhA), obtained by electrical bioimpedance, have been 
proposed as noninvasive markers of nutritional and functional status. In this study, the agreement 
and relationship between PhA and SPhA with nutritional and biochemical markers were investigated 
among hospitalized patients. Methods: This was a cross-sectional study conducted with hospitalized 
patients. Clinical and nutritional data were collected through anthropometric and biochemical data 
collection and electrical bioimpedance. Results: The PhA correlated positively with the thickness 
of the adductor pollicis muscle, appendicular muscle mass, appendicular muscle mass index, and 
hematocrit. The SPhA showed a positive correlation with age and hemoglobin levels. Significant 
agreement was observed between PhA and body mass index and thumb adductor muscle thickness 
(p<0.05), while SPhA showed significant and moderate agreement with arm muscle circumfe-
rence and appendicular muscle mass index (p<0.05). Conclusion: The PhA and SPhA showed 
correlation and agreement with nutritional markers in hospitalized patients. We suggest the use 
of the PhA or SPhA as a complementary tool in the nutritional assessment of hospitalized patients.

RESUMO
Introdução: Desnutrição é descrita por uma perda ponderal decorrente da redução da ingestão 
alimentar ou má absorção de nutrientes, gerando mudanças na composição corporal. Nesse 
contexto, o ângulo de fase (AF) e o ângulo de fase padronizado (AFP), obtidos por bioimpedância 
elétrica, têm sido propostos como marcadores não invasivos do estado nutricional e funcional. 
Dessa forma, nesse artigo foram investigadas a concordância e a relação entre o AF e AFP com 
marcadores nutricionais e bioquímicos em pacientes hospitalizados. Método: Esse foi um estudo 
transversal, realizado com pacientes hospitalizados. Foram coletados dados clínicos e nutricio-
nais, através de coleta de dados antropométricos, bioquímicos e realização da bioimpedância 
elétrica. Resultados:  O AF correlacionou-se positivamente com a espessura do musculo adutor 
do polegar, com a massa muscular apendicular, com o índice de massa muscular apendicular 
e com o hematócrito. O AFP apresentou correlação positiva com a idade e com os níveis de 
hemoglobina. Observou-se concordância significativa entre o AF e o índice de massa corporal 
e com a espessura do musculo adutor do polegar (p<0,05), enquanto que o AFP apresentou 
concordância significativa e moderada com a circunferência muscular do braço e com o índice 
de massa muscular apendicular (p<0,05). Conclusão: O AF e o AFP apresentaram correlação e 
concordância com marcadores nutricionais em pacientes hospitalizados. Sugere-se a utilização 
do AF ou AFP de forma complementar na avaliação nutricional de pacientes hospitalizados.
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INTRODUCTION

Malnutrition is described as weight loss resulting from 
reduced food intake or poor nutrient absorption, causing 
changes in body composition and affecting the individual’s 
physical and mental state1. Considered a public health 
problem, malnutrition drastically affects an individual’s 
nutritional status, causing biochemical and anthropometric 
imbalances, making early diagnosis essential for a better 
prognosis2.

In this regard, the systematization of nutritional care reports 
the stages of nutritional care in a linear manner, standardizing 
and using nutritional screening as a starting point, which 
has several scientifically recognized tools prepared to assess 
the risk of malnutrition in individuals in the first 72 hours of 
hospitalization3.

There are several methods for nutritional screening and 
diagnosis in hospitalized patients. Among them, there is the 
Nutritional Risk Screening 2002 (NRS-2002), the Subjective 
Global Assessment (SGA), the GLIM (Global Leadership 
Initiative on Malnutrition) consensus, and anthropometry 
and bioelectrical impedance analysis (BIA)4,5. Therefore, the 
diversity of methods and instruments available for assessment 
aims to ensure good screening, diagnosis, and efficient nutri-
tional intervention.  

In this context, BIA is an effective, relatively inexpensive, 
non-invasive, and quick method, universally recognized as 
a method for assessing an individual’s nutrition and health. 
BIA can estimate body composition and the distribution of 
intracellular and extracellular fluids and can be applied to 
healthy individuals and those with different pathological condi-
tions6. This method is based on the passage of alternating 
electric current and its interaction with tissues, cells, and body 
fluids to provide results for resistance (R), reactance (Xc), and 
phase angle (PhA). PhA is related to cellular health and cell 
membrane integrity7.

PhA is obtained through the tangent arc ratio between R 
and Xc and is not yet fully understood, but it is interpreted 
as a nutritional indicator. Reduced values of PhA are asso-
ciated with nutritional risk8, morbidity, and mortality in renal 
patients9, cancer patients10, and patients infected with human 
immunodeficiency virus11, demonstrating that it is an indicator 
of poor functional status as well as a prognostic indicator12.

In addition, PhA can be standardized and adjusted for sex 
and age. Standardized phase angle (SPhA) allows comparison 
of individual values with a reference population with similar 
characteristics, assisting in the prediction of nutritional status 
and clinical outcome13.

Considering the hospital setting and the prevalence of 
malnutrition in this environment, PhA and SPhA have been 

related to other nutritional indicators and are considered 
good markers for early detection of nutritional risk14. In this 
regard, a study15 conducted with cancer patients demons-
trated that low PhA values are associated with reduced arm 
circumference and body mass index (BMI) values, negatively 
impacting the length of hospital stay. On the other hand, it 
has also been found that serum albumin levels were positively 
correlated with PhA, as well as with the nutritional profile of 
the patients evaluated16.

Thus, there is interest in analyzing PhA and SPhA as 
nutritional indicators in hospitalized patients, since the 
use of these indicators is not common in hospital routine. 
Furthermore, there are few studies evaluating these indi-
cators in the hospital setting in Brazil. Such a study could 
provide evidence on the use of this tool as a nutritional and 
clinical prognostic indicator. Therefore, this study aimed 
to investigate the agreement and relationship between 
PhA and SPhA with nutritional and biochemical markers 
in hospitalized patients.

METHODS

Study design and sample
This was a cross-sectional study conducted with a conve-

nience sample at the Lagarto University Hospital (HUL) in the 
municipality of Lagarto, SE, Brazil. 

The inclusion criteria were individuals aged 19 years or 
older, of both sexes, with different clinical conditions and who 
met the recommendations for BIA. For individuals aged 60 
years or older who were not lucid and oriented in time and 
space, with impaired comprehension and consent regarding 
their participation in the study, authorization was requested 
from their legal guardian.

The exclusion criteria were children, adolescents, pregnant 
women, individuals with ascites or visceromegaly, individuals 
with edema, individuals with pacemakers or any physical-
postural problems that would prevent anthropometric asses-
sment, patients who failed to access the consent form and 
those under palliative care.

Collection instruments and procedures
The study was conducted in two stages: 1) patient scre-

ening according to the inclusion and exclusion parameters 
mentioned above and 2) nutritional assessment and BIA. 
The study was conducted by a team consisting of nutrition 
undergraduates, hospital nutrition residents, and monitored 
by the research coordinator. A standardized and pre-coded 
questionnaire was used for data collection, containing 
clinical, health (presence of morbidities, clinical conditions, 
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and laboratory tests), and nutritional data (nutritional risk 
screening, anthropometric assessment, and BIA).

Nutrit ional screening was performed using the 
NRS-2002 tool, consisting of an initial screening stage 
(which assesses parameters such as BMI, weight loss in 
the last three months, reduction in dietary intake, and the 
presence of a serious clinical condition) and a final stage 
(severity of underlying disease and degree of nutritional 
impairment), with an additional point added for those aged 
≥70 years. The final score ranges from 0 to 7 points, and 
individuals were classified as being at nutritional risk when 
the score was ≥3 points17.

Nutritional assessment was performed within 72 hours of 
admission, obtaining data on weight, height, knee height (KH), 
arm muscle circumference (AMC), calf circumference (CC), 
triceps skinfold thickness (TSFT), and thumb adductor pollicis 
muscle thickness (APMT). The technique proposed by Lameu et 
al.18 was used to assess APMT, and the techniques proposed 
by Lohman et al.19 were used for the other measurements.

A digital electronic scale with a maximum capacity 
of 150 kg and an accuracy of 100 g was used to collect 
current weight, and a portable stadiometer (Sanny®) with 
a surface area of 220 cm was used to measure height. 
Furthermore, when it was not possible to measure weight 
and height, these were estimated using the equations 
proposed by Chumlea et al.20. 

Using the weight and height data, the body mass index 
(BMI) was calculated and classified as proposed by the World 
Health Organization21 for individuals aged 19 to 59 years 
and by the Pan American Health Organization22 for people 
over 60 years of age.

AMC and CC were measured using a non-elastic, adjus-
table tape measure. The AMC was calculated using the AMC 
and TSFT data. After that, the AMC was adjusted to classify the 
percentage of measurement adequacy by comparing the result 
obtained in the equation for AMC with the NHANES reference 
values, shown in percentile tables by Frisancho23 for adults 
and the elderly. Next, the percentage of AMC adequacy was 
classified according to Blackburn & Thornton23, with 89.9% 
or less considered malnutrition.

The reference values for classifying APMT as an indicator 
of malnutrition were cut-off points of 9.5 mm and 8.0 mm 
for men and women, respectively25. 

Laboratory parameters were collected from medical 
records, following hospital standards, and collected within 
the same week as the anthropometric assessment. They were 
classified as reduced when: albumin <3.5 g/dl26, creatinine 
<0.7 mg/dl for men and <0.6 mg/dl for women, hemoglobin 
<13.0 g/dl for men and <12.0 g/dl for women27, hematocrit 
<40% for men and <35% for women27.

The BIA test was performed using the Biodynamics model 
310 and TBW® device, with an electrical current frequency 
of 50 kHz (kilohertz), resistance accuracy of 0.1%, reactance 
accuracy of 0.2%, and electrical current intensity of 800 μA 
(microamperes). To perform the test, patients were instructed 
according to the manufacturer’s handling methodology and 
based on ESPEN28.

PhA was obtained using the equation: Xc/R x 180º/π. 

SPhA was obtained using the equation: SPhA = measured 
PhA – average PhA (for age and sex)/standard deviation of 
the population for age and sex, using the reference data from 
Barbosa-Silva et al.29 for the Brazilian population. 

In addition, appendicular skeletal muscle mass (ASMM) 
was obtained from the equation proposed27. Classified as 
reduced ASMM when less than 20 kg for men and 15 kg for 
women, according to Studenski et al.30. The appendicular 
skeletal muscle mass index (ASMM= ASMM/height²), as 
described by Gould et al.31, was classified as reduced ASMM 
when <7.0 kg/m² for men and <5.5 kg/m² for women.

Ethical aspects 
The study was approved by the Research Ethics Committee 

of the Federal University of Sergipe, Lagarto campus, under 
process No. 4386020, in accordance with Resolution No. 
466/12 and NHC Resolution nº 510/16. Participants were 
informed and explained about the purposes and procedures 
carried out in the research, as well as the benefits and possible 
harms, emphasizing that individuals signed the Free and 
Informed Consent Form knowingly and at their first contact 
with the research team.

Statistical analysis
The Statistical Package for Social Sciences (SPSS) 

version 20.0 was used for data analysis. The Kolmogorov-
Smirnov test was performed to verify the normality of 
the variables. Descriptive analysis was performed using 
measures of central tendency, dispersion, and simple and 
relative frequency of the variables. The Student’s t-test was 
used to compare mean PhA and SPhA between the variable 
classifications.

The correlation between continuous variables was assessed 
using Pearson’s correlation test. The agreement between PhA 
and SPhA with other nutritional indicators for the diagnosis of 
malnutrition was determined by the k coefficient, according 
to the following interpretation: k ≤0.20 (weak agreement), 
0.21≤ k ≤0.40 (moderate agreement), 0.41≤ k ≤0.60 
(moderate agreement), 0.61≤ k ≤0.80 (good agreement), 
and k> 0.80 (very good agreement)32. For all tests, the level 
of significance adopted will be 5%.
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Table 1 – Descriptive table of sociodemographic, nutritional, biochemical, 
and morbidity profiles of hospitalized patients.

Variables n (%)

Sex

   Male 26 (50.0)

   Female 26 (50.0)

Age group

   Adult 21 (40,4)

   Older adult 31 (59,6)

Reasons for hospitalization

   Cardiovascular 11 (22.0)

   Pulmonary 9 (18.0)

   Gastrointestinal 8 (16.0)

   Metabolic/Renal 7 (14.0)

   Infectious 5 (10.0)

   Neurological 4 (8.0)

   Others 6 (12.0)

Nutritional and biochemical markers

   BMI:  underweight 40 (76.9)

   CCa: deficit 31 (66.0)

   AMC: deficit 26 (50.0)

   APMT: deficit 15 (28.8)

   NRS-2002b: nutritional risk 16 (36.4)

   ASMM: deficit 27 (51.9)

   ASMM/H²: deficit 25 (48.1)

   Reduced Albuminc 9 (81.8)

   Reduced Creatinine 5 (9.6)

   Reduced Hemoglobind 43 (84.3)

   Reduced Hematocritd 43 (84.3)

n = sample size; BMI = body mass index; CC = calf circumference; AMC = arm muscle circu-
mference; APMT = adductor pollicis muscle thickness; NRS-2002 = Nutritional Risk Screening 
2002; ASMM = appendicular skeletal muscle mass; ASMM/H² = appendicular skeletal muscle 
mass/height². an= 44; bn=47; cn=11; dn=51.

RESULTS
The sample consisted of 52 patients. Table 1 summarizes 

the sociodemographic, nutritional, and morbidity profiles of 
the patients. There was an equal distribution between genders, 
and most individuals were elderly (59.6%). Regarding the 
causes of hospitalization, the most frequent reasons were 
cardiovascular disorders (22.0%), followed by pulmonary 
(18.0%) and gastrointestinal (16.0%) conditions. 

Regarding the nutritional profile, a high prevalence of 
low weight (76.9%) was identified, as well as nutritional 
deficiency through the indicators CC (66.0%), AMC (50.0%), 
ASMM (51.9%), and ASMM/H (48.1%). In the NRS-2002 
assessment, 36.4% of patients presented nutritional risk. 
Most patients presented reduced laboratory parameters, 
with 81.8% for albumin, 84.3% for hemoglobin, and 84.3% 
for hematocrit.

Table 2 shows the mean values and standard deviation 
of PhA and SPhA according to age group and nutritional 
marker classification. A statistically significant difference was 
observed in the mean PhA value between age groups, BMI 
classification, and APMT classification, with lower PhA values 
in the elderly (p=0.001), those with low BMI (p=0.018), and 
those with APMT deficiency (p=0.002). In turn, SPhA showed 
a statistically significant difference when compared to age 
group (p=0.004) and ASMM/H classification (p=0.009). 
No statistically significant differences were found in the other 
parameters evaluated.

A significant inverse correlation was observed between PhA 
and age (r=-0.42; p=0.002). In addition, PhA correlated 
positively with APMT (r=0.39; p=0.005), ASMM (r=0.33; 
p=0.016), ASMM/H (r=0.31; p=0.025), and hematocrit 
(r=0.29; p=0.038). In turn, SPhA showed a positive corre-
lation with age (r=0.57; p<0.001) and hemoglobin levels 
(r=0.29; p=0.039) (Table 3).

In the analysis of agreement between the nutritional 
deficit diagnosis by PhA and SPhA with nutritional and 
biochemical markers (Table 4), significant agreement was 
observed between PhA and BMI (k=0.23; p=0.048), with 
an agreement percentage of 61.5%, as well as moderate 
agreement between PhA and APMT (k=0.42; p=0.001), with 
an agreement percentage of 61.5% (p=0.048). There also 
was a moderate agreement between PhA and APMT (k=0.42; 
p=0.001), with an agreement of 71.2%. On the other hand, 
SPhA showed significant and moderate agreement with AMC 
(k=0.35; p=0.012) and ASMM (k=0.31; p=0.028). There 
was no statistical significance in the other markers.

DISCUSSION 
The results of this study demonstrated that PhA was related 

to nutritional and hematological markers associated with 
nutritional deficiency, with moderate agreement between 
methods. In turn, SPhA showed less efficient results.

Variations in PhA A indicate changes in body composition, 
cell membrane function, or health status15. Thus, reduced PhA 
values may be associated with the presence or worsening 
of diseases, cell death, or changes in selective membrane 
permeability. On the other hand, higher values may reflect a 
greater number of intact cell membranes, greater body cell 
mass and a more adequate state of health33.
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Table 2 – Mean values and standard deviation of the PhA and SPhA according to age group and classification of nutritional markers.

Variables 
AF

p-value
AFP

p-value
Mean (SD) Mean (SD)

Age group

Adult 6.1 (1.3) 0.001 -2.6 (1.8) 0.004

Older adult 4.9 (0.9) -1.3 (0.9)

BMI classification 

Adequate 6.1 (1.1) 0.018 -1.5 (1.0) 0.366

Malnutrition 5.1 (1.3) -1.9 (1.6)

CC classificationa

Adequate 5.6 (1.3) 0.412 -1.3 (1.1) 0.137

Deficit 5.3 (1.3) -1.9 (1.4)

AMC

Adequate 5.4 (1.3) 0.993 -1.3 (1.0) 0.014

Deficit 5.4 (1.2) -2.3 (1.7)

APMT

Adequate 5.6 (1.4) 0.002 -1.7 (1.5) 0.450

Deficit 4.7 (0.7) -2.1 (1.4)

NRS-2002b

No nutritional risk 5.9 (1.3) 0.080 -2.0 (1.7) 0.586

Nutritional risk 5.1 (1.3) -1.7 (1.4)

ASMM

Adequate 5.6 (1.2) 0.187 -1.7 (1.2) 0.505

Deficit 5.1 (1.3) -1.9 (1.7)

ASMM/H²

Adequate 5.5 (1.3) 0.396 -1.3 (1.1) 0.009

Deficit 5.2 (1.2) -2.4 (1.7)

Albuminc

Adequate 5.6 (0.9) 0.587 -2.6 (1.0) 0.561

Deficit 5.1 (1.5) -1.9 (1.9)

Creatinine 

Adequate 5.3 (1.2) 0.143 -1.8 (1.5) 0.828

Deficit 6.5 (1.5) -1.6 (1.7)

Hemoglobind

Adequate 5.3 (1.0) 0.754 -1.6 (1.5) 0.664

Deficit 5.4 (1.3) -1.9 (1.5)

Hematocritd

Adequate 5.3 (1.1) 0.665 -1.7 (1.4) 0.805

Deficit 5.4 (1.3) -1.8 (1.5)
SD = standard deviation; BMI = body mass index; CC = calf circumference; AMC = arm muscle circumference; APMT = adductor pollicis muscle thickness; NRS-2002 = Nutritional Risk Screening 
2002; ASMM = appendicular skeletal muscle mass; ASMM/H² = appendicular skeletal muscle mass/height². an= 44; bn=47; cn=11; dn=51.
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Thus, the study showed that PhA was consistent with BMI 
and APMT, indicating that this marker may contribute to the 
early identification of malnutrition in the hospital setting. In 
addition, the results demonstrated an association between 
advanced age and reduced cell membrane integrity. This 
finding is corroborated by other studies that point to reduced 
PhA as an early marker of functional decline and worse clinical 
prognosis in hospitalized elderly patients15,34.

Furthermore, the results point to a high prevalence of nutri-
tional deficiency in patients assessed by different nutritional 
markers. These findings reiterate the nutritional vulnerability 
often observed in hospital settings and support the need for 
systematic screening and early intervention strategies3,4. 

In turn, a correlation was observed with muscle mass 
indicators (APMT, ASMM and ASMM/H²) and hematocrit, rein-
forcing the idea that PhA may reflect the muscular and hema-
tological changes that occur in the context of hospitalization35.

This finding is consistent with scientific evidence correlating 
low PhA values with protein-energy malnutrition16, especially 
in populations with chronic diseases or prolonged hospitaliza-
tion. Although BMI has limitations as an isolated indicator, its 
correlation with PhA in this context suggests complementarity 
between the methods.

The analysis of agreement between the methods reinforces 
the findings in the literature on the applicability of PhA in 
identifying nutritional deficits10. The emphasis on the good 
agreement between PhA and APMT reinforces the relevance of 
this measure in clinical practice, given its potential to directly 
reflect protein reserves and body cell mass36.

On the other hand, SPhA showed better agreement with 
markers directly related to muscle composition, such as 
AMC and ASMM. This characteristic may be associated with 
the standardization of PhA by age and sex, which makes its 
application more accurate in comparative analyses involving 
muscle mass measurements.

It is important to note that PhA correlated with hemoglobin 
and hematocrit levels, indicating a possible relationship 
between cell integrity and hematological condition, although 
this relationship should be interpreted with caution, given the 
influence of multiple factors on the levels of these markers5. 
Meanwhile, SPhA was only related to hemoglobin levelsIn 
analyses stratified by sex, Dias et al.16 found that, among 
men, PhA was positively correlated with APMT, hemoglobin, 
and hematocrit, while among women, PhA was negatively 
correlated with age. These results reflect distinct physiological 
and hormonal aspects, such as greater muscle mass in men 
and greater susceptibility to early functional loss in women, 
reinforcing the importance of stratification by sex in nutritional 
analyses.

The results of this study point to the use of PhA and SPhA 
as complementary tools in assessing the nutritional status of 

Table 3 – Pearson’ correlation between PhA and SPhA with age, nutritional 
and biochemical markers.

Variables 
PhA SPhA

r (p) r (p)

Age -0.42 (0.002) 0.57 (<0.001)

BMI 0.11 (0.443) 0.19 (0.166)

CC 0.12 (0.425) 0.15 (0.314)

AMC 0.14 (0.307) 0.22 (0.113)

APMT 0.39 (0.005) -0.01 (0.932)

NRS-2002 -0.28 (0.070) -0.16 (0.285)

ASMM 0.33 (0.016) -0.06 (0.676)

ASMM/H² 0.31 (0.025) 0.15 (0.301)

Albumin -0.02 (0.944) -0.02 (0.527)

Creatinine 0.09 (0.487) 0.12 (0.388)

Hemoglobin 0.23 (0.102) 0.29 (0.039)

Hematocrit 0.29 (0.038) 0.26 (0.071)

BMI = body mass index; CC = calf circumference; AMC = arm muscle circumference; APMT 
= adductor pollicis muscle thickness; NRS-2002 = Nutritional Risk Screening 2002; ASMM = 
appendicular skeletal muscle mass; ASMM/H² = appendicular skeletal muscle mass/height².

Table 4 – Agreement in the diagnosis of malnutrition between PhA and SPhA 
and other methods of nutritional status assessment.

Nutritional 
and  
biochemical 
markers

PhA SPhA

k coefficient 
(p)

Agree-
ment (%)

k coefficient 
(p)

Agree-
ment (%)

BMI 0.23 (0.048) 61.5 0.09 (0.386) 51.9

CC 0.16 (0.260) 59.5 0.12 (0.357) 53.2

AMC 0.02 (0.948) 50.0 0.35 (0.012) 67.3

APMT 0.42 (0.001) 71.2 0.11 (0.400) 57.7

NRS-2002 0.27 (0.060) 63.6 -0.03 (0.820) 47.7

ASMM 0.19 (0.165) 59.6 0.08 (0.554) 53.8

ASMM/H² 0.12 (0.405) 55.7 0.31 (0.028) 65.3

Creatinine -0.12 (0.158) 44.2 0.07 (0.455) 57.7

Hemoglobin 0.07 (0.478) 52.9 0.05 (0.638) 49.0

Hematocrit -0.01 (0.952) 49.0 0.05 (0.638) 49.0

BMI = body mass index; CC = calf circumference; AMC = arm muscle circumference; 
APMT = adductor pollicis muscle thickness; NRS-2002 = Nutritional Risk Screening 2002; 
ASMM = appendicular skeletal muscle mass; ASMM/H² = appendicular skeletal muscle 
mass/height².
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hospitalized patients. Both demonstrated a relationship with 
variables related to muscle mass and cellular functionality, 
showing their potential as prognostic markers. In clinical 
practice, combined use with other nutritional markers may 
improve diagnostic accuracy, contributing to more effective 
nutritional interventions. However, our results should be 
interpreted with caution, given the small sample size and 
the absence of clinical outcome measures. It is hoped that 
new studies will be conducted with larger, representative 
samples, allowing stratification by sex, age group, and 
clinical condition. In addition, longitudinal follow-up studies 
are suggested to improve understanding of the relationship 
between PhA and SPhA with clinical outcomes, thus allowing 
for more in-depth analysis.

CONCLUSION

PhA and SPhA showed a relationship and agreement with 
nutritional and biochemical parameters and can be used 
complementarily in the nutritional assessment of hospitalized 
patients, as they demonstrate good parameters for assessing 
individuals’ muscle reserves. PhA proved to be more robust for 
estimating the overall nutritional risk in hospitalized patients 
and should be prioritized in assessment protocols.

It should be noted that its use must be integrated into a 
multidimensional approach that includes anthropometric, 
clinical, and biochemical assessment, respecting the specifici-
ties of each patient. The treatment and prevention of hospital 
malnutrition is a major challenge. Thus, obtaining an accurate 
diagnosis is essential for rapid and effective diet therapy. 
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