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Abstract
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Background: malnutrition is common in hospitalized patients and early diagnosis can contribute to better clinical and nutritional outcomes.
Adductor pollicis muscle thickness (APMT) and handgrip strength (HGS) have been used to identify reductions in strength and muscle mass,
associated or not with conventional methods.
Objective: we aimed to correlate APMT and HGS with conventional anthropometric variables in hospitalized patients, and assess their relationship
with nutritional status as evaluated by the Patient-Generated Subjective Global Assessment (PG-SGA) method.
Methods: a cross-sectional study was conducted in patients of both sexes admitted to a University Hospital in Brazil. APMT, HGS, and conventional
measures were used for anthropometric assessment. PG-SGA was used for the assessment of nutritional status.
Results: the sample included 73 patients (66.9 ± 9.6 years). Most patients were admitted for surgery procedures (53.4 %) and had an adequate
body mass index (BMI) (47.9 %), while according to PG-SGA most patients (67.1 %) had some degree of malnutrition (B and C). Right-hand (R)
APMT was significantly correlated with corrected arm muscle area (cAMA), calf circumference (CC), and HGS. Left-hand (L) APMT was significantly correlated with cAMA, arm circumference (AC), CC, PG-SGA score, and HGS. Both HGS values (R/L) were significantly correlated with CC,
PG-SGA score, and APMT.
Conclusions: APMT and HGS were significantly correlated with the conventional anthropometric measure CC. In addition, the significant correlation observed between HGS, APMT, and PG-SGA highlights them as complementary assessments of nutritional status in clinical practice and
for research purposes.

Resumen

Palabras clave:
Fuerza de prensión
manual. Estado
nutricional. PG-SGA.

Introducción: la desnutrición es común en los pacientes hospitalizados y el diagnóstico temprano puede contribuir a obtener mejores resultados
clínicos y nutricionales. El espesor del músculo aductor del pulgar (EMAP) y la fuerza de prensión manual (FPM) se han utilizado para identificar
la reducción de la fuerza y la masa muscular, asociados o no a métodos convencionales.
Objetivo: nuestro objetivo fue correlacionar el EMAP y la FPM con las variables antropométricas convencionales en pacientes hospitalizados, y
evaluar su relación con el estado nutricional evaluado por la valoración global subjetiva generada por el paciente (PG-SGA).
Métodos: se realizó un estudio transversal con pacientes de ambos sexos, ingresados en un hospital universitario de Brasil. Se utilizaron el
EMAP, la FPM y medidas convencionales para la valoración antropométrica. Se utilizó el método PG-SGA para la valoración del estado nutricional.
Resultados: la muestra incluyó a 73 pacientes (66,9 ± 9,6 años). La mayoría de los pacientes ingresaron para someterse a procedimientos
quirúrgicos (53,4 %) y tenían un índice de masa corporal (IMC) adecuado (47,9 %), mientras que según la PG-SGA, la mayoría de los pacientes
(67,1 %) presentaban algún grado de desnutrición (B y C). El EMAP de la mano derecha se correlacionó significativamente con el área corregida
del músculo del brazo (AMBc), la circunferencia de la pantorrilla (CP) y la FPM. El EMAP de la mano izquierda se correlacionó significativamente
con las medidas AMBc, circunferencia del brazo, CP, puntuación PG-SGA y FPM. Ambas FPM, derecha e izquierda, se correlacionaron significativamente con las medidas CP, puntuación PG-SGA y EMAP.
Conclusiones: el EMAP y la FPM se correlacionaron significativamente con la medida antropométrica convencional CP. Además, la correlación
significativa observada entre FPM, EMAP y PG-SGA destaca estos métodos como evaluaciones complementarias del estado nutricional en la
práctica clínica y con fines de investigación.
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INTRODUCTION

ELIGIBILITY CRITERIA

Malnutrition can affect up to 50 % of hospitalized patients
and is one of the main public health problems in developing
countries. However, when malnutrition is not neglected by
healthcare professionals, unfavorable clinical outcomes can be
prevented 1).
Longer hospital stays, increased costs, impairment of the
immune system, increased risk of pressure injuries, post-surgical complications, increased number of infections, delayed
recovery, and increased risk of mortality are well-described
consequences of malnutrition in the literature (1,2).
Thus, nutritional screening must be performed using validated
tools, followed or not by detailed nutritional assessment, within
48 hours of patient admission in order to enable the multidisciplinary team to maintain a more assertive clinical approach and
adequate clinical management (1).
The Patient-Generated Subjective Global Assessment
(PG-SGA) instrument, available in Portuguese and culturally
adapted to Brazil, is one of the most widely used subjective
tools for patient screening and nutritional evaluation (3,4).
In addition to PG-SGA, objective methods such as conventional anthropometry are indicated for screening malnutrition.
Among the most commonly used and available methods, especially in public hospitals, body mass index (BMI), calf circumference (CC), arm circumference (AC), tricipital skinfold (TSF),
arm muscle circumference (AMC), and adductor pollicis muscle
thickness (APMT) stand out (1).
Recently, APMT has emerged as an alternative nutritional
status assessment as it is a direct measure, independent of
adipose mass, and unaffected by hydration status. Moreover,
APMT is a non-invasive, low-cost, easily applicable bedside
method (5,6).
In the same way, handgrip strength (HGS) has also emerged
as a highly used parameter by various healthcare professionals. Recently, HGS has been shown to be useful for assessing nutritional and functional status, especially in hospitalized
patients (7).
Thus, considering the increasing need for improved nutritional care within hospitals, and the need to enhance the clinical
prognosis of patients hospitalized for clinical and/or surgical
procedures, this study aimed to assess whether APMT and HGS
were correlated with conventional anthropometric variables in
hospitalized patients, and to assess their relationship with nutritional status as determined by PG-SGA.

Patients of both sexes admitted to the clinical or surgery ward
within 48 hours of admission, aged 50 years or older, who were
able to answer all PG-SGA items were invited to participate in this
study. All patients signed an informed consent form after being
consulted and informed about the research objective.
The following exclusion criteria were adopted: patients under
respiratory precaution, with edema in the hands, with cognitive
deficits, neurodegenerative diseases, rheumatic conditions or serious psychiatric disorders and indigenous population.

METHODS
STUDY DESIGN
A cross-sectional study with a non-probabilistic convenience
sample design was conducted from June 2019 to September
2019 at the Department of Internal Medicine and Surgery at a
University Hospital in Brazil.

SOCIODEMOGRAPHIC AND CLINICAL
CHARACTERISTICS
Sociodemographic variables were age, marital status, work
status, and economic class according to the Brazilian Economic Classification criteria of the Brazilian Association of Research
Companies (ABEP) (8).
The following clinical variables were assessed in the medical
records of patients: clinical diagnosis, reason for hospitalization
(clinical/surgical), and previous chronic diseases — diabetes mellitus, high blood pressure, and rheumatic diseases (none, 1 to 3,
3 or more).
NUTRITIONAL STATUS
Conventional anthropometry
The following measures were considered: current weight (kg),
height (m), body mass index (BMI, kg/m2), arm circumference (AC,
cm), calf circumference (CC) (cm), and tricipital skinfold (TS, mm).
Arm muscle circumference (AMC, cm) and corrected mid-upper
arm muscle area (cAMA) were calculated. For measurement and
classification we adopted the World Health Organization (WHO) criteria for BMI (9-11).
In order to minimize variability and increase reliability, all evaluators were trained, and the research equipment was calibrated
as needed.
Adductor pollicis muscle thickness (APMT)
APMT was measured in each individual in a sitting position, with
the arm flexed at approximately 90° and with the forearm and the
hand resting on the knee, keeping the hand relaxed, as requested.
We used a skinfold caliper, which exerted a continuous pressure
of 10 g/mm² to pinch the adductor pollicis muscle at the apex of
an imaginary triangle formed by the extension of the thumb and
the index finger (5). The procedure was performed in both hands,
in triplicate, using the mean value obtained as the final value.
Cut-off points of 24.2 mm and 19.4 mm were adopted for men
and women, respectively (12).
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Table I. Study sample characterization

A manual hydraulic dynamometer, which expressed values in
kilograms, was used to assess HGS. Each individual was asked
to sit with their feet flat on the ground, with their arm close to
their chest and the elbow flexed at 90°, without being supported. Each measure was taken in triplicate, in both hands, considering the highest value as the result (13). The cut-off points
used were those proposed by the European Working Group on
Sarcopenia in Older People EWGSOP2 by sex (men: < 27 kg/f;
women: < 16 kg/f) (14).

Variables

73 (100.0)
Sex
Male

39 (53.4)

Female

34 (46.6)

Marital status
Married

47 (64.4)

Single

7 (9.6)

Widow(er)

14 (19.2)

Separated/divorced

Patient-Generated Subjective Global
Assessment (PG-SGA)

Total n (%)

5 (6.8)

Economic class*

This study used the PG-SGA version validated for Brazilian
Portuguese (3,4).
PG-SGA classifies individuals into: A (well nourished), B (suspicion of or moderate malnutrition), and C (severely malnourished).
In addition, this method generates a score that helps the multidisciplinary team to define nutritional interventions, making specific decisions regarding patient and family guidance, symptom
management, and adequate nutritional intervention: 0 to 1: no
need for intervention; 2 to 3: requires nutritional education with
the patient and family; 4 to 8: requires nutritional intervention;
and total score ≥ 9: requires critical nutritional intervention and
control of symptoms (3,4).

DATA ANALYSIS

A

-

B

9 (12.3)

C

52 (71.2)

D and E

12 (16.4)

Age group
Adult (< 60 years)

16 (21.9)

Elderly (≥ 60 years)

57 (79.1)

Working status

†

No

51 (69.9)

Yes

20 (27.4)

Chronic diseases
None

13 (17.8)

1 to 3

58 (79.5)

4 or more

Data were analyzed using the IBM SPSS Statistics software
(v.22, SPSS An IBM Company, Chicago, IL). A descriptive statistical
analysis was performed using mean and standard deviation for
continuous variables, and percentage for categorical variables.
Pearson’s correlation coefficient was used for the correlations of
interest, setting the significance level at 5 %.
®

ETHICAL ASPECTS
This research complied with the rules and guidelines of Good
Clinical Practice in accordance with Resolution 466/2012. The
study was also approved by the Research Ethics Committee under
CAAE 06426818.0.0000.5160.

2 (2.7)

Hospitalization
Clinical condition

34 (46.6)

Surgery

39 (53.4)

Body mass index (BMI)
Underweight

8 (11.0)

Normal weight

35 (47.9)

Overweight

30 (41.1)

PG-SGA score
0-1

6 (8.2)

2-3

8 (11.0)

4-8

27 (37.0)

≥9

32 (43.8)

PG-SGA category

RESULTS
The sample consisted of 73 patients with a mean age of
66.9 ± 9.6 years. Most patients were men (53.4 %), elderly
(≥ 60 years) (79.1 %), married (64.4 %), belonged to economic
class C (71.2 %), and were not working (69.9 %) (Table I).
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Well nourished (A)

24 (32.9)

Suspicion of or moderate malnutrition (B)

35 (47.9)

Severely malnourished (C)

14 (19.2)

PG-SGA: Patient-Generated Subjective Global Assessment; *Average
household income: A = R$ 25,554.33; B = R$ 5,641.64 to 11,279.14;
C = R$ 1,748.59 to 3,085.48; D and E= R$ 719.81; †2 missing values.
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Most patients were admitted to undergo surgical procedures
(53.4 %), and 79.5 % had one to three chronic diseases when
assessed.
Patients with an adequate BMI prevailed (47.9 %), whereas
according to PG-SGA most patients (67.1 %) had some degree
of malnutrition (B and C). Regarding the PG-SGA score, patients
were predominantly classified with a score lower than 9 (56.2 %).
Patients mostly had a reduced APMT in both hands, while most
patients had adequate HGS (Table II).
Table III outlines the mean and standard deviation of the continuous variables that were used to investigate the nutritional status
of patients, such as conventional anthropometry, APMT, and HGS.

APMT (R) was significantly correlated with the measures cAMA,
CC, APMT (L), FFP (R), and HGS (L). APMT (L) was significantly
correlated with the measures cAMA, AC, AMC, CC, PG-SGA score,
and right and left HGS. Both HGS (R) and HGS (L) were significantly
correlated with the measures CC, PG-SGA score, and APMT in
both hands (Table IV).

Table III. Mean and standard deviation
of the continuous variables investigated
for nutritional status by sex
Variables

Table II. Distribution of individuals
according to adductor pollicis muscle
thickness and handgrip strength
classification

Mean ± Standard deviation
Total

Women

Men

BMI (kg/m )

26.9 ± 6.0

28.7 ± 6.3

25.4 ± 5.3

cAMA (cm )

40.1 ± 13.2

40.3 ± 13.5

39.9 ± 13.2

AC (cm)

30.2 ± 4.1

31.3 ± 4.3

29.3 ± 3.8

TSF (mm)

18.5 ± 7.1

21.7 ± 6.4

15.7 ± 6.5

2

2

Variables

Right hand

Left hand

APMT

n (%)

n (%)

Adequate

6 (8.2)

8 (11.0)

Reduced

67 (91.8)

65 (89.0)

Adequate

38 (59.4)

36 (55.4)

HGS R (kg)

25.0 ± 10.5

24.4 ± 9.9

25.4 ± 11.0

Reduced

26 (40.6)

29 (44.6)

HGS L (kg)

24.2 ± 11.1

22.7 ± 9.6

25.4 ± 12.2

HGS

APMT: adductor pollicis muscle thickness; HGS: handgrip strength
(right hand: 9 missing values; left hand: 8 missing values).

AMC (cm)

24.4 ± 3.4

24.5 ± 3.4

24.4 ± 3.5

CC (cm)

34.7 ± 4.1

34.7 ± 4.8

34.8 ± 3.4

PG-SGA score

9.3 ± 6.9

8.7 ± 6.3

9.8 ± 7.5

APMT R (mm)

16.0 ± 4.9

15.4 ± 5.1

16.6 ± 4.7

APMT L (mm)

15.8 ± 6.0

15.5 ± 5.4

16.2 ± 6.5

APMT: adductor pollicis muscle thickness; R: right; L: left; HGS: handgrip
strength; BMI: body mass index; cAMA: corrected arm muscle area; AC: arm
circumference; TSF: tricipital skinfold; CC: calf circumference.

Table IV. Adductor pollicis muscle thickness and handgrip strength correlation
with anthropometric variables, dynamometry, and the Patient-Generated Subjective
Global Assessment Score
APMT R (mm)

APMT L (mm)

HGS R (kg)

HGS L (kg)

r (p)

r (p)

r (p)

r (p)

Age (years)

-0.025 (0.837)

0.064 (0.591)

-0.060 (0.636)

-0.116 (0.359)

BMI (kg/m )

-0.155 (0.196)

-0.182 (0.122)

-0.020 (0.873)

-0.068 (0.591)

cAMA (cm )

-0.319* (0.007)

-0.367* (0.001)

-0.118 (0.355)

-0.121 (0.336)

AC (cm)

-0.222 (0.063)

-0.233* (0.047)

-0.007 (0.955)

-0.074 (0.559)

TSF (mm)

-0.062 (0.608)

0.019 (0.872)

-0.014 (0.916)

-0.122 (0.333)

AMC (cm)

-0.228 (0.056)

-0.293* (0.012)

0.000 (1.000)

0.012 (0.924)

CC (cm)

0.375* (0.001)

0.275* (0.019)

0.276* (0.027)

0.251* (0.044)

PG-SGA score

-0.218 (0.068)

-0.255* (0.029)

-0.440* (< 0.001)

-0.408* (0.001)

Variables

2

2

APMT R (mm)
APMT L (mm)

0.844* (< 0.001)

HGS R (kg)

0.503* (< 0.001)

0.493* (< 0.001)

HGS L (kg)

0.457* (< 0.001)

0.406* (< 0.001)

0.893* (< 0.001)

r: Pearson’s correlation coefficient; p: p-value; *significant; APMT: adductor pollicis muscle thickness; R: right; L: left; HGS: handgrip strength; BMI: body mass index;
cAMA: corrected arm muscle area; AC: arm circumference; TSF: tricipital skinfold; CC: calf circumference.
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DISCUSSION
Correlations of adductor pollicis muscle thickness and handgrip
strength with CC and with the PG-SGA score were observed.
CC is the most commonly used measure to ascertain muscle depletion in the elderly, and has already been shown to predict performance and survival in this population when using the
31.0 cm cut-off point (15). Furthermore, CC can be used for
muscle mass diagnosis in institutions lacking other muscle mass
assessment methods (14).
An observational cross-sectional study conducted in 2015 with
patients in anintensive care unit (ICU) found that APMT (R) was
significantly correlated with BMI and CC. They reported that the
lower values of APMT may have resulted from the sample composition, which included mostly elderly people (16). Conversely, a
more recent epidemiological study conducted exclusively in elderly
patients with chronic kidney disease (CKD) reported a significant
correlation between APMT and conventional anthropometric measures such as CC, AC, TSF, and BMI (17). Including unconventional
anthropometric measures in nutritional assessments is important
considering their efficacy in detecting complications and risks of
muscle depletion (14).
The PG-SGA tool is known to be a specific and sensitive instrument and is considered the gold standard for nutritional assessment in hospitalized patients. Thus, the significant correlation
observed between PG-SGA and HGS and APMT highlight the latter
two as complementary assessments of nutritional status in the
hospital setting and for studies (3,18-20). Besides that, muscle
strength can also be used to determine sarcopenia in adults and
in the elderly (21). Our findings are supported by other studies.
In a recent study with cancer patients APMT was significantly
correlated with the PG-SGA score and with HGS in both hands
(22). In the same way, another study conducted with 150 patients
also showed significant associations between APMT, PG-SGA, and
other conventional anthropometric measures (6). It should be noted that the cut-off points used by the authors in both studies were
those proposed by Bragagnolo (23). Despite the fact that more
stringent cut-off points were used in our study, our results were
very similar. Schwanke et al., in a study to evaluate the association
between APMT and nutritional parameters in hospitalized elderly
patients in Brazil, reported that APMT was associated with all the
investigated nutritional parameters, including MNA, BMI, AC, CC,
and HGS (24).
Most participants in this study showed reduced APMT values and adequate HGS values. The sample of our study mainly
consisted of elderly people, most of whom were not working,
which may account for their loss of muscle mass. Physiologically, increased skeletal muscle mass losses are also inherent to
age itself (25). It is important to highlight that although previous
studies have reported that APMT could be used as a proxy of
low lean mass in a clinical scenario, for epidemiological studies
this measure cannot be used as single predictor of lean mass in
health subjects (12).
Although HGS is also affected by the decrease in muscle mass,
peripheral muscle strength is more related to the worsening of
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overall and cognitive function of the patient. Furthermore, in the
elderly, this measure decreases with impairment of their daily
living activities, functional dependence, risk of falls, and changes
in gait (26,27). The prevalence of patients undergoing elective
surgery in our sample, who possibly continued to perform their
activities prior to hospitalization, may also explain the adequate
HGS.
This study also underscores the use of objective and subjective
parameters in clinical practice. Despite the fact that most patients
were classified as ‘adequate’ or ‘overweight’ by their BMI, most
were considered malnourished when assessed by APMT and
PG-SGA. This finding shows that BMI should not be prioritized
as an indicator of nutritional status in hospitalized individuals,
especially when used alone. Factors which affect the functional
decline of an individual, especially age-related changes such as
those observed in the elderly population, and changes in muscle
systems and strength, should be carefully monitored to establish
preventive, recovery-related, and other interventions that may
delay or prevent the functional decline of patients to improve their
prognosis (28). A recent systematic review raised the question
about the reliability of APMT measurement and that future studies should established cut-off values that are hand-, age-, sex-,
and ethnic-specific before APMT can be used as a component of
nutritional screening (29).
Our study is limited by its sample size and sample profile (mainly elective surgery). In addition, the cross-sectional design limits
the evaluation of collected variables, especially of causal relationships. Despite including the number of chronic diseases, we did
not use a validated comorbidity scale with prognostic value. We
recommend that future research should use a expanded sample
of hospitalized patients in order to provide more robust results.
Furthermore, future research should investigate specific cut-off
points for hospitalized patients with multiple morbidities.
CONCLUSION
APMT and HGS correlated with CC and PG-SGA in hospitalized patients. These measures should be implemented in clinical
practice for the nutritional assessment of hospitalized patients to
establish a reliable nutritional diagnosis and adequate nutritional
therapy. They may boost the performance of the entire multidisciplinary team to outline strategies and interventions, including
prevention and patient rehabilitation.
REFERENCES
1. Toledo DO, Piovacari SMF, Horie LM, Matos LBNM, Castro MG, Ceniccolas
GD, et al. Campanha “Diga não à desnutrição”: 11 passos importantes para
combater a desnutrição hospitalar. Braspen J 2018;1:86-100. Available from:
http://arquivos.braspen.org/journal/jan-fev-mar-2018/15-Campanha-diganao-aadesnutricao.pdf
2. Waitzberg DL, Aguilar-Nascimento JE, Dias MCG, Pinho N, Moura R, Correia
MITD, et al. Hospital and homecare malnutrition and nutritional therapy in
Brazil. Strategies for alleviating it: a position paper. Nutr Hosp 2017;4:96975. DOI: 10.20960/nh.1098

524

3. Gonzalez MC, Borges LR, Silveira DH, Assunção MCF, Orlandi SP. Validação
da versão em português da avaliação subjetiva global produzida pelo paciente. Rev Bras Nutr Clin 2010;2:102-8.
4. Jager-Wittenaar H, Ottery FD. Assessing nutritional status in cancer: Role
of the Patient-Generated Subjective Global Assessment. Curr Opin Clin Nutr
Metab Care 2017;5:322-9. DOI: 10.1097/MCO.0000000000000389
5. Lameu EB, Andrade FN, Luiz RR. Musculatura Adutora do Polegar:
um novo índice prognóstico em cirurgia cardíaca valvar. Revista da
SOCERJ 2005;18:384-1.
6. Valente KP, Silva NMFS, Faiolo AB, Barreto MA, Moraes RAG, Guandalini VR.
Thickness of the adductor pollicis muscle in nutritional assessment of surgical
patients. Einstein 2016;14:18-24. DOI: 10.1590/S1679-45082016AO3596
7. Schlüssel MM, Anjos LA, Kac G. A dinamometria manual e seu uso na
avaliação nutricional. Rev Nutr 2008;21:223-35. DOI: 10.1590/S141552732008000200009
8. ABEP. Critérios de Classificação Econômica Brasil. In: Alterações na aplicação
do Critério Brasil. Abep; 2018.
9. Lohman TG, Roche AFA, Martorell R. Anthropometric standardization reference manual. Human Kinetics Books; 1988.
10. WHO. Physical status: the use and interpretation of anthropometry. Report of
a WHO Expert Committee. World Health Organization technical report series;
1995.
11. Lipschitz DA. Screening for nutritional status in the elderly. Prim
care 1994;21(1):55-67.
12. Bielemann RM, Horta BL, Orlandi SP, Barbosa-Silva TG, Gonzalez
MC, Assunção MC, et al. Is adductor pollicis muscle thickness a good predictor of lean mass in adults? Clin Nutr 2016;35:1073-7. DOI: 10.1016/j.
clnu.2015.07.022
13. Dodds RM, Syddall HE, Cooper R, Benzeval M, Deary IJ, Dennison EM, et
al. Grip strength across the life course: Normative data from twelve British
studies. PLoS ONE 2014;9. DOI: 10.1371/journal.pone.0113637
14. Cruz-Jentoft AJ, Bahat G, Bauer J, Boirie Y, Bruyère O, Cederholm T, et al.
Sarcopenia: revised European consensus on definition and diagnosis. Age
Ageing 2019;48:16-31. DOI: 10.1093/ageing/afy169
15. Landi F, Onder G, Russo A, Liperoti R, Tosato M, Martone AM, et al. Calf circumference, frailty and physical performance among older adults living in the
community. Clin Nutr 2014;33:539-44. DOI: 10.1016/j.clnu.2013.07.013
16. Karst FP, Vieira RM, Barbiero S. Relação da espessura do músculo adutor
do polegar e avaliação subjetiva global em unidade de terapia intensiva
cardiológica. Rev Bras Ter Intensiva 2015;27:369-75. DOI: 10.5935/0103507X.20150062
17. Pereira PM, Soares IT, Bastos MG, Cândido APC. Espessura adutor do polegar
para avaliação nutricional de portadores de doença renal crônica em trat-

T. Y. Costa et al.

18.
19.
20.

21.

22.

23.

24.
25.

26.
27.

28.
29.

amento conservador. Braz J Nephrol 2019;41:65-73. DOI: 10.1590/21758239-jbn-2018-0122
Crestani N, Bieger P, Kik RME, Dias RL, ALscher S, Lienert RSC. Perfil nutricional de pacientes adultos e idosos admitidos em um hospital universitário.
Revista Ciência & Saúde 2011;4(2):45-9.
Beaudart C, McCloskey E, Bruyere O, Cesari M, Rolland Y, Rizzoli R, et al.
Sarcopenia in daily practice: assessment and management. BMC Geriatr
2016;16:170. DOI: 10.1186/s12877-016-0349-4
Nascimento MF, Benassi R, Caboclo FD, Salvador ACS, Gonçalves
LCO. Valores de referência de força de preensão manual em ambos os
gêneros e diferentes grupos etários. Um estudo de revisão. Rev Dig Buenos
Aires 2010;151.
Björkman M, Jyväkorpi SK, Strandberg TE, Pitkälä KH, Tilvis RS. Sarcopenia
indicators as predictors of functional decline and need for care among older
people. J Nutr Health Aging 2019;23(10):916-22. DOI: 10.1007/s12603019-1280-0
Valente KP, Almeida BL, Lazzarini TR, Souza VF, Ribeiro TSC, Moraes RAG, et
al. Association of Adductor Pollicis Muscle Thickness and Handgrip Strength
with nutritional status in cancer patients. Plos One 2019;14(8):e0220334.
DOI: 10.1371/journal.pone.0220334
Bragagnolo R, Caporossi FS, Dock-Nascimento DB, Aguilar-Nascimento JE.
Espessura do músculo adutor do polegar: um método rápido e confiável na
avaliação nutricional de pacientes cirúrgicos. Rev Col Bras Cir 2009;36:3716. DOI: 10.1590/S0100-69912009000500003
Schwanke CHA, Dorneles TDC, El Kik RM. 2018. Association between adductor pollicis muscle thickness and nutritional parameters in hospitalized elderly
patients. Nutr Hosp 2018;35(5):1059-65. DOI: 10.20960/nh.1739
Janssen I, Heymsfield SB, Ross R. Low relative skeletal Muscle Mass (Sarcopenia) in Older Persons Is associated with Functional Impairment and
Physical Disability. J Am Geriatr Soc 2002;50:889-96. DOI: 10.1046/j.15325415.2002.50216.x
Lim JY. Therapeutic potential of eccentric exercises for age-related muscle
atrophy. Integr Med Res 2016;5:176-81. DOI: 10.1016/j.imr.2016.06.003
Martinez BP, Ramos IR, Oliveira QC, Santos RA, Marques MD, Júnior LAF, et al.
Existe associação entre massa e força muscular esquelética em idosos hospitalizados? Rev Bras Geriatr Gerontol 2016;19:257-64. DOI: 10.1590/180998232016019.140228
Singh DKA, Pilai SGK, Tan ST, Tai CC, Shahar S. Association between physiological falls risk and physical performance tests among community-dwelling
older adults. Clin Interv Aging 2015;10:1319-26. DOI: 10.2147/CIA.S79398
Lew CCH, Ong F, Miller M. Validity of the adductor pollicis muscle as a component of nutritional screening in the hospital setting: A systematic review.
Clinical Nutrition ESPEN 2016;16:1-7. DOI: 10.1016/j.clnesp.2016.08.005

[Nutr Hosp 2021;38(3):519-524]

