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When age matters: boys with Duchenne muscular dystrophy have growth 

delay and a fat mass accumulation, as they get older 

Quando a idade importa: meninos com distrofia muscular de Duchenne apresentam atraso no 

crescimento e acúmulo de massa gorda à medida que envelhecem 

Cuando la edad importa: los niños con distrofia muscular de Duchenne tienen un retraso en el 

crecimiento y una acumulación de masa grasa a medida que envejecen 
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Abstract 

Anthropometry and body composition evaluation in boys with Duchenne muscular dystrophy (DMD) are challenging, 

but crucial methods to evaluate the nutritional status, and better anthropometric reference values and body 

composition predictive equations are needed for this population. Based on these aspects, this study aimed to 

investigate the hypothesis that changes in anthropometric parameters and body composition of boys with DMD occur 

according to age. A cross-sectional study with 49 individuals diagnosed with DMD at the neurological outpatient 

facility at the Onofre Lopes University Hospital in Natal, Brazil, was performed between September 2016 and March 

2019. These individuals underwent anthropometric and body composition evaluation. According to age, the 

participants were divided into four groups:  G1 (2.6 - 8.2y), G2 (8.5 - 10.8y), G3 (11.0 - 14.0y), and G4 (15.9 - 23.0y). 

The parameters weight-for-age (W/A) (p=0.025), tricipital skinfold (TSF) (p=0.027), adductor pollicis muscle 

(p=0.041), and corrected arm muscle area (cAMA) (p=0.005) were different among the groups. Regarding 

anthropometric parameters, was prevalence in the categories of appropriate W/A and a height-for-age (H/A), and 

eutrophy for body mass index-for-age (BMI/A). For the TSF, there was a higher frequency of severe malnutrition or 

obesity. The cAMA indicated severe malnutrition in most individuals. As for %FM, high adiposity was more 

frequent, increasing over age groups (G1 to G4). The boys with DMD presented different patterns of anthropometric 
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and body composition parameters. An increase of fat mass and a decrease of lean mass with age/disease progression 

were observed.  

Keywords: Anthropometry; Body composition; Muscular dystrophies; Neuromuscular diseases. 

 

Resumo  

A antropometria e a avaliação da composição corporal em meninos com distrofia muscular de Duchenne (DMD) são 

desafiadoras, porém métodos cruciais para avaliação do estado nutricional, melhores valores de referência 

antropométrica e equações preditivas de composição corporal necessárias para essa população. Com base nesses 

aspectos, este estudo teve como objetivo investigar a hipótese de que mudanças nos parâmetros antropométricos e na 

composição corporal de meninos com DMD ocorrem de acordo com a idade. Um estudo transversal com 49 

indivíduos com diagnóstico de DMD do ambulatório de neurologia do Hospital Universitário Onofre Lopes em Natal, 

Brasil, foi realizado entre setembro de 2016 e março de 2019. Esses indivíduos foram submetidos à avaliação 

antropométrica e de composição corporal. De acordo com a idade, os participantes foram divididos em quatro grupos: 

G1 (2,6 - 8,2a), G2 (8,5 - 10,8a), G3 (11,0 - 14,0a) e G4 (15,9 - 23,0a). Os parâmetros peso para idade (P/I) (p = 

0,025), dobra cutânea tricipital (DCT) (p = 0,027), músculo adutor do polegar (p = 0,041) e área muscular do braço 

corrigida (AMBc) (p = 0,005) foram diferentes entre os grupos. Em relação aos parâmetros antropométricos, houve 

prevalência nas categorias de P/I adequado e altura para idade (A/I), e eutrofia para índice de massa corporal para 

idade (IMC/I). Para o DCT, houve maior frequência de desnutrição grave ou obesidade. O AMBc indicou desnutrição 

severa na maioria dos indivíduos. Quanto a %MG, a adiposidade elevada foi mais frequente, aumentando com as 

faixas etárias (G1 a G4). Os meninos com DMD apresentaram diferentes padrões de parâmetros antropométricos e de 

composição corporal. Observou-se aumento da massa gorda e diminuição da massa magra com a idade/progressão da 

doença. 

Palavras-chave: Antropometria; Composição corporal; Distrofias musculares; Doenças neuromusculares. 

 

Resumen  

La antropometría y la evaluación de la composición corporal en niños con distrofia muscular de Duchenne (DMD) 

son métodos desafiantes, pero cruciales para evaluar el estado nutricional, mejores valores de referencia 

antropométricos y ecuaciones predictivas de la composición corporal necesarias para esta población. A partir de estos 

aspectos, este estudio tuvo como objetivo investigar la hipótesis de que los cambios en los parámetros 

antropométricos y la composición corporal de los niños con DMD ocurren según la edad. Entre septiembre de 2016 y 

marzo de 2019 se llevó a cabo un estudio transversal con 49 individuos diagnosticados de DMD en el ambulatorio de 

neurología del Hospital Universitário Onofre Lopes en Natal, Brasil. Estos individuos fueron sometidos a evaluación 

antropométrica y de composición corporal. Según la edad, los participantes se dividieron en cuatro grupos: G1 (2.6 - 

8.2a), G2 (8.5 - 10.8a), G3 (11.0 - 14.0a) y G4 (15, 9 - 23.0a). Los parámetros peso para la edad (P/E) (p = 0,025), 

pliegue cutáneo tricipital (PCT) (p = 0,027), músculo aductor del pulgar (p = 0,041) y área corregida del músculo del 

brazo (AMBc) (p = 0,005) fueron diferentes entre grupos. En cuanto a los parámetros antropométricos, hubo 

prevalencia en las categorías de P/E adecuado y talla para la edad (T/E), y eutrofia para el índice de masa corporal 

para la edad (IMC/I). Para PCT, hubo una mayor frecuencia de desnutrición severa u obesidad. AMBc indicó 

desnutrición severa en la mayoría de las personas. En cuanto al% MG, la adiposidad alta fue más frecuente, 

aumentando con los grupos de edad (G1 a G4). Los niños con DMD mostraron diferentes patrones de parámetros 

antropométricos y composición corporal. Hubo un aumento en la masa grasa y una disminución en la masa magra con 

la progresión de la edad/enfermedad. 

Palabras clave: Antropometría; Composición corporal; Distrofias musculares; Enfermedades neuromusculares. 

 

1. Introduction 

Dystrophin-associated muscular dystrophies range from the severe Duchenne muscular dystrophy (DMD) to the 

milder Becker muscular dystrophy (BMD) and are caused by mutations in the gene encoding the dystrophin protein (Xp21; 

OMIM#310200) (Shoji et al., 2015). In DMD, there is no dystrophin, or there is insufficient dystrophin production and not 

functional (Gao & McNally, 2015). Its absence or deficiency, associated with a concomitant inflammatory response, 

culminates in exhausting cycles of degeneration and muscle fiber regeneration, resulting in progressive muscle weakness, 

chronic muscle degeneration, and its replacement by connective and adipose tissue (Cruz-Guzmán, Rodríguez-Cruz, & Escobar 

Cedillo, 2015; Davidson & Truby, 2009). 

Nutritional complications are present and get worse with age (Salera et al., 2017). Approximately 75% of muscle mass 

loss is expected around ten years of age and loss of independent ambulation around 13 years of age. In order to delay muscle 

weakness, current drug therapy is based on the use of glucocorticoids (Davis, Samuels, & Mullins, 2015). Although early 
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glucocorticoid therapy leads to significant physical capacity and lung function improvements, side effects such as weight gain 

and body composition changes require immediate and continuous attention (Davidson & Truby, 2009). 

The body composition of boys with DMD is different from the healthy population. Obesity is expected during 

childhood, when there is a loss of ambulation due to inactivity, increasing the weight supported by weakened muscles. In the 

last stages of the disease, usually between adolescence and early adulthood, malnutrition is more recurrent due to impaired 

food intake. In addition, factors such as growth and maturation affect the levels of fat mass and lean mass.For that reason, 

anthropometry and body composition evaluation in boys with DMD are challenging but crucial methods to evaluate the 

nutritional status, to provide adequate and individualized counseling, and to follow the DMD progression  (Caromano et al., 

2010; Mok et al., 2006, 2010; Rosa, Sales, & Andrade, 2017).  

However, this subject is still lacking in the literature, and better anthropometric reference values and body 

composition predictive equations are needed for this population. We hypothesize that it is possible to identify the changes in 

these parameters according to boys get older. Based on these aspects, this study aimed to evaluate boys' anthropometric and 

body composition parameters with DMD, according to age. 

 

2. Methodology 

2.1 Study design 

This is a descriptive and cross-sectional study. A non-probabilistic sample consisted of boys with DMD treated at the 

neurology outpatient facility of Hospital Universitario Onofre Lopes (HUOL) in Natal/RN, between September 2016 and 

March 2019. Patients with DMD diagnosis by genetic testing were included. Individuals with other dystrophies (n = 4), those 

unable to have their weight and height, or both, measured or estimated, were excluded as well as symptomatic female carriers 

of mutations in the DMD gene. 

Participants were submitted to anamnesis, anthropometric and body composition assessment. Considering that there is 

no specific method or classification for this population's anthropometric assessment, the evaluation was based on the age group 

and reference values for the healthy population. The participants were divided into four groups (Groups 1 to 4) based on 

percentiles according to the age range. Group 1 (G1) was comprised of participants from 2.6 to 8.2 years old; Group 2 (G2), 

from 8.5 to 10.8 years old; Group 3 (G3), from 11.0 to 14.0 years old; and Group 4 (G4), from 15.9 to 23.0 years old. 

This study was approved by the Ethical Committee in Research (CAAE: 57345516.0.0000.5292, n: 1.754.017). All 

participants or their guardians provided written consent. 

 

2.2 Genetic testing  

Saliva or blood samples were used to obtain DNA. The following techniques were used:  

(1) Multiplex Ligation-dependent Probe Amplification (MLPA) 

Screening with the MLPA analysis test was done to identify precisely which exons are involved in deletions or 

duplications. Every patient who did not present exon deletions or duplications was pursued molecular investigation through 

complete gene sequencing. To evaluate the number of copies. The MRCHolland SALSA MLPA P034-B1-1013 and P035-B1-

1013 kits were used. According to the HGVS' recommendations, the notation was done with numbering made from base A of 

the ATG initiation codon (Lalic et al., 2005; Takeshima et al., 2010).  

(2) Gene sequencing 

The extracted DNA was subjected to second-generation sequencing on the Illumina platform after enrichment by a 

capture method. The data were processed for calling variants (SNVs, small indels) and copy number (CNV) analysis for large 

deletions and exonic duplications in the Genomika-Einstein Pipeline. The expected average coverage was over 99% of the 
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bases with depth over 10x in the exons and 5bp of the adjacent intronic region and other specific non-coding regions known to 

cause relevant clinical phenotypes at the time of the design of the trial. The variant was numbered using the reference transcript 

from base A of the ATG initiation codon aligned against the reference genome GRCh37/hg19. According to the American 

College of Medical Genetics and Genomics' criteria (ACMG), Variants' classification was done. This test detected > 99% of 

variants SNVs and small deletions and duplications with up to 20bp. Variants larger than 20bp and smaller than an exon could 

be detected with reduced sensitivity. Copy number analysis (CNV) for variants of one or more exons had a sensitivity of > 

99%. Variants may not be reported if they are present in gene regions not correctly sequenced, regions rich in repetitions, deep 

intronic regions, and areas with pseudo-genes (Darras, Urion, & Ghosh, 2000). 

 

2.3 Anthropometric and body composition assessment 

Trained nutritionists performed anthropometric and body composition evaluations on all participants. Bodyweight 

(kg) was measured in a calibrated digital ramp scale with a maximum capacity of 500 kg (KN P/R 500/50, KN Waagen, São 

Paulo, Brazil). The height was measured using a stadiometer Sanny® (Professional Sanny, American Medical do Brasil, São 

Paulo, Brazil). For wheelchair individuals, the height was estimated according to Chumlea et al (Chumlea, Guo, & Steinbaugh, 

1994). 

The body mass index (BMI) was calculated as the ratio between body weight and height squared (kg/m2). The values 

for weight for age (W/A), height-for-age (H/A), and body mass index for age (BMI/A) were calculated using the AnthroPlus 

v1.0.4 software (available at www.who.int/growthref/en/) and classified according to the World Health Organization (WHO) 

growth curves for healthy children from 2 to 19 years of age (World Health Organization, 2006) and the Technical Standard of 

the Food and Nutritional Surveillance System (SISVAN) (Brazil, 2011). 

The measurements of the tricipital skinfold (TSF) and the adductor pollicis muscle (APM) were measured using a 

skinfold caliper (Lange Skinfold Caliper, Beta Technologia Incorporated, Texas, USA) and classified according to the National 

Center for Health Statistics (NCHS) (1987) (Statistics National Center for Health, 1987). As there are no reference values for 

the APM measurement, it was only described. The corrected arm muscle area (cAMA) was calculated from the equation by 

Heymsfield et al. (Heymsfield, McManus, Smith, Stevens, & Nixon, 1982) and classified in a percentile according to 

Frisancho (Frisancho, 1990).  

The parameters of bioelectrical impedance (BIA), resistance (Ω) and reactance (Ω), were obtained using the body 

composition analyzer (Quantum II, RJL Systems, Michigan, USA). The analyzer promoted the passage of a single safe, 

painless, and low electrical frequency current (50kHz). Following BIA's parameters, lean mass (kg) was calculated using the 

equation proposed by Schaefer et al. (Schaefer, Georgi, Zieger, & Scharer, 1994). The percentage of fat mass (% FM) was 

calculated based on the individual's total weight. 

 

2.4 Statistical analysis 

Statistical analysis was based on data distribution on a Gaussian curve, using the Shapiro-Wilk test. The data were 

analyzed using the Intel Statistical Package for the Social Sciences (SPSS) v.23® software (IBM SPSS Statistics for Windows, 

Version 24.0. Armonk, NY: IBM Corp.). The parametric data were expressed as mean and standard deviation and the non-

parametric data as median and confidence interval (95%). Anthropometric and body composition data were compared between 

groups using the Analysis of Variance test (ANOVA) and Student's t-test. The descriptive data classifications were presented 

as absolute numbers and frequency. A significance level of 5% was adopted for all analyses. 
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3. Results 

Forty-nine individuals diagnosed with DMD, aged between 2.6 and 23.0 years, were enrolled in the study. None of 

these individuals had acute diseases, 81.6% used glucocorticoids, and 49.0% had a loss of independent ambulation. 

Regarding the anthropometric evaluation, the following parameters were different among the groups: W/A (p = 

0.025), TSF (p = 0.027), APM (p = 0.041), and cAMA (p = 0.005) (Table 1). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Regarding the anthropometric parameters' classification, such as W/A, H/A, and BMI/A, most participants from all 

groups presented age-appropriate weight, height appropriate for age, and eutrophy, respectively (Table 2). However, most 

participants from G4 had a short H/A (participants with scoliosis and contractures were not considered for this analysis). 

According to TSF, all groups showed a higher frequency of severe malnutrition or obesity, with a slight reduction of severe 

malnutrition over the groups G1 to G4, and increased obesity over the groups G1 to G4. Regarding the cAMA, severe 

malnutrition was found in all individuals (G1) or most of them (G2, G3, G4). Regarding the %FM, high adiposity was more 

frequent, and its increase was observed over the age groups (G1 to G4).  

 

 

 

Table 1. Anthropometric and body composition characterization of individuals with Duchenne muscular 

dystrophy.  

Variables 

G1 

(n=13) 

G2 

(n=12) 

G3 

(n=12) 

G4 

(n=12) p* 

Mean (SD) 

Age (years)† 5.5 (1.8) 9.8 (0.7) 12.5 (1.1) 19.0 (2.0) <0.001 

Weight (kg) † 19.6 (4.3) 25.6 (11.2) 37.6 (15.3) 53.1 (16.4) <0.001 

Height (cm) † 107.4 (10.9) 130.1 (6.2) 141.7 (12.6) 154.3 (11.0) <0.001 

W/A (z-score) †† -0.11 (0.88) 0.06 (2.36) - - 0.025& 

H/A (z-score) † -1.07 (1.13) -1.11 (1.09) -1.55 (1.54) -2.02 (1.04) 0.335 

BMI/A (z-score) † 0.83 (0.96) -0.35 (2.50) 0.45 (4.92) 0.03 (2.14) 0.411 

TSF (mm) † 6.5 (5.5) 8.5 (10.5) 15.3 (8.9) 18.5 (8.9) 0.027 

APM (mm) † 5.3 (1.5) 4.9 (2.4) 6.6 (2.3) 8.2 (4.3) 0.041 

cAMA (cm2) † 7.0 (2.9) 5.3 (7.1) 10.5 (7.7) 18.8 (20.6) 0.005 

FM (%)† 24.1 (13.6) 26.8 (20.0) 31.9 (18.9) 42.3 (18.1) 0.093 

SD: Standard deviation; W/A: Weight-for-age; H/A: Height-for-age; BMI/A: Body Mass Index-for-age; TS: Triciptal 

skinfold; APM: Adductor Pollicis Muscle; cAMA: Corrected Arm Muscle Area; FM: Fat Mass. 
† Classification for individuals from 2 to 19 years (n=46); †† Classification for individuals from 2 to 10 years (n=25); 

*ANOVA; &Test t.  The data were described as mean (standard deviation). 

Source: Authors. 
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Table 2. Classification of anthropometric and body composition parameters of individuals with Duchenne 

muscular dystrophy. 

Classifications 

G1 

(n=13) 

G2 

(n=12) 

G3 

(n=12) 

G4 

(n=12) 

                                % (n) 

Weight-for-age (z-score) 

Very low weight for age 

Low weight for age 

Age-appropriate weight 

High weight for age 

 

0.0 (0) 

0.0 (0) 

100 (13) 

0.0 (0) 

 

0.0 (0) 

12.5 (1) 

75.0 (6) 

12.5 (1) 

- - 

Height-for-age (z-score) 

Very short height for age 

Short height for age 

Height appropriate for age 

 

0.0 (0) 

23.1 (3) 

76.9 (10) 

 

0.0 (0) 

16.7 (2) 

83.3 (10) 

 

25.0 (3) 

8.3 (1) 

66.7 (8) 

 

0.0 (0) 

66.7 (4) 

33.3 (2) 

BMI-for-age (z-score) 

Sharp thinness 

Thinness 

Eutrophy 

Risk of overweight 

Overweight 

Obesity  

Severe obesity 

 

0.0 (0) 

0.0 (0) 

61.5 (8) 

15.4 (2) 

7.7 (1) 

15.4 (2) 

0.0 (0) 

 

0.0 (0) 

16.7 (2) 

50.0 (6) 

0.0 (0) 

8.3 (1) 

8.3 (1) 

16.7 (2) 

 

25 (3) 

0.0 (0) 

50.0 (6) 

0.0 (0) 

8,3 (1) 

16.7 (2) 

0.0 (0) 

 

0.0 (0) 

33.3 (2)  

33.3 (4)  

0.0 (0) 

17.6 (1)  

0.0 (0)  

16.7 (1)  

TSF (mm) 

Severe malnutrition 

Moderate malnutrition  

Mild malnutrition 

Eutrophy 

Overweight 

Obesity 

 

50.0 (6) 

16.7 (2) 

8.3 (1) 

0.0 (0) 

8.3 (1) 

16.7 (2) 

 

50.0 (6) 

8.3 (1) 

8.3 (1) 

0.0 (0) 

0.0 (0) 

33.3 (4) 

 

33.3 (4) 

0.0 (0) 

16.7 (2) 

8.3 (1) 

8.3 (1) 

33.3 (4) 

 

33.3 (4) 

0.0 (0) 

8.3 (1) 

8.3 (1) 

8.3 (1) 

41.7 (5) 

cAMA (cm2) 

Normal 

Mild/moderate malnutrition 

Severe malnutrition 

 

0.0 (0) 

0.0 (0) 

100 (12) 

 

0.0 (0) 

8.3 (1) 

91.7 (11) 

 

0.0 (0) 

8.3 (1) 

91.7 (11) 

 

8.3 (1) 

0.0 (0) 

91.7 (11) 

FM (%) 

Normal 

High adiposity 

 

33.3 (2) 

66.7 (4) 

 

33.3 (4) 

66.7 (8) 

 

25.0 (3) 

75.0 (9) 

 

16.7 (2) 

83.3 (10) 

BMI: Body Mass Index; TSF: Triciptal SkinFold; cAMA: Corrected Arm Muscle Area; FM: Fat Mass. Lost data were 

excluded from the analysis (n) of TSF (1), cAMA (1), W/A (4), H/A (6), BMI/A (6), and FM (7). 

Source: Authors. 
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4. Discussion 

Nutritional complications are frequently present in individuals with neuromuscular diseases, worsening with 

advancing age. Therefore, anthropometric and body composition evaluation in individuals with DMD is essential to check their 

nutritional status through disease progression, guide nutritional intervention, and promote a better quality of life (Salera et al., 

2017). Our hypothesis that is identifying the changes in these parameters according to boys get older was partly accepted since 

the weight-for-age z-score and triciptal skinfold values change significantly according to age. 

According to West et al., boys with DMD from the age of five have lower W/A at the 10th percentile than the general 

male pediatric population (West et al., 2013). In our study, the W/A z-core was higher in G1 than G2 (p = 0.025), 

demonstrating that the weight changes resulting from the disease may not appear in early childhood. Lamb et al. observed that 

longer duration and greater cumulative dose of glucocorticoids are significantly associated with lower W/A z-scores (Lamb et 

al., 2018).  

Although there is no difference in H/A z-scores among the groups, it decreases over the age groups (G1 to G4) (Table 

1), indicating growth delay with disease progression. According to Caromano et al., adolescents with DMD from 12 years of 

age start to show growth deficits (Caromano et al., 2010). A similar result was found in a study carried out in Australia, in 

which the average H/A z-score in boys with DMD was lower compared to the reference for healthy children and adolescents 

(Elliott, Davidson, Davies, & Truby, 2015). This fact may indicate linear growth failure due to chronic use of steroids and late 

puberty or may reflect an inaccurate height measurement since scoliosis and contractures of the limbs may be expected in 

DMD, especially in nonambulant, and tend to worsen with puberty (Davis et al., 2015; Ishizaki et al., 2017; Joseph et al., 

2019). 

In this study, a predominance of eutrophy was found in all groups according to BMI/A z-score (Table 2). More 

significant heterogeneity in the BMI/A classifications is noticed with advancing age (G4). However, it is known that BMI does 

not differentiate lean and fat mass, and should not be used as an isolated parameter to monitor the nutritional status, especially 

in individuals with DMD, since the increase of adiposity along the age is a characteristic of this disease, and it is not accurately 

reflected by this parameter (Skalsky, Han, Abresch, Shin, & McDonald, 2009). 

Concerning TSF, Ishizaki et al. (Ishizaki et al., 2017) concluded that this parameter might be used as a nutritional 

screening tool for patients with advanced DMD when imaging assessment (computed tomography and magnetic resonance) is 

difficult or unavailable. In our study, mean TSF values were different among all groups (Table 1). Also, we observed a higher 

prevalence of severe malnutrition in the early stages of the disease and increased adiposity in the latter groups (Table 2). These 

results emphasize the accumulation of adipose tissue resulting from the disease, but it does not reflect the muscle fatty 

infiltration characteristic in these boys (Bayram et al., 2013). 

The APM is a flat muscle fixed between two bone structures that can be measured directly and undergoes minimal 

subcutaneous fat interference. Furthermore,  APM is correlated to parameters of nutritional status and muscle mass (Pereira, 

Neves, Bastos, & Cândido, 2018). In our study, APM had a significant increase along with the groups (Table 1), indicating 

either infiltration of muscle fat or muscle development concerning age. The APM classification was absent because of the lack 

of adequate reference. 

The cAMA is a useful parameter for evaluating DMD patients since it estimates the maximum voluntary strength of 

the upper limbs and trunk and reflects the lean mass (Pontes, Ferreira, Fregonezi, Sena-Evangelista, & Dourado Junior, 2012; 

Serpa, Nogueira, & Pompeu, 2014). In our study, this parameter detected a high prevalence of severe malnutrition in all groups 

(Table 2). Similarly, Hogan et al. (Hogan, 2008) found that patients with DMD had reduced cAMA compared to healthy peers. 

The loss of lean mass through cAMA occurs concomitant with an increase in fat mass, indicated by the TSF. 
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Regarding the %FM, a significant prevalence of high adiposity was found in all groups with increased fat mass with 

age.  Likewise, Bernabe-García et al. (Bernabe-García et al., 2019) found that as age advances, the fat mass increases while 

lean mass decreases. Besides, Caromano et al. (Caromano et al., 2010) noticed that body fat accumulation is also influenced by 

a sedentary lifestyle and may not reflect weight change due to loss of lean mass. The intense muscular atrophy causes this loss 

as a consequence of the disease (Vermeulen et al., 2019).  

BIA is a non-invasive test, easy to perform, low-cost, and sensitive to fat mass changes (Barja, 2016). The predictive 

equations for BIA validated for the healthy population should be applied with caution in patients with DMD since their body 

composition is affected by the disease, sedentary lifestyle, and the prolonged use of steroids (Elliott et al., 2015).  However, 

Grilo et al. (Grilo et al., 2020) aimed to validate the BIA method using predictive formulas compared to dual-energy X-ray 

absorptiometry imaging, concluding that BIA is a viable method for estimating the percentage of fat-free mass in children and 

adolescents with DMD. 

This study had limitations, mainly about the difficulty of establishing comparisons with other populations, healthy or 

not, with this same characteristic of the body composition in the DMD, since there are no validated tools for this evaluation. 

Another limitation is the fact that it does not certify that in group G1, there are no boys with the mildest form of the disease 

(Becker). 

 

5. Conclusion 

The boys with DMD presented different patterns of anthropometric and body composition parameters. An increase of 

fat mass and a decrease of lean mass with age/disease progression were observed. These parameters must be monitored in 

patients with DMD as part of the nutrition care process since it will contribute to disease management and quality of life. 

Further studies are needed to develop reference values for anthropometry and body composition in this population. 
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