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ARTICLE INFO  ABSTRACT 
 

Adductor pollicis muscle thickness (APMT) has been used as a marker of muscle mass, which is influenced 
by the physiological changes of aging, and it is interesting to investigate its relationship with functional 
capacity in older people. The objective was to analyze the relationship APMT and functional capacity. Men 
and women ≥ 60 years of age were recruited from a geriatric clinic. Data were collected on sociodemographic 
characteristics, anthropometric measures and APMT, dependence on activities of daily living. A p-value <0.05 
was considered indicative of a statistically significant association. One hundred thirty-nine older people 
participated. Mean APMT was 12.96 ± 3.20 mm for the dominant hand and 12.09 ± 3.11 mm for the non-
dominant hand and was larger in men. Most (58.3%) of the participants were independent regarding the 
performance of activities of daily living. Lower functional capacity score was found in individuals with 
APMT below the cutoff point (p = 0.019). The findings lend strength to the use of APMT as a complementary 
measure for nutritional assessments and the importance of preserving muscle mass and preventing 
malnutrition in older people. 
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INTRODUCTION 
 
The human aging process is dynamic, progressive, closely linked to 
biological, psychological and social factors and manifests in a 
peculiar, individual way (de Araújo et al., 2019). The transformations 
inherent to the aging process contribute to a decline in functional 
capacity, which is the capacity to plan and execute the activities of 
daily living necessary for an independent life and self-care (Poubel et 
al., 2017). The apex of functional capacity is reached at the onset of 
adulthood, when muscle strength and cardiorespiratory functions are 
optimal. Subsequent decline is evitable and the rate of decline is 
influenced by age as well as modifiable factors, such as lifestyle, and 
external variables (Degens, 2007). Changes due to aging occur in all 
systems and organs and exert a significant effect on nutritional status 
(Santos et al., 2010). 

 
 
Progressive metabolic changes in body composition are among the 
most important, such as the accumulation of fat, especially in the 
abdominal region, and the loss of lean mass (Al-Sofiani et al., 2019). 
Such conditions can lead to greater susceptibility to illness and the 
need for adjustments in nutrient intake in older people (Moreira & 
Villas Boas, 2011). Nutritional status plays an important role in the 
health and quality of life. Specifically in this age group, malnutrition 
is strongly associated with the increase in functional disability and 
number of hospitalizations, a reduction in quality of life, greater 
susceptibility to infections and, consequently, an increase in mortality 
(De Sousa et al., 2014). The notable age-related loss of muscle mass 
contributes to other changes, such as reductions in bone density, 
insulin sensitivity, aerobic capacity, basal metabolic rate, muscle 
strength and levels of daily physical activities (Mantovani et al., 
2018). Thus, nutritional changes characteristic of the aging process 
are closely linked to functional capacity. Different tools with different 
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degrees of precision – from anthropometrics to magnetic resonance – 
are used to measure body composition to evaluate muscle and/or fat 
mass. Lameu et al. (2004a) suggest the measurement of adductor 
pollicis muscle thickness (APMT), which is a simple, noninvasive, 
low-cost procedure. Due to its anatomic configuration, this is the only 
measure that can be determined directly without the need for 
equations or adjustments for the estimate of its real value, which 
distinguishes APMT from other anthropometric measures for the 
evaluation of muscle mass. This measure also is only minimally 
affected by subcutaneous fat (Pereira et al., 2018). The loss of 
tonicity of the adductor pollicis muscle as a result of the reduction in 
labor activities, muscle atrophy, underlying disease or a critical health 
state directly affects its thickness (de Melo & Silva, 2014). Therefore, 
the APMT has been used as a promising marker of muscle mass and 
can assist in the early diagnosis of malnutrition (Valente et al., 2016). 
Low APMT values have been associated with an increase in hospital 
stay and infectious complications, which demonstrates its association 
with malnutrition (El Kik et al., 2017). Despite the relevance of the 
studies cited above, investigations involving a sample composed 
specifically of older people are scarce. As APMT is a simple measure 
with a proven relationship to muscle mass and reliable for the 
diagnosis of malnutrition, the primary aim of the present study was to 
analyze the relationship between APMT and functional capacity in 
older people recruited from an outpatient clinic. The secondary aim 
was to assess the nutritional status of the sample using other 
nutritional indicators and determine the relationship with functional 
capacity. 
 

MATERIAL AND METHODS 
 
Study and sample: A cross-sectional study with a quantitative 
approach was conducted at the geriatric clinic of a public hospital in 
northeast Brazil. Data collection took place between January and June 
2021. The sample was composed of male and female individuals 60 
years of age or older. Individuals with physical or cognitive 
incapacity to answer the questionnaire and without an accompanier to 
answer for them were excluded. Those with impairment of the upper 
or lower limbs that impeded the measurements were also excluded. 
Considering a population of 229 outpatients registered at the clinic, an 
expected 37% rate of dependence regarding the performance of basic 
activities of daily living (BADLs) (Minosso et al., 2010), a 5% 
acceptable error rate and 95% confidence level, a minimum of 140 
individuals was needed for a representative sample.  
 
Data collection: Data collection was performed using a questionnaire 
completed by the patient or accompanier (if the patient did not have 
adequate physical or cognitive capacity). The data of interest were 
sociodemographic characteristics (sex, age, self-declared race/skin 
color, family income, schooling, marital status and occupation), 
nutritional status, APMT and functional capacity.  
 

Measures of nutritional status : The measures of nutritional status 
were calf circumference (CC), arm circumference (AC), tricipital 
skinfold (TSF) and corrected arm muscle area (AMAc). CC was 
measured at the broadest part of the muscle using a flexible, non-
extensible metric tape, with the leg flexed at a 90° angle; reference 
values for adequate nutrition were ≥ 33 cm for women and ≥ 34 cm 
for men (Pagotto et al., 2018). AC was measured with the participant 
in the standing position and the elbow of the non-dominant upper 
limb flexed at 90°. The midpoint between the acromion and olecranon 
was marked. The arm was then extended parallel to the body with the 
palm turned toward the thigh. The measurement was made in 
centimeters on a horizontal plan of the marked point without extreme 
compression (Harrison et al., 1988). On the same point where AC 
was measured, TSF was measured in millimeters with the aid of 
analog calipers (brand: Cescorf®), considering the mean of three 
measurements (Harrison et al., 1988). This value was then used for 
the determination of AMAc in cm2 using the formulas proposed by 
Heymsfield et al. (1982): 
 

Men [AC (cm) – π × TSF (mm) ÷ 10]2 ÷ 4π - 10 
Women [AC (cm) – π × TSF (mm) ÷ 10]2 ÷ 4π – 6.5 

AC and AMAc values were compared with standard values published 
in the US National Health and Nutrition Examination Survey 
(NHANES III, 1988 – 1994) (Kuczmarski et al., 2000) displayed in 
percentile tables and classified according to Blackburn and Thornton 
(1979). 
 
Adductor pollicis muscle thickness: For the determination of APMT, 
the participant remained in the sitting position with the upper arm 
flexed at approximately 90° to the forearm and the hand relaxed and 
supported on the knee. Analog calipers were used to pinch the 
adductor muscle at the vertex of an imaginary triangle formed by the 
extension of the thumb and index finger, as described by Lameu et al. 
(2004a). APMT was measured on both the dominant and non-
dominant hand three times and the mean of each hand was considered 
in the analysis. The cutoff points for low APMT were those suggested 
by AnjosVaez et al. (2021): < 17.63 mm for women and < 18.51 mm 
for men. 
 
Functional capacity: Functional capacity was evaluated using the 
Barthel Index, which has been validated for use in Brazil. This index 
is used to determine the degree of dependence (any need for physical 
or verbal assistance) on the performance of ten BADLs: bathing, 
dressing, personal hygiene, using a toilet, moving from wheelchair to 
bed and vice versa, bladder control, bowel control, feeding, walking, 
and going up and down stairs (Mahoney &Barthel, 1965; Minosso et 
al., 2010). The accompanier could answer the questionnaire if the 
participant was unable to do so. The score ranges from 0 to 100 points 
and is used for the classification of dependence: < 20 points = 
complete dependence; 20 to 35 points = severe dependence; 40 to 55 
points = moderate dependence; 60 to 95 points = mild dependence; > 
95 = independence (Mahoney &Barthel, 1965). 
 
Statistical analysis:  Normality of continuous variables was analyzed 
using the Kolmogorov-Smirnov test. Variables with normal 
distribution were expressed as mean and standard deviation and those 
with non-normal distribution were expressed as median and 
interquartile range. For the description of proportions, binomial 
distribution was approximated to normal distribution using the 95% 
confidence interval. Comparisons between two means were 
performed using the Student’s t-test when the criteria of 
homoscedasticity and normal distribution were met. The Mann-
Whitney U test and Kruskal-Wallis test were used for the comparison 
of two and three medians, respectively, when the criteria of 
homoscedasticity and/or normal distribution were not met.  
 
Ethical aspects: This research was approved by the Researchs Ethics 
Committee and data collection was only initiated after the signing of 
the statement of informed consent by the participant or legal guardian. 
 

RESULTS 
 
The sociodemographic characteristics of the participants are displayed 
in Table 1. The sample was composed of 139 individuals with a mean 
age of 74.3 ± 8 years and a predominance (77%). Due to the 
pandemic caused by the new coronavirus SARS-CoV-2 (COVID-19), 
the scheduling of further patients was suspended and many 
individuals did not appear for the evaluation. Among the participants, 
58.7% hadself-declared brown skin color, 43.9% were married, 59% 
reported having between five and eight years of schooling, 40% had a 
family income of less than the monthly minimum wage and 74.2% 
were retired or received pension benefits. Mean APMT was 12.96 ± 
3.20 mm for the dominant hand and 12.09 ± 3.11 mm for the non-
dominant hand. These values were significantly higher for men: 14.60 
± 3.85 for the dominant hand (p = 0.001) and 13.23 ± 3.89 mm for the 
non-dominant hand (p = 0.018) (Table 2). 
 
The Barthel Index score for the evaluation of functional capacity was 
higher than 95 points among 58.3% of the participants, corresponding 
to independence on the performance of BADLs. A total of 35.3% of 
the participants had mild dependence, with impairment on at least one 
of the activities evaluated (Table 3).  
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Table 1. Sociodemographic characteristics of participants (n=139) 
 

Sociodemographic characteristics n % CI95% 
Sex    
Female 107 77.0 70.0 – 84.0 
Male 32 23.0 16.0 – 30.0 
Self-declared race    
White 35 25.4 18.1 – 32.6 
Black 13 9.4 4.6 – 14.3 
Yellow 6 4.3 1.0 – 7.8 
Brown 81 58.7 50.5 – 66.9 
Indigenous 3 2.2 0.0 – 4.6 
Marital status    
Married 61 43.9 35.6 – 52.1 
Single 28 20.1 13.5 – 26.8 
Widowed 41 29.5 21.9 – 37.1 
Divorced/separated 9 6.5 2.4 – 10.6 
Schooling (years of study)    
<5  23 16.5 10.4 – 22.7 
5-8  82 59.0 50.8 – 67.2 
9  10 7.2 2.9 – 11.5 
10-11  2 1.4 0.0 – 3.4 
12 years of study 19 13.7 8.0 – 19.4 
>12  3 2.2 0.0 – 4.6 
Employment status    
Homemaker 27 19.4 12.2 – 26.0 
Employed 7 5.0 1.4 – 8.7 
Unemployed 2 1.4 0.0 – 3.4 
Retired/pension recipient  103 74.2 66.8 – 81.4 
Family income    
< monthly minimum wage 56 40.3 32.1 – 48.4 
1-2 xmonthly minimum wage 50 36.0 28.0 – 44.0 
2-3 xmonthly minimum wage 23 16.5 10.4 – 22.7 
>3 xmonthly minimum wage 6 4.3 0.9 – 7.7 
Not reported 4 2.9 0.1 – 5.7 

Note: CI95%= 95% confidence interval 
 

Table 2. Adductor pollicis muscle thickness of dominant and non-
dominant hand 

 
  Sex p* 
 Sample 

(n=139) 
Mean ± SD 
(mm) 

Women 
(n=107)  
Mean ± SD 
(mm) 

Men 
(n=32) 
Mean ± SD 
(mm) 

 

APMT- 
dominant 

12.96 ± 3.20 12.46 ± 
2.81 

14.60 ± 
3.85 

0.001 

APMT - non-
dominant 

12.09 ± 3.11 11.75 ± 
2.77 

13.23 ± 
3.89 

0.018 

Note: SD = standard deviation; APMT = adductor pollicis muscle thickness; 
*Student’s t-test 
 

Table 3. Classification of dependence on basic activities of daily 
living according to Barthel Index 

 
Classification n % CI95% 
Complete dependence (<20 points) 2 1.4 0.0 – 3.4 
Severe dependence (20-35 points) 4 2.8 0.1 – 5.7 
Moderate dependence (40-55 points) 3 2.2 0.0 – 5.6 
Mild dependence (60-95 points) 49 35.3 27.3 – 43.2 
Independence (>95 points) 81 58.3 50.1 – 66.5 

     Note: CI95%= 95% confidence interval 
 
The classification of nutritional status according to each 
anthropometric measure is displayed in Table 4. A predominance of 
adequate nutritional status was found for all measures (CC = 62.6%; 
AC = 47.5%; AMAc = 78.4%), except APMT for both hands, which 
was classified as low based on the established cutoff point. In the 
analysis of the association between the Barthel Index score and 
nutritional status, individuals classified as malnourished by the CC (p 
= 0.024) and those with low APMT on the dominant hand (p = 0.019) 
had lower scores on the performance of BADLs compared to those 
with adequate CC and normal APMT. No association was found 
between the median score for BADLs and nutritional status using the 
other nutritional indicators (Table 5).  
 

Table 4. Classification of nutritional status according to different 
anthropometric measures 

 
Anthropometric measures  n % CI95% 
Calf circumferencea    
Malnutrition 52 37.4 29.4 – 45.4 
Adequate 87 62.6 54.5 – 70.6 
Arm circumferenceb    
Severe malnutrition 4 2.8 0.1 – 5.7 
Moderate malnutrition 10 7.2 2.9 – 11.5 
Mild malnutrition 30 21.6 14.7 – 28.4 
Adequate 66 47.5 29.2 – 55.8 
Overweight 14 10.1 5.1 – 15.1 
Obesity 15 10.8 5.6 – 15.9 
Corrected arm muscle areac    
Severe malnutrition 14 10.1 5.1 – 15.1 
Mild/moderate malnutrition 16 11.5 6.2 – 16.8 
Adequate 109 78.4 71.6 – 85.3 
APMT – dominant hand    
Lowd 131 94.2 90.4 – 98.1 
Normal 8 5.8 1.9 – 9.6 
APMT - non-dominant hand    
Lowd 134 96.4 93.3 – 99.5 
Normal 5 3.6 0.5 – 6.7 

Note: CI95%= 95% confidence interval; aMalnutrition (<33 cm for women and 
<34 cm for men) andadequate (≥33 cm for women and ≥34 cm for men); 
bSevere malnutrition (%adequacy: <70%),moderate malnutrition (%adequacy: 
70-80%),mild malnutrition (%adequacy: 81-90%),adequate (%adequacy: 91-
110%),overweight (%adequacy: 111-120%),obesity (%adequacy> 120%); 
cSevere malnutrition (<5th percentile),mild/moderate malnutrition (between 
5th and 15th percentile) and adequate (>15th percentile);dAPMT= adductor 
pollicis muscle thickness (<17.63mm for women and <18.51mm for men). 
 

Table 5. Associations between Barthel Index score and 
classification of nutritional status using different anthropometric 

measures 
 

Nutritional indicators Barthel Index p* 

n Median (IQR) 
Calf circumferencea    
Malnutrition 52 97.5 (86.2 – 100.0) 0.024 
Adequate 87 100.0 (95.0 – 100.0)  
Corrected arm muscle areab    
Malnutrition 30 97.5 (88.8 – 100.0) 0.155 
Adequate 109 100.0 (95.0 – 100.0)  
APMT – dominant hand    
Normal 8 100.0 (100.0 – 100.0) 0.019 
Low 131 100.0 (90.0 – 100.0)  
APMT – non-dominant hand    
Normal 5 100.0 (100.0 – 100.0) 0.066 
Lowc 134 100.0 (93.8 – 100.0)  
Arm circumferenced    
Malnutrition 44 100.0 (90.0 – 100.0) 0.886** 
Adequate 66 100.0 (95.0 – 100.0)  
Excess weight 29 100.0 (95.0 – 100.0)  

Note: IQR = interquartile range; aMalnutrition (<33 cm for women and <34 
cm for men) andadequate (≥33 cm for women and ≥34 cm for men); bSevere 
malnutrition(<5th percentile),mild/moderate malnutrition (between 5th and 
15th percentile) and adequate (>15th percentile);cAPMT= adductor pollicis 
muscle thickness (<17.63mm for women and <18.51mm for men); dSevere 
malnutrition (%adequacy: <70%),moderate malnutrition (%adequacy: 70-
80%),mild malnutrition (%adequacy: 81-90%),adequate (%adequacy: 91-
110%),overweight (%adequacy: 111-120%),obesity (%adequacy> 120%); 
degrees of malnutrition were grouped; overweightand obesity were grouped. * 
Mann-Whitney U test; **Kruskal-Wallis test. 
 

DISCUSSION 
 
Studies evaluating adductor pollicis muscle thickness (APMT) in a 
sample composed exclusively of older people in outpatient care are 
scarce. Studying healthy individuals, Lameu et al. (2004) found that 
the mean APMT among those > 65 was 10.9 ± 2.6 mm (11.73 ± 2.95 
mm for men and 10.24 ± 2.16 mm for women). Gonzalez et al. (2010) 
found higher means for healthy older people (≥ 60 years of age): 23.9 
± 4.44 for men and 18.7 ± 3.30 for women. Despite the differences, 
both studies found higher means among individuals in the adult 

61808                                  International Journal of Development Research, Vol. 13, Issue, 02, pp. 61806-61812, February, 2023 
 



phase, demonstrating a tendency toward a reduction in APMT with 
the advance in age. A similar result was reported by El Kik et al. 
(2017), who found an inverse, albeit weak, correlation between age 
and APMT in hospitalized older people, with higher APMT values in 
the younger group (60 to 79 years of age). The authors attributed the 
finding to the reduction in lean mass that occurs during the aging 
process and malnutrition, which is common among hospitalized 
patients. Skeletal muscle composition is influenced by testosterone 
levels. Thus, men often have greater muscle density compared to 
women, which explains the higher APMT values in the male sex 
(Pereira et al., 2018), as found in studies involving populations of 
adults and individuals in different clinical situations (Bielemann et 
al., 2016; Freitas et al., 2010). Regarding the divergences in the 
values found in the present investigation and the studies cited above, 
other variables may exert an influence on APMT, such as bone 
complexion, the execution of manual labor, race/ethnicity, nutritional 
status and health of the individuals evaluated as well as 
methodological inadequacies and differences among the instruments 
used for the measurement (Bielemann et al., 2016; Bragagnolo et al., 
2009; Cyrino et al., 2003; Gonzalez et al., 2010; Lameu, Gerude, 
Corrêa, et al., 2004). In the assessment of functional capacity, more 
than half of the sample (58.3%) was classified as independent for the 
performance of BADLs. Similar results have been reported in 
previous studies. For instance, Velasco-Hernández et al. (2019) and 
Ghimire et al. (2021) found rates of independence of 59.4% and 
91.6%, respectively, in their samples. Previous studies also used the 
Barthel Index for the evaluation of functional capacity and reported 
greater independence on activities of daily living (Araya et al., 2018; 
Predebon et al., 2021). The greater frequency of independent older 
people found in these studies may be explained by the fact that the 
participants were in follow-up on a secondary level of care, with a 
degree of complexity that did not yet exert an important impact on the 
execution of tasks. However, a substantial portion of the sample was 
classified as having mild dependence (35.3%), corresponding to 
impairment on at least on BADL. Evaluating functional capacity of 
older people in a geriatric outpatient clinic of a university hospital in 
the same region of the country at that of the present investigation, 
Ferreira et al. (2019) found that 53.3% had mild dependence and 28% 
were classified as independent. On the global scale, more than 45% of 
individuals 60 years of age or older have difficulty performing 
activities of daily living and this condition has a negative impact on 
health, quality of life, self-care and self-esteem, with a reduction in 
the desire to live and an increased risk of falls, violence and 
institutionalization (Ferreira et al., 2019). Thus, the determination of 
health status in the older population should not only consider the 
absence of disease, but also a satisfactory degree of functional 
independence. Thus, adequate functioning is one of the most 
important components of healthy aging (Pinto Junior et al., 2016).  
 
Changes in nutritional status are common among older people and 
several external factors can exert an influence on this aspect, such as 
schooling, comorbidities, inadequate food intake and drug treatments 
(Sagarra-Romero et al., 2017). Anthropometric indicators are easy to 
use and recommended for application on a large scale in clinical 
practice for the diagnosis of nutritional status and tracking changes 
over time (Pinheiro et al., 2020). Such measures are essential in 
geriatric evaluations for detecting syndromes, such as frailty and 
sarcopenia (Cheung et al., 2018). The classification of nutritional 
status varies depending on the method employed. The Mini 
Nutritional Assessment and body mass index (BMI) are frequently 
employed in studies involving older people and are validated tools for 
the identification of the risk of malnutrition and the classification of 
nutritional status (Alhamadan et al., 2019). In this population, 
however, significant rates of malnutrition may be found with BMI 
values considered indicative of overweight or obesity (Bahat et al., 
2012). CC, AC and AMAc were chosen for the present study, as these 
anthropometric measures have a good relationship with muscle mass, 
enable the early detection of malnutrition and sarcopenia and are 
significantly correlated with APMT (Lameu et al., 2004; Pagotto et 
al., 2018; Pereira et al., 2018; Tey et al., 2021). Moreover, these 
measures can be performed on individuals who are unable to walk, 
which is a limiting factor for the measurement of body weight. CC is 

a good indicator of muscle mass because the lower limbs contain 
more than half of the muscle mass of the body and are indirectly 
impacted by malnutrition or inactivity, whereas AC better reflects 
subcutaneous fat and later changes in muscle mass (Bahat et al., 
2012). However, few studies have used these same anthropometric 
measures with older people in outpatient care, which hinders 
comparisons to the present results. Evaluating the nutritional status of 
Colombian older people, Otero and Estrada (2017) found no 
significant changes in CC or AC that would indicate malnutrition. 
Analyzing a sample of patients admitted for elective surgery, 79.1% 
of whom were older people, Costa et al. (2021) found that 
approximately 90% of the patients had low APMT in both hands, 
although the BMI indicated that 47.9% of the sample had adequate 
weight and 41.1% were overweight. The authors also found a 
significant correlation between APMT and CC, demonstrating the 
usefulness of these two measures in clinical practice. Regarding the 
frequency of individuals with APMT below the cutoff point, 
considerable variability is found in this percentage depending on the 
type of classification used due mainly to the population studied. As 
mentioned above, Lameu et al. (2004) studied healthy adults and 
older people and furnished the first estimates for APMT, suggesting a 
mean of 12.5 mm for men and 10.5 mm for women, whereas 
Gonzalez et al. (2010) found a mean of 26.1 mm for men and 19.8 
mm for women in a sample with similar characteristics. In adult 
candidates for major surgery of the gastrointestinal tract, the best 
APMT cutoff point for malnutrition was 13.4 mm for the dominant 
hand and 13.1 mm for the non-dominant hand (Bragagnolo et al., 
2009). In hospitalized cancer patients, Weschenfelder and 
Salgueiro(2020) found 13.2 mm and 13.3 mm for APMT of the 
dominant and non-dominant hand, respectively, whereas Aguiar et al. 
(2018) suggest 12.8 mm. Evaluating the association between APMT 
and nutritional status in older people undergoing conservative 
treatment for chronic kidney disease, Pereira et al. (2019) proposed 
cutoff points of 15.3 mm for women and 20.33 mm for men as 
indicative of the depletion of muscle mass. However, the authors 
reported that the prevalence of excess weight was high in the sample, 
which may have led to an overestimation of these values. 
 
The cutoff points proposed by AnjosVaez et al. (2021) were used in 
the present investigation (17.63 mm for women and 18.51 mm for 
men), as these values were from a recent study conducted with a 
sample composed exclusively of Brazilian community-dwelling older 
adults, which as closer to the profile of our sample. Despite this, the 
mean APMT values found were much lower that the established 
cutoff points, as demonstrated by the high prevalence of participants 
classified as having low APMT (> 90%). This underscores the need 
for further studies that analyze cutoff points for APMT associated 
with malnutrition in a sample composed exclusively of non-
hospitalized older people while respecting regional differences and 
faithfully reflecting contextual aspects. The divergences in the 
findings also underscore the importance of performing nutritional 
assessments of older people using a combination of anthropometric 
measures to enable the detection of nutritional risk and malnutrition 
as well as other conditions, such as sarcopenia. Significant 
associations were found between the AVBD score and the 
anthropometric measures CC and APMTD. A negative correlation is 
reported between nutritional status and functional disability (Kanwal 
et al., 2018). Tsai and Chang (2017) found that higher CC values 
were associated with a better functional performance and reflected 
functional capacity more precisely than BMI or AC. Sun et al. (2017) 
found a significant inverse association between CC and functional 
disability in a sample of Americans between 60 and 84 years of age, 
suggesting its use as a tool for assessing the risk of disability in this 
population. A longitudinal study involving Brazilian older people 
found the loss of muscle mass determined based on CC and functional 
decline during the follow-up period, but the association between the 
variables was non-significant (Moreira et al., 2016). In contrast, Yang 
et al. (2021) found that the likelihood of disability regarding BADLs 
in a Chinese cohort diminished by 10% for each 1-cm increase in CC. 
The findings confirm the fact that muscle mass is predictive of the 
decline in BADLs (Wang et al., 2020) and lend strength to the use of 
CC as a marker of muscle mass in older people. The maintenance of 
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muscle mass (reflected in larger CC values) is important to the 
prevention of disability regarding activities of daily living. Likewise, 
APMT has been reported to be a good predictor of lean mass 
(Bielemann et al., 2016; Cobero et al., 2012) and has been associated 
with different clinical conditions (Caporossi et al., 2012; El Kik et al., 
2018). However, no previous studies have evaluated its relationship 
with functional capacity in older people. 
 
Individuals with lower muscle markers are more likely to be 
dependent regarding activities of daily living, as more difficult tasks 
require greater muscle strength. The reduction in muscle mass is 
explained by different factors, such as the reduction in the innervation 
of alpha motor neurons, lower protein intake and lower physical 
activity level (Wang et al., 2020). APMT is not influenced only by 
the quantity of skeletal muscle mass, but also other factors, such as 
muscle complexion, with a progressive increase in individuals with a 
small, medium and large body structure (Lameu et al., 2004). One’s 
occupation has also been associated with APMT and can exert a 
positive influence on this measure, whereas muscle atrophy reflects 
the loss of labor activities (Gonzalez et al., 2010). The presence of 
malnutrition and a base disease can cause a reduction in the 
performance of daily activities and possible catabolism, resulting in 
the progressive reduction in APMT (Caporossi et al., 2012). The 
present findings showed that APMT in the dominant hand below the 
cutoff point was related to a lower median score on BADLs. As the 
dominant hand is used more in the execution of daily activities, 
changes in the muscle compartment of this region can exert an 
influence on performance and dependence regarding these activities 
in a significant, accentuated manner. Moreover, the reduction in labor 
tasks and daily activities can contribute to muscle atrophy, 
consequently leading to a reduction in APMT.  
 
Limitations: The present study has limitations that should be 
considered. The lack of previous studies on APMT and functional 
capacity in older people in outpatient care hinders comparisons with 
the results encountered. Moreover, the cross-sectional design 
limitedthe evaluation of some of the variables collected and impedes 
an analysis of possible relationships of causality. 
 

CONCLUSION 
 
Based on an analysis of the current literature, this is the first study to 
evaluate the relationship between APMT and functional capacity in 
older people, offering new information on this anthropometric 
measure. Most participants had an adequate nutritional status and 
were independent with regards to the performance of basic activities 
of daily living. Individuals with APMT below the cutoff point had a 
lower median score for BADLs, underscoring the importance of the 
prevention of malnutrition and the preservation of muscle mass in this 
population. 
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