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RESUMO 

 
OBJETIVO: Avaliar a disponibilidade energética de praticantes de CrossFit®. 

MÉTODOS: Estudo transversal com praticantes de CrossFit® na cidade de Porto 

Alegre, RS, Brasil. A amostra foi recrutada por conveniência, de forma não-

aleatória, e a coleta de dados ocorreu entre maio e setembro de 2022. Foram 

incluídos homens e mulheres maiores de 18 anos, que praticassem CrossFit® há 

pelo menos 3 meses, com frequência mínima de três treinos/semana. Foram 

avaliados (a) o consumo alimentar (valor energético total (VET), kcal), através 

de registro alimentar de três dias, calculado no software Dietbox®; (b) a 

composição corporal (massa magra (MM), kg), através de bioimpedância 

elétrica; e (c) o gasto energético com exercício (GEE), a partir da média de 3 

sessões de treino, considerando duas faixas de intensidade dos equivalentes 

metabólicos (MET). A disponibilidade energética (DE), para cada faixa de 

intensidade, foi calculada subtraindo o gasto energético com exercício (GEE; 

kcal) do valor energético total (kcal), e então dividindo o valor obtido pela massa 

magra (MM; kg). Valores abaixo de 30 kcal/kg MM foram considerados como 

baixa disponibilidade energética, valores entre 30 e 45 kcal/kg MM 

disponibilidade energética insuficiente, e valores acima de 45 kcal/kg MM 

disponibilidade energética adequada. RESULTADOS: Foram incluídos 19 

homens (33,1 ± 8,6 anos; 83,7 ± 11,2 kg, 176,6 ± 7,8 cm, duração de 40 ± 2,3 

min/treino, e GEE entre 222,8 ± 26,5 e 350,3 ± 41,8 kcal/treino) e 26 mulheres 

(32,2 ± 7,6 anos; 68,3 ± 11,8 kg; 163,6 ± 5,6 cm, duração de 39 ± 1,4 min/treino, 

e GEE entre 177,9 ± 27,0 e 280,2 ± 43,0 kcal/treino) praticantes de CrossFit®. A 

prevalência de baixa DE foi de 8,9% do total da amostra (3,9% mulheres e 15,8% 

homens) quando considerada a menor faixa de intensidade de exercício. 

Quando foi considerada maior intensidade do exercício, e maior o GEE, a 

prevalência de baixa DE foi 28,9% da amostra total (23,1% mulheres e 36,8% 

homens). A prevalência de DE insuficiente foi 71,1% da amostra total (76,9% 

mulheres e 63,2% homens) quando o cálculo de GEE utilizou valores inferiores 

de MET, e 57,8% da amostra total (65,4% mulheres e 47,4% homens) quando o 

cálculo do GEE foi baseado em valores de MET mais elevados. A prevalência 

de disponibilidade energética adequada foi 20% da amostra total (19,2% 

mulheres e 21,0% homens) quando o cálculo de GEE utilizou valores inferiores 



de MET, e 13,3% da amostra total (11,5% mulheres e 15,8% homens) quando o 

cálculo do GEE foi baseado em valores de MET mais elevados. CONCLUSÃO: 

A maior parte da amostra possuía disponibilidade energética insuficiente ou 

baixa, o que a médio prazo pode estar associado com maior índice de lesões, 

perda significativa de desempenho esportivo, alterações imunológicas, dentre 

outras. 
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ABSTRACT 

 

PURPOSE: Evaluate the energy availability of CrossFit® practitioners. 

METHODS: Cross-sectional study with CrossFit® practitioners in the city of Porto 

Alegre, RS, Brazil. The sample was recruited by convenience in a non-

randomized manner, and data collection took place between May and September 

2022. The sample included men and women over the age of 18 who had been 

practicing CrossFit® for at least 3 months, with a minimum frequency of three 

workouts/week. Data was collected on (a) food consumption (total energy value, 

kcal), through a three-day food record, calculated using Dietbox® software; (b) 

body composition (fat free mass (FFM), kg) through electrical bioimpedance; and 

(c) energy expenditure during exercise (EEE, kcal) based on the average of the 

time of 3 training sessions, considering two intensity ranges of me metabolic 

equivalents (METs). Energy availability (EA) for each intensity range was 

calculated by subtracting the energy expenditure during exercise (EEE, kcal) 

from the total energy value (kcal) and then dividing the value obtained by fat free 

mass (FFM, kg). Values below 30 kcal/kg FFM were low energy availability (LEA), 

values between 30 and 45 kcal/kg FFM, insufficient energy availability, and 

values above 45 kcal/kg FFM, adequate energy availability. RESULTS: The 

study included 19 males (33.1 ± 8.6 years; 83.7 ± 11.2 kg, 176.6 ± 7.8 cm, 

duration 40 ± 2.3 min/workout, and EEE between 222.8 ± 26.5 kcal/workout and 

350.3 ± 41.8 kcal/workout) and 26 females (32.2 ± 7.6 years; 68.3 ± 11.8 kg; 

163.6 ± 5.6 cm, workout duration 39 ± 1.4 min/workout, and EEE between 177.9 

± 27.0 kcal/ workout e 280.2 ± 43.0 kcal/ workout) CrossFit® practitioners. The 

prevalence of LEA was 8.9% of the total sample (3.9% female and 15.8% male) 

when considering the lower range of exercise intensity. When higher exercise 

intensity and higher EEE were considered, the prevalence of LEA was 28.9% of 

the total sample (23.1% female and 36.8% male). The prevalence of insufficient 

EA was 71.1% of the total sample (76.9% female and 63.2% male) when the EEE 

calculation used lower MET values, and 57.8% of the total sample (65.4% female 

and 47.4% male) when the EEE was based on higher MET values. The 

prevalence of adequate EA was 20% of the total sample (19.2% female and 

21.0% male) when the EEE calculation used lower MET values, and 13.3% of 

the total sample (11.5% female and 15.8% male) when the EEE calculation was 



based on higher MET values. CONCLUSION: Most of the sample had insufficient 

or low energy availability, which in the medium term may be associated with a 

higher rate of injuries, significant loss of sports performance, immunological 

changes, among others. 

 

Key words: Energy Metabolism; Exercise; Eating 
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1 CONTEXTUALIZAÇÃO  

 

O CrossFit (CF) é caracterizado como um regime de treinamento de alta 

intensidade com movimentos constantemente variados e metodologia empírica 

(Meyer et al., 2017), e geralmente é praticado em alta intensidade com pouco ou 

nenhum descanso entre as sessões, que combinam exercícios de força e 

resistência cardiovascular como corrida, ciclismo, remo, levantamento de peso 

olímpico, movimentos com o peso corporal e movimentos ginásticos (Glassman, 

2007; Kozub, 2013; Sibley, 2012). Considerando esse cenário, pode ocorrer 

fadiga precoce e maior percepção de cansaço. Além disso, caso a progressão 

de carga seja inadequada, somada à alta demanda de treinamento, o CF pode 

aumentar o risco para lesões, overreaching e overtraining (Meyer et al., 2017).  

De 2013 a 2017 o número de afiliados do CF mais que dobrou, passando 

de 5.000 para 13.000, com bem mais do que 300.000 praticantes ao redor do 

mundo e, de acordo com os números registrados pelo Official CrossFit Affiliate 

Map, existem mais de 11 mil boxes afiliados ao CF no mundo atualmente, sendo 

o Brasil o segundo país com a maior concentração de filiados com cerca de 500 

unidades de treinamento (CrossFit, 2023), sendo assim, o CF é reconhecido 

como uma crescente modalidade na comunidade fitness (Maxwell et al., 2017). 

O CF se tornou popular por ser uma atividade extremamente dinâmica, bem 

como pela socialização, aumento de aptidão física, aumento de força muscular 

e redução de gordura corporal (Dawson, 2017; Schubert & Palumbo, 2019) e, 

em vista disso, é comum que os praticantes busquem por maximizar seu 

desempenho esportivo através de acompanhamento e estratégias nutricionais. 

Ao contrário de outras modalidades de treino, o CF transforma o 

condicionamento físico em um esporte competitivo, um conceito novo em relação 

a condicionamento físico (Sibley, 2012). 

Considerando a alta intensidade do CF (Butcher et al., 2015), a ingestão 

adequada de carboidratos (CHO) é essencial para manter os estoques de 

glicogênio, no entanto, estudos relatam que, comumente, os praticantes de CF 

fazem dietas com baixos níveis de CHO e, até mesmo, dieta cetogênica (Escobar 

et al., 2016; Kephart et al., 2018; Miele et al., 2018). Isto pode ser parcialmente 

explicado, pois, conforme orientações do site oficial do CF, é recomendada uma 

dieta paleolítica, caracterizada pelo consumo de carnes e vegetais, nozes e 
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sementes, algumas frutas, pouco amido e sem açúcar. Entretanto, mesmo que 

tenhamos embasamento científico suficiente em relação ao consumo de 

macronutrientes, micronutrientes e suplementos nutricionais para melhorar o 

desempenho na maioria dos tipos de esporte (Maughan et al., 2018; Joint 

Position Statement, 2016; Peeling et al., 2018; Rothschild & Bishop, 2020), essas 

orientações para o CF ainda parecem intuitivas. 

O CF é uma das novas modalidades de treinamento funcional de alta 

intensidade (HIFT) que surgiram nos últimos anos e, supostamente, pode 

melhorar condições físicas e gerais (Glassman, 2007). O HIFT é baseado em 

elementos básicos de movimentos considerados rotineiros ou diários derivados 

de esforços aeróbicos e de resistência, realizados em altas intensidades. A 

eficiência desse treinamento depende não apenas da carga, mas também da 

capacidade do atleta de sustentá-la (Faelli et al., 2020). Ademais, é reconhecido 

como um treinamento de alta intensidade, próxima à 95% da frequência cardíaca 

máxima (Glassman, 2007; Maté-Muñoz et al., 2018), que combina múltiplos 

exercícios (treinamento multicomponente). Esses exercícios geralmente são 

combinados em treinos de alta intensidade, chamados de “treino do dia” ou 

Workout Of the Day (WOD), em que são realizados de forma rápida e repetitiva 

e podem ser realizados em “as many repetitions as possible” (AMRAP) ou, em 

tradução livre para o português, “tantas repetições quanto possível”; ou com 

tempo limitado, considerando um “For Time” (FT) ou, em tradução livre para o 

português, “em tempo”; com pouco ou nenhum tempo de recuperação entre as 

séries. Em tese, os treinos devem levar em consideração o nível de 

condicionamento físico atual do praticante, bem como se está participando de 

competições ou não, para que possam ser realizados de forma eficaz e segura 

(Glassman, 2002; Glassman, 2010). 

Caso a alta demanda energética do CF esteja associada a uma ingestão 

inadequada ou insuficiente de energia e carboidratos, pode acarretar baixa 

disponibilidade energética. A baixa disponibilidade energética é um dos 

componentes da “síndrome” conhecida como Deficiência Energética Relativa ao 

Esporte (RED-S) (Mountjoy et al., 2018). A disponibilidade energética é definida 

como a diferença entre a ingestão de energia (em kcal) e o gasto energético com 

exercício físico (em kcal) divididos pela massa livre de gordura (em kg). O gasto 

energético do exercício físico que ocorre durante a sessão de treinamento é 
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considerado como uma forma de energia adicional em relação gasto basal 

(Loucks et al., 2011). A quantidade e intensidade do exercício físico determinam 

o gasto energético (GEE), o qual precisa ser suprido pela ingestão de alimentos 

(Nieman et al., 2001). Além disso, outros parâmetros como massa corporal, 

estatura, sexo, idade e metabolismo também irão influenciar nessa necessidade 

e, dessa forma, é extremamente necessário que se conheça tanto a rotina de 

exercícios quanto de hábitos alimentares de atletas (Guerra, 2004). 

Os efeitos benéficos do exercício físico são indiscutíveis, entretanto, o 

exercício é uma situação de estresse que desafia a homeostase (Powers & 

Jackson, 2008), fazendo com que o corpo precise encontrar um novo equilíbrio 

dinâmico, o que requer, dentre outras coisas, respostas adaptativas dos 

sistemas hormonal, metabólico e imunológico. Em relação ao HIFT, estudos 

prévios demonstraram que o CF provoca respostas metabólicas, hormonais e 

inflamatórias (Heavens et al., 2014.; Mangine et al., 2018; Szivak et al., 2018; 

Tibana et al., 2016). 

A disponibilidade energética (DE) é a quantidade de energia que resta ao 

organismo após descontado o GEE, e é considerada um indicador da energia 

disponível para processos fisiológicos-chave necessários para adaptações 

agudas e/ou crônicas (Melin et al., 2019) e é expressa em Kcal/Kg de massa 

magra (MM). A DE é definida como a diferença entre a ingestão de energia (kcal) 

e o gasto energético com exercício físico (kcal) dividido pela massa magra (kg 

MM). O gasto energético do exercício físico é considerado como uma forma de 

energia adicional em relação gasto basal e é avaliado pelas sessões de 

treinamento (Loucks et al., 2011). A DE pode ser implementada como variável 

de monitoramento ou coadjuvante para auxiliar o diagnóstico nutricional de 

atletas/praticantes potencialmente em risco de deficiências nutricionais. É de 

interesse clínico avaliar a prevalência de praticantes que se encontram com 

baixa DE (˂30,0 Kcal/Kg MM) ou DE insuficiente (30-45 Kcal/Kg MM) pois podem 

apresentar diversas alterações que afetam tanto direta, quanto indiretamente o 

desempenho esportivo e a saúde. Mulheres apresentam maior predisposição de 

baixa DE (Melin et al., 2015) porém ainda há uma escassez de estudos com DE 

em homens, uma vez que, devido à alta prevalência de disfunção menstrual e 

baixa densidade mineral óssea em mulheres que praticam exercícios, a maioria 

das pesquisas com DE são realizadas com mulheres. Esse provavelmente é um 
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dos poucos tópicos em nutrição que foi mais investigado em mulheres do que 

em homens e isso também pode estar associado a fisiologia dos homens poder 

ser mais resistente à baixa DE (Papageorgiou et al., 2017). 

RED-S pode associado a um maior índice de lesões, perda de 

desempenho esportivo, bem como alterações cardiovasculares, psicológicas, 

gastrointestinais, imunológicas, endócrinas, dentre outras (Mountjoy, et al., 

2018). Porém, estudos recentes trazem que alguns indivíduos já podem 

apresentar alterações fisiológicas, redução da massa gorda e do peso total, com 

valores de DE insuficiente (30-45 kcal/kg MM) (Burke et al., 2018).  

Sendo assim, tendo em vista o aumento do número de praticantes de CF, 

as características de alta intensidade inerentes às sessões de treinamento físico, 

associados ainda à orientação do site oficial da marca CrossFit® de seguir uma 

dieta com restrição de carboidratos (paleolítica), consideramos necessário 

investigar a ingestão alimentar destes praticantes, de forma a identificar se há 

algum risco de deficiência na ingestão energética e por conseguinte na 

disponibilidade de energia para todas as funções do organismo (além do 

exercício físico). Até o momento da escrita dessa dissertação (novembro/2023), 

foi encontrado apenas um estudo de avaliação da DE em praticantes de CF 

(Silva Cruz, 2018). Além disso, através de instrumentos usados no dia a dia da 

prática do Nutricionista, a avaliação da disponibilidade energética pode ser 

implementada como variável de monitoramento ou coadjuvante para auxiliar o 

diagnóstico nutricional de atletas/praticantes potencialmente em risco de 

deficiências nutricionais e pode ser um início para que tenhamos mais 

embasamento para melhores prescrições para profissionais da saúde. 
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2 OBJETIVOS 

 

2.1 OBJETIVO GERAL  

Avaliar a disponibilidade energética de praticantes de CrossFit. 
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ABSTRACT 

CrossFit® is a high-intensity training program characterized by a substantial 

energy demand. In cases of inadequate or insufficient energy and carbohydrate 

intake, it can result in low energy availability (EA), impacting not only physical 

performance but also the overall health of practitioners. Purpose: Evaluate the 

energy availability of CrossFit® practitioners. Methods: This cross-sectional 

study recruited adult men and women practicing CrossFit® by convenience 

sampling. Total energy intake (TEI) was assessed via a three-day food record on 

training days. Fat-free mass (FFM) was measured using electrical bioimpedance. 

Exercise energy expenditure (EEE) was calculated using metabolic equivalents 

based on lower and upper intensity ranges from three training sessions. Energy 

availability (EA, kcal/kg FFM) was determined by subtracting EEE from TEI and 

dividing by FFM. EA cutoffs were categorized as low (<30), insufficient (30-45), 

and adequate (>45). Results: A total of 19 males (mean age: 33.1 ± 8.6 years; 

weight: 83.7 ± 11.2 kg; height: 176.6 ± 7.8 cm; workout duration: 40.0 ± 2.3 

minutes; EEE: 222.8 ± 26.5 to 350.3 ± 41.8 kcal/session) and 26 females (mean 

age: 32.2 ± 7.6 years; weight: 68.3 ± 11.8 kg; height: 163.6 ± 5.6 cm; workout 

duration: 39 ± 1.4 minutes; EEE: 177.9 ± 27.0 to 280.2 ± 43.0 kcal/session) were 

included. The prevalence of low EA ranged from 8.9% to 28.9% depending on 

lower and higher EEE, respectively. Insufficient EA was observed in 71.1% to 

57.8% of the total sample, and adequate EA ranged from 20% to 13.3%. 

Conclusion: The majority of CrossFit® practitioners exhibited low or insufficient 

energy availability, potentially impacting injury rates and performance loss. 

 

Key words: Energy Metabolism; Exercise; Eating 

 

  



28 
 

INTRODUCTION 

CrossFit® (CF) is characterized as a high-intensity functional training 

regimen (Meyer et al., 2017), with more than 300,000 practitioners around the 

world (Maxwell et al., 2017). It is generally practiced at high intensity, with little or 

no rest between sessions, combining strength and cardiovascular endurance 

exercises such as running, cycling, rowing, Olympic weightlifting, bodyweight and 

gymnastic movements (Glassman, 2007). The modality has become popular 

because it is an extremely dynamic activity, which provides socialization, 

increased physical fitness and muscular strength, and reduced body fat (Dawson, 

2017; Schubert & Palumbo, 2019).Furthermore, it is common for practitioners to 

seek to maximize their sporting performance through nutritional strategies 

(Sibley, 2012). 

On the official CF website, it is recommended that practitioners follow a 

carbohydrate-restricted diet (40% carbohydrates, 30% protein and 30% fat). On 

the other hand, sports nutrition guidelines prioritize carbohydrates as a 

fundamental energy source for exercise. Studies have shown that, given the 

metabolic profile of CF training, a moderately low-carbohydrate diet may be less 

than ideal for the sports performance of these practitioners (Gogojewicz et al., 

2020). Considering that a portion of practitioners have a high training frequency, 

associated with the high energy demand of the modality, close to 95% of the 

maximum heart rate (Maté-Muñoz et al., 2018), a possible low energy and 

carbohydrates intake can lead to low energy availability (LEA). 

Energy availability (EA) is an indicator of the amount of energy left in the 

body (after exercise expenditure is considered), available for key physiological 

processes necessary for acute and/or chronic adaptations (Melin et al., 2019). 

EA can be a monitoring or supporting variable to assist in the nutritional diagnosis 

of athletes/practitioners potentially at risk of nutritional deficiencies. It has already 

been evaluated in several sports, such as gymnasts (Silva & Paiva, 2015), 

football athletes (Briggs et al., 2015) and dancers (Prus et al., 2022). However, 

we did not identify studies with CF practitioners. 

LEA (< 30 kcal/kg fat-free mass) can affect physical performance and 

health in both men and women. The factors contributing to this are diverse and 

may be associated with exclusive characteristics of each sport modality such as 

changes in body composition, inadequate energy intake, changes in volume and 
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intensity of training and strenuous events without adequate nutritional support 

(Burke et al., 2018). Monitoring LEA prevalence is important for preventing 

relative energy deficiency in sport syndrome (RED-S) (Mountjoy et al., 2023). 

Therefore, the objective of this study was to evaluate the energy availability 

of CrossFit® practitioners. 

 

MATERIALS AND METHODS  

This is a cross-sectional observational study with CF practitioners from a 

box (as the training place is called) affiliated with the CF brand in the city of Porto 

Alegre, Rio Grande do Sul, Brazil. The sample was recruited by convenience, 

non-randomly, voluntarily, by publishing the research via a link in the WhatsApp® 

group of customers enrolled in the box. Data collection took place between May 

and September 2022. Dietary, body composition and training information were 

obtained within the same week for each participant. 

This study was approved by the Research Ethics Committee of the Federal 

University of Health Sciences of Porto Alegre. All participants signed a Free and 

Informed Consent Form (TCLE). 

Men and women (non-pregnant, non-lactating) were included, older than 

18 years, who had been practicing CF for at least 3 months, with a minimum 

frequency of three training sessions/week, without previous pathologies that 

could impair sports practice (self-reported). Individuals with chronic diseases 

(self-reported) were not included. 

The sample size calculation was carried out using the online version of 

PSS Health tool, using the result of energy availability of 35.8 ± 7.98 kcal/kg/day 

obtained by Silva Cruz (2018), with an absolute margin of error of 2.5 kcal/kg/day 

and 95% confidence level. A sample size of 42 participants was reached. Adding 

10% for possible losses and refusals, the sample size resulted in 47 participants. 

This article followed the STROBE checklist. 

 

Energy intake  

Each participant filled out a three-day food record, non-consecutive, with 

two weekdays (typical days) and one weekend day (atypical day) with the help of 

the WhatsApp® smartphone app. To minimize errors inherent to food records, 

individuals were individually instructed on how to describe the foods consumed, 
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the size and quantity of the portions, and, if possible, the brand of the food 

product, as well as times of consumption. Photographic material was provided 

with the sizes of cooking measurements. For those individuals who used to weigh 

their meals, the amounts were recorded in grams/milliliters. After completing the 

records, all notes were checked by the researchers with the volunteers so that 

there was no doubt regarding food intake. 

Calculation of energy intake was carried out using the Dietbox® online 

program, with the food composition tables in the respective order: Brazilian Food 

Composition Table (TACO) and United States Department of Agriculture (USDA) 

nutrient table. Dietary analyses included: total energy intake (TEI, kcal/day) and 

macronutrients (%TEI and in g/kg/day). The adequacy of macronutrient intake 

was carried out in accordance with the recommendations of the Dietary reference 

intake (DRI) (Dietary reference intakes, 2006) and the Joint Position Statement 

of the American College of Sports Medicine (ACMS), 2016. 

 

Body composition 

Body composition was assessed using an electrical bioimpedance of the 

brand Biodynamics model 450, with analysis of fat mass (FM, kg) and fat-free 

mass (FFM, kg). Measurements were obtained with the participant lying down, 

electrodes positioned on the right hand and foot (reference positions). Before the 

assessments, participants were instructed to: suspend the use of diuretics 24 

hours before; do not consume food and drinks four hours before; do not perform 

physical exercises for at least eight hours before; avoid, if possible, medications 

with water retention potential. Furthermore, it was necessary to observe the 

following aspects before carrying out the test: emptying the bladder a few minutes 

before; removal of metallic adornments (watch, ring, bracelet, necklace, anklet); 

rest on the stretcher for 10 minutes. Pacemaker patients were not evaluated. The 

collections were made in the morning between 6 and 9 am, ensuring that the 

practitioners were fasting. 

To assess body mass (kg), a portable Welmy® scale, model W110, was 

used, on which the individual was positioned standing, barefoot and in the center 

of the platform. Height (cm) was measured using the Avanutri® ultrasonic digital 

stadiometer, with the individual standing, barefoot, with the head free of 
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accessories, arms extended along the body and the head positioned in the 

Frankfurt plane. 

 

Exercise energy expenditure (EEE) 

Using the periodized training program that was weekly prescribed by the 

box, the practitioners were asked about which exercises were performed during 

the workout of the day (WOD), the time of each training session, and the 

perceived effort (light, moderate or intense), for each training session performed 

over a period of one week. Any remaining questions about the exercises (intensity 

and duration of training sessions) were clarified with the coach responsible for 

prescribing the training. Therefore, training was characterized by number of 

weekly sessions, exercise time per day (min) and self-reported effort (light, 

moderate, intense). 

Energy expenditure (kcal) of three training sessions that coincided with the 

food recording days was estimated. These training sessions were not 

benchmarks, that is, training that measures performance over time. They were 

routine workouts that included a dynamic warm-up of ~10 minutes, a skill (a 

period of ~10 minutes for strength training with specific movements) and a WOD 

of ~20 minutes with gymnastics, aerobic movements and Olympic weightlifting. 

Considering the difficulty in establishing an exact metabolic equivalent (MET) 

value corresponding to CrossFit®, and trying to avoid making decisions that could 

over or underestimate energy expenditure, the following strategy was used: a 

lower and a higher range of absolute intensity was established (for the age group 

between 20 and 39 years): between 2.4 and 4.7 MET for light intensity, 4.8 and 

7.1 MET for moderate and 7.2 and 10.1 MET for vigorous intensity (Garber et al., 

2011). As the participant identified the time (min) at each intensity, a lower and 

an upper range were calculated for each day and, from that, a lower and a higher 

weekly average (between effort intensities). Participants were asked to, 

preferably, not perform any other extra training on the day (such as any aerobic 

or strength exercise like running or resistance training), as it would have an 

impact on EA. 

 

Energy availability (EA)  
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EA was calculated using fat-free mass (FFM; kg), estimates of exercise 

energy expenditure (EEE; kcal) and energy intake (kcal), according to the 

equation:  

EA (kcal/kg FFM) = (energy intake – EEE) / FFM 

Two EA values were calculated for each participant, based on the lower 

and upper limits of EEE, according to the intensity/MET range previously 

explained (in the EEE item), and called: “lower EA” and “upper EA” (considering 

that lower EEE results in higher EA values and greater exercise energy 

expenditure results in lower EA). 

The cutoff points adopted were: <30 kcal/kg FFM (LEA), 30-45 kcal/kg 

FFM (insufficient EA), and ≥45 kcal/kg FFM (adequate EA) (Melin et al., 2019; 

Mountjoy et al., 2023). 

 

Statistical Analysis 

Data were evaluated in relation to the assumption of normality using the 

Kolmogorov-Smirnov (K-S) test and presented as mean and standard deviation. 

For comparisons between groups, t-test for independent samples was applied. 

To evaluate frequencies, the Chi-Square test was used. For correlations, 

Pearson's correlation coefficient was used. The statistical software used was 

SPSS version 20.0. The significance level adopted was 5%. 

 

RESULTS 

After the dissemination of the research, 60 people got in contact to 

participate and, considering the inclusion criteria, 54 CF practitioners were 

included in the study, but nine did not complete the food records and were 

excluded from the analysis. Therefore, the final analysis included 45 CF 

practitioners, 26 female (57.8%) and 19 male (42.2%). 

Regarding CF training frequency, 20% (n=9) trained 3 times/week, 20.0% 

(n=9) 4 times/week, 15.6% (n=7) 5 times/week and 44.4% (n=20) 6 times/week. 

Of the total, 40.0% (n=18) performed other exercises during the week, such as 

resistance training or a specific strength training program for CF and aerobics (3 

to 5 km races, indoor and outdoor cycling, footvolley and walking). Regarding 

training duration, an average of 39.5 ± 1.8 minutes (n=45) was found, with 39.8 

± 2.3 minutes (n=19) for men and 39.2 ± 1.4 minutes (n=26) for women. 
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Table 1 provides data on the age and body composition of the sample. 

  

Table 1 – Age and Body Composition in CrossFit® Practitioners (Mean ± SD) 

Variable Total (n=45) Men (n=19) Women (n=26) 

Age (years) 32.6 ± 7.9 33.1 ± 8.6 32.2 ± 7.6 

Body mass (kg) 74.8 ± 13.8 83.7 ± 11.2 68.3 ± 11.8 

Fat mass (kg) 20.5 ± 6.5 19.7 ± 5.0 21.0 ± 7.5 

Fat-free mass (kg) 54.2 ± 10.6 64.0 ± 7.3 47.0 ± 5.7 

Fat mass (%) 27.3 ± 6.0 23.4 ± 3.6 30.1 ± 5.9 

Height (cm) 165.4 ± 26.4 176.57 ± 7.8 157.3 ± 32.3 

 

Total energy intake was higher among men compared to women 

(p=0.002), as demonstrated in Table 2. However, macronutrient intake was 

similar between men and women. The minimum carbohydrate intake 

recommendation considered the recommended value for moderate exercise of 

approximately one hour duration. Some recommendation parameters 

(guidelines) were included in Table 2. 

The EA results when analyzing the group of CF practitioners is 

demonstrated in table 3. 

Analyzing the individual behavior of CF practitioners, we can identify that 

the prevalence of LEA varies depending on the higher or lower energy 

expenditure value (figures 1 and 2). 3.9% of women and 15.8% of men (8.9% of 

the total sample) were classified as having LEA, below 30 kcal/kg FFM, when the 

EEE calculation used lower MET values, corresponding to lower exercise 

intensity, and 23.1% of women and 36.8% of men (28.9% of the total sample) 

presented LEA when the EEE calculation was based on higher MET values, 

corresponding to greater exercise intensity. 
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Table 2 – Energy and Macronutrient Intake in CrossFit® Practitioners (Mean ± 

SD) 

Variable 
Total 

(n=45) 
Men 

(n=19) 
Women 
(n=26) 

Guideline p-value 

Energy (kcal) 2229 ± 654 2618 ± 780 1945 ± 340 - 0,002 

CHO (%TEI) 41.9 ± 6.4 40.5 ± 8.0 42.9 ± 4.9 45.0 – 65.0# 0.213 

CHO (g/kg/d) 3.1 ± 1.0 3.1 ± 1.3 3.0 ± 0.7 5.0 – 7.0* 0.713 

PTN (%TEI) 24.9 ± 5.7 26.0 ± 6.4 24.0 ± 5.0 10.0 – 35.0# 0.238 

PTN (g/kg/d) 1.8 ± 0.5 1.9 ± 0.6 1.7 ± 0.4 1.2 – 2.0* 0.117 

LIP (%TEI) 33.4 ± 4.6 33.52 ± 4.4 33.4 ± 4.8 20.0 – 35.0# 0.923 

TEI: total energy intake, CHO: carbohydrate, PTN: protein, LIP: lipids.  
* Joint Position Statement, American College of Sports Medicine (ACMS), 2016 
# Dietary Reference Intakes: Macronutrients, 2002-2005 

 

Table 3 – Energy Availability in CrossFit® Practitioners (Mean ± SD) 

Variable 
Total 

(n=45) 

Men 

 (n=19) 

Women 

(n=26) 
p-value 

EA - lower 

limit of EEE 

(kcal/kg FFM) 

37.4 ± 7.8 37.0 ± 9.6 37.8 ± 6.3 0.753 

EA – upper 

limit of EEE 

(kcal/kg FFM) 

35.3 ± 7.8 35.0 ± 9.7 35.6 ± 6.3 0.813 

EA – lower/upper limit of EEE: energy availability was determined based on exercise 
energy expenditure (EEE) estimated at the lower or upper limit of MET/intensity 

  

76.9% of women and 63.2% of men (71.1% of the total sample) were 

classified as having insufficient EA, that is, in the range between 30 and 45 

kcal/kg FFM when the EEE calculation used lower MET values, and 65.4% of 

women and 47.4% of men (57.8% of the total sample) when the EEE calculation 

was based on higher MET values. 
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Figure 1 – Energy Availability in CrossFit® Practitioners (Men and Women) 

Based on Exercise Energy Expenditure with Lower MET Values. Dotted lines 

indicate energy availability cutoff points. 

 

Figure 2 – Energy availability in CrossFit® practitioners (men and women) Based 

on Exercise Energy Expenditure with Higher MET Values. Dotted lines indicate 

energy availability cutoff points. 
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The prevalence of adequate, insufficient and low energy availability is 

presented in Table 4. Most practitioners, regardless of the MET value used to 

estimate exercise energy expenditure (lower or greater exercise intensity), 

presented insufficient EA (between 30 and 45 kcal/kg FFM). If the lower MET 

range is considered, and consequently the lower EEE, 8.9% of practitioners were 

classified with LEA and 20% with adequate EA. However, when considering the 

higher MET range, and consequently the higher EEE, 28.9% of practitioners were 

classified with LEA and 13.3% with adequate EA. 

 

Table 4 – Energy Availability Prevalence in CrossFit® Practitioners Based on 

Lower and Upper MET Limits  

EA 

Lower MET values  Higher MET values 

Total 

(n=45) 

Men 

(n=19) 

Women 

(n=26) 
 

Total 

(n=45) 

Men 

(n=19) 

Women 

(n=26) 

Adequate 

(%) 
20.0 21.0 19.2  13.3 15.8 11.5 

Insufficient 

(%)  
71.1 63.2 76.9  57.8 47.4 65.4 

Low (%) 8.9 15.8 3.9  28.9 36.8 23.1 

Adequate EA: >45 kcal/kg FFM; Insufficient EA: 30-45 kcal/kg FFM; LEA: <30 kcal/kg 
FFM; MET: metabolic equivalents  

 

DISCUSSION 

 The main finding of this study was that most CF practitioners were in an 

EA range below the expected level for maintaining body weight and good athletic 

performance. To our knowledge, this is the first study to evaluate energy 

availability of CF practitioners. 

 The literature on CF practitioners is scarce and we only identified one 

study of undergraduate thesis from the Federal University of Brasília by Silva 

Cruz, (2018) which corroborates our findings. Much of the current literature 

regarding EA is based on cross-sectional studies and populations at risk for 

chronic LEA, such as sports practice that emphasize thinness or low weight or 
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populations with eating disorders (Melin et al., 2016; 2019). Furthermore, 

assessing EA tends to be difficult and prone to errors due to limitations in 

assessments of energy intake and energy expenditure (Burke et al., 2018; 

Heikura et al., 2018). 

Ensuring an adequate EA (≥45 kcal/kg FFM/day) for maintaining body 

weight and sports specialization is vital for good health and physical performance 

(Heikura et al., 2018), however, LEA (<30 kcal/kg MM/day) can result in reduced 

function of the hypothalamic-pituitary axis as an attempt by the body to conserve 

energy, consequently affecting reproductive hormones, endocrine function, bone 

health, significant loss of performance during exercise, among others. However, 

some individuals may already present physiological changes, reduction in fat 

mass and total weight, with EA values between 30-45 kcal/kg FFM/day (Burke et 

al., 2018). In our study, it was possible to assess that most practitioners have low 

or insufficient EA and, and although the determining factors for LEA are specific 

to the modality and more studies are needed in this population, Silva Cruz, (2018) 

corroborate our findings. 

Guebels et al., (2014) pointed out that energy consumption that provides 

an EA of 45 kcal/kg FFM/day was associated with energy balance, health 

maintenance and optimal body functions. In our study, only nine individuals had 

a consumption equal to or greater than this value when the EEE calculation used 

lower MET values, and only six individuals when the EEE calculation was based 

on higher MET values. 

EEE varies depending on training, sports season and performance level 

(Zanders et al., 2021). Moreover, energy balance, which occurs when food intake 

is equivalent to EEE, is important to maximize sports performance, minimizing 

loss of FFM, risk of injuries and infections, and lower risk for developing LEA  

(Logue et al., 2018). The higher the EEE, the greater the need for adequate 

energy intake to ensure that it is possible to meet the physiological needs of the 

body. 

MET calculation estimates EEE based on oxygen consumption compared 

to rest. The value of 1 MET represents the average rate of oxygen consumption 

at rest, expressed by the value of 3.5 mL of oxygen per kilogram of body mass 

per minute (3.5 mL/kg/min) or by the approximate value of 1 kcal/kg/h (Jetté et 

al., 1990). In this study, we chose to use lower and upper MET ranges in an 
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attempt to avoid over or underestimating EEE. It is not a strategy usually found 

in the literature but applied in clinical practice to help defining nutritional 

management. Furthermore, it is easy to apply and reproducible, in addition to 

being low-cost. 

Despite the growing interest of the sports population in CF, there are still 

few studies that anthropometrically describe its practitioners, which is essential 

for physical preparation, especially in elite athletes (Canda, 2012). In the study of 

Menargues-Ramírez et al., (2022) the sample presented a %FM of 12.17 ± 2.80% 

for men and 15.40 ± 1.25% for women, while our sample presented a %FM of 

23.4 ± 3.6% in men and 30.1 ± 5.9% in women, which can be considered high 

and may affect sports performance (Mangine et al., 2022), however, there are 

limitations, as this estimate was carried out using bioimpedance (Neves et al., 

2013), different from that of Menarques-Ramírez (2022), which used a skinfold 

protocol. Furthermore, considering the variability of the exercises performed and 

the completely different physical demands, it is difficult to find a single 

anthropometric profile for this modality (Menarques-Ramírez et al., 2022). 

Intentional and unintentional errors in portion and food sizes are common, 

so it is possible that the research participants may have omitted snacks, drinks 

or reduce food during the study period (Trabulsi & Schoeller, 2001). For this 

reason, we provided material with photos of food portions, and gave detailed 

guidance to each participant on how to fill out food records. Furthermore, we 

evaluated food records on different days. Considering energy intake, CF 

practitioners demonstrated a low consumption of carbohydrates compared to 

recommendations of sports entities, which is known to negatively affect sport 

performance and recovery (Souza et al., 2021). However, this could be maybe 

associated with information on the official website of the CF brand, suggesting 

that practitioners should have a limited daily intake of only 40% carbohydrates 

(Glassman, 2010). Previous research on running (Heikura et al., 2017), and 

endurance athletes (Masson & Lamarche, 2016), have also reported low 

carbohydrate intake. 

In addition to carbohydrate intake, adequate protein intake is crucial for a 

good muscular adaptive response to physical exercise, especially for good 

protein synthesis stimulation, suppression of protein degradation and 

mechanisms for post-exercise recovery and good functioning of the body in 
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training (Phillips & Van Loon, 2011). The protein intake of our sample was 

sufficient both in g/kg/day and %TEI, in which all participants consumed the 

minimum recommended by both the DRI and ACSM recommendations 

(American College of Sports Medicine, 2016; Dietary Reference Intakes for 

Energy, 2005). Regarding fat intake, the sample studied did not exceed the 

recommendation (Dietary reference intakes, 2006) but it would be important to 

evaluate the quality of the types of fat ingested (Jürgensen et al., 2015), which 

was not the focus of our analyses. 

It is important to highlight the scarcity of studies on EA in men, as due to 

the high prevalence of menstrual dysfunction and low bone mineral density in 

women who exercise, most research on EA is carried out with women. This is 

probably one of the few topics in nutrition that has been more investigated in 

women than in men, and this may also be associated with the fact that men’s 

physiology may be more resistant to LEA (Papageorgiou et al., 2017).  

Differences between men and women may also be associated with different 

endocrine and physiological responses, as well as body composition and energy 

demand (Schlegel & Křehký, 2022). 

Our study demonstrated that women had lower EA compared to the values 

presented by men, which was also reported in the study by Jesus et al., (2021), 

despite a different evaluation methodology. However, the study by Beermann et 

al., (2020) did not identify a difference between sexes. LEA may have an etiology 

associated with inappropriate eating behaviors, including eating disorders (Bonci 

et al., 2008). Notably, in almost all types of sports practice, the prevalence of men 

with eating disorders is lower than that observed in women (Jagim et al., 2022). 

The main eating disorders in women who exercise include high dietary 

restrictions, which may be associated with body composition issues, also 

associated with the desire for thinness in women. The literature addresses that, 

although the desire for thinness is often applied to both sexes, men tend to have 

this ambition less frequently than women (Smith et al., 2017). 

Energy demand during CF training, for both men and women, reaches 

supra-anaerobic threshold intensities, together with substantial increases in 

blood lactate, generating significant metabolic stress (Babiash et al., 2013). 

Therefore, training at such high intensity, with predominantly anaerobic activities 

and high-power cardiorespiratory activities, imposes a high and continuous 
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demand for glycogen. Therefore, an inadequate intake of carbohydrates can 

compromise training performance and subsequent glycogen replacement 

(Balsom et al., 2001).  

As limitations of this study, we have the fact that the sample is not 

representative of CF practitioners community, but on the other hand, it has an 

adequate sample size for the main outcome. Additionally, food records may 

underreport the dietary intake of participants. But the individuals were instructed 

in detail on how to complete the questionnaire, in which they also received 

photographic material with portion sizes to help describe the food consumed. The 

records also include typical and atypical days and were complemented by images 

of meals sent via WhatsApp® app, in order to be representative of usual intake. 

Finally, bioimpedance use can lead to erroneous results and interpretations on 

body composition if the participant's hydration status is altered. To minimize this 

problem, a pre-test guidance protocol was adopted. As strengths, this appears to 

be the first study on EA that included CF practitioners of both sexes, and 

proposed using information on perception of training intensity, using upper and 

lower MET ranges to assist in estimating EEE. The intention is to avoid under or 

overestimation and provide the health professional with a range of values that 

assist in clinical reasoning and decision-making. 

Given the wide spectrum of training adaptations presented in CF 

practitioners (due to the variety of training and periodization), it is difficult to 

establish a common profile for all practitioners. Despite some limitations of our 

study, we highlight the strength of being the first study to evaluate EA of this 

population and, even though we have characteristic studies with high-

performance athletes, it is important to evaluate this characteristic in non-athletes 

who perform high energy demand exercises. Furthermore, despite the growing 

number of CF followers around the world, there is still little evidence to support 

clinical practice. 

 

CONCLUSION 

In conclusion, our study reveals a prevalent issue of low or insufficient 

energy availability among CrossFit® practitioners. This finding suggests potential 

implications for increased injury rates, diminished sports performance, and other 

health-related concerns such as immunological changes. Given the limited 
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existing literature on energy availability in CrossFit® practitioners, our results 

underscore the importance of further research to explore and validate these 

trends in larger, more representative samples of this population. 
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5 CONCLUSÃO GERAL 

 

Dado o amplo espectro de adaptações de treinamento presentes nos 

praticantes de CF (devido à variedade de treinos e periodização), é difícil 

estabelecer um perfil comum a todos os praticantes. Apesar de algumas 

limitações presentes no nosso estudo foi possível verificar que os praticantes de 

CF apresentavam uma DE reduzida, o que pode apresentar risco para alterações 

fisiológicas e de desempenho esportivo.  

É importante que novos estudos sejam feitos, tanto com outras avalições 

de gasto energético total (GET) quanto com outros parâmetros de avaliação de 

composição corporal, bem como estudos de acompanhamento a longo prazo. 

Entretanto, nosso estudo foi eficiente no que se propôs e pode ser um 

passo inicial para que essa população seja mais estudada e tenhamos mais 

embasamento para melhores prescrições enquanto profissionais da saúde. 
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6 IMPACTOS DO TRABALHO 

 

 Esse trabalho impacta positivamente para que tenhamos melhores 

prescrições para praticantes de CrossFit®, não só em relação à disponibilidade 

de energia, mas também em relação ao consumo de macronutrientes. Mais 

estudos precisam ser feitos nessa mesma população, mas, ainda assim, é um 

começo extremamente importante para que a população em questão seja melhor 

assistida por profissionais da saúde. 
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APÊNDICES 

 

APÊNDICE A  

TERMO DE CONSENTIMENTO LIVRE E ESCLARECIDO 

Você está sendo convidado(a) a participar de uma pesquisa chamada 

“AVALIAÇÃO DA DISPONIBILIDADE ENERGÉTICA EM PRATICANTES DE 

CROSSFIT”, que tem como objetivo determinar a disponibilidade energética de 

praticantes de CrossFit através da avaliação da ingestão alimentar, do gasto 

energético com o exercício físico e da composição corporal.  

Considerando que o CrossFit (CF) é um exercício de alta intensidade que 

combina exercícios de força e aeróbicos, e, portanto, requer uma ingestão de 

alimentos compatível com seu gasto energético, é importante avaliar se a 

quantidade de alimentos ingeridos está adequada/disponível tanto para o 

exercício realizado quanto para as demais funções do organismo (isto se chama 

de disponibilidade energética).  

Precisaremos informações sobre:  

(1) sua alimentação no dia a dia, para isso você precisará anotar tudo o 

que comer durante 3 dias (é super importante que você não mude os seus 

hábitos alimentares nestes 3 dias, pois nossa intenção é justamente conhecer o 

dia-a-dia em relação à sua alimentação);  

(2) serão realizadas algumas medidas para avaliar a sua composição 

corporal (peso, altura e quantidade de gordura corporal – A gordura corporal será 

avaliada por 2 métodos – (a) Dobras cutâneas: para fazer estas medidas é usado 

um equipamento chamado ‘adipômetro’, parecido com uma pinça, que vai medir 

a quantidade de gordura em algumas regiões do corpo, como braço, perna, 

costas e barriga); (b) Bioimpedância: para fazer esta avaliação você só precisa 

ficar deitado em uma maca por alguns minutos. Vamos colocar uns adesivos nas 

suas mãos e pés para conectar o aparelho, que permite a passagem de uma 

corrente elétrica de baixa intensidade por todo o corpo. Mas não se preocupe, 

não existe a possibilidade de dar choque, e o teste é super-rápido e você não vai 

sentir nenhuma dor ou desconforto;  

(3) seu treino de CrossFit (quantas vezes por semana, quanto tempo cada 

dia, qual a sua percepção de intensidade - leve/moderado/intenso)  
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A sua participação será necessária em 1 encontro presencial (tempo 

estimado de ~40 a 50 min), que será agendado previamente com você. Neste 

encontro faremos a avaliação da composição corporal, conversaremos sobre 

seu treino de CrossFit, e iremos lhe orientar como fazer as anotações sobre 

alimentação.  

Você tem liberdade para desistir de participar da pesquisa a qualquer 

momento, sem que isto traga qualquer tipo de prejuízo a você. É importante 

destacar que você não terá gastos financeiros para participar deste estudo (as 

avaliações serão realizadas no seu local de treino), mas caso ocorra qualquer 

gasto, comprovadamente relacionado com a pesquisa, você será ressarcido 

pelos pesquisadores. Da mesma forma, não haverá remuneração financeira pela 

sua participação como voluntário. Caso haja qualquer prejuízo 

comprovadamente decorrente desta pesquisa, haverá garantia de indenização 

pelos pesquisadores.  

Os pesquisadores garantem manutenção de sigilo e privacidade de suas 

informações durante todas as fases do estudo. Serão divulgados apenas os 

resultados do grupo como um todo por meio de publicações científicas em 

congressos e/ou revistas especializadas, sendo que o nome dos participantes 

será mantido em absoluto sigilo. Além disso, os dados obtidos na pesquisa não 

serão utilizados para outros fins além dos previstos neste projeto.  

Os benefícios de participar deste estudo consistem nos resultados da 

avaliação da sua composição corporal e do seu consumo alimentar. Os riscos 

em participar desta pesquisa são considerados mínimos, e estão relacionados 

ao seu desconforto em realizar as medidas de dobras cutâneas (cada medida é 

como se fosse um beliscão bem leve), mas estas avaliações serão realizadas 

por um membro da equipe treinado e experiente afim de evitar ou minimizar 

qualquer desconforto. Também gostaríamos de dizer que caso você tenha 

qualquer dúvida sobre os procedimentos da pesquisa pode pedir auxílio aos 

pesquisadores, que estarão sempre disponíveis para lhe ajudar e esclarecer 

dúvidas. Gostaríamos que você soubesse que todos os pesquisadores tem 

experiência com os testes, que estão acostumados a realizá-los e que vão seguir 

todos os protocolos para garantir sua segurança durante todas as etapas do 

estudo.  
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A assinatura deste termo, em duas vias, indica que você leu e entendeu 

todas as informações sobre a sua participação neste projeto e você concorda em 

participar como voluntário. Uma das vias permanece com o participante e a outra 

fica com o pesquisador.  

Se tiver qualquer dúvida referente a assuntos relacionados com esta 

pesquisa, favor contatar o pesquisador responsável no telefone indicado a 

seguir, ou a aluna de mestrado Tayani Palma Cohen (55) 99913-4297, ou ainda 

o Comitê de Ética em Pesquisa com Seres Humanos da Universidade Federal 

de Ciências da Saúde de Porto Alegre. 

 

Dados de Identificação do Pesquisador Responsável:  

Profa. Dra. Cláudia Dornelles Schneider Telefone: (51) 3303-8830 e-mail: 

claudias@ufcspa.edu.br  

Universidade Federal de Ciências da Saúde de Porto Alegre (UFCSPA)  

Rua Sarmento Leite, 245 - Departamento de Nutrição – Porto Alegre, RS. 

 

Endereço do Comitê de Ética em Pesquisa da UFCSPA:  

Rua Sarmento Leite, 245, sala 407, Prédio 3 - CEP 90.050-170 – Porto Alegre, 

RS  

Telefone: (51) 3303-8804 e-mail: cep@ufcspa.edu.br  

 

Nome em letra de forma do participante: _______________________________  

Assinatura do participante:__________________________________________ 

Assinatura do pesquisador:__________________________________________  

 

Porto Alegre _____ de ___________________ de ______. 
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APÊNDICE B  

CARTAZ DE DIVULGAÇÃO 
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ANEXOS  

 

ANEXO A  

PARECER DE APROVAÇÃO DO CEP/UFCSPA



55 
 



56 
 

 

 

 

 

 

 

 


