
		
			[image: ]
		

		
			
				1

			

		

		
			
				Volume 43, 2025

				DOI:  https://doi.org/10.17533/udea.rfnsp.e356821

				Received: 07/06/2024

				Approved: 02/12/2024

				Published: 11/03/2025

				English version: 24/10/2025

				Cite:

				Carvajal-Tello N, Caballero-Lozada AF, Marín-Herrada S, Hidalgo-Santander JF, Barahona-Guzmán JP, Segura-Ordoñez A. Effectiveness of the 6-minute walk test in the assessment of aerobic capacity in people with obesity: a scoping review. Rev. Fac. Nac. Salud Pública. 2025;43:e356821. DOI: https://doi.org/10.17533/udea.rfnsp.e356821

			

		

		
			[image: ]
		

		
			
				© Universidad de Antioquia

				This work is distributed under a Creative Commons Attribution-ShareAlike LicenseCommons Atribución-NoComercial-CompartirIgual 4.0 Internacional. 

				https://creativecommons.org/licenses/by-nc-sa/4.0/

			

		

		
			
				[image: ]
			

		
		
			
				Check for updates

			

		

		
			
				Title: Stairs

				Author: Juan Fernando Ospina - Photographer

				 Medellín, 2016

			

		

		
			
				Research / Health services

			

		

		
			[image: ]
		

		
			
				Effectiveness of the 6-minute walk test in the assessment of aerobic capacity in people with obesity: a scoping review*

				Nathali Carvajal-Tello1, Andrés Fabricio Caballero-Lozada2, Stephanía Marín-Herrada3, Juan Felipe Hidalgo-Santander4, Johana Patricia Barahona-Guzmán5, Alejandro Segura-Ordoñez6

				1	Magíster en Alta Dirección de Servicios Educativos. Grupo de investigación Salud y Movimiento. Universidad Santiago de Cali. Colombia. carvajaltellonathali@gmail.com

				2	Especialista en Anestesiología y Reanimación. Especialista en Medicina Crítica y Cuidados Intensivos. Universidad del Valle. Hospital Universitario del Valle. Fundación Hospital San José de Buga. Colombia. andres.caballero@correounivalle.edu.co

				3	Fisioterapeuta. Universidad Santiago de Cali. Colombia. stephaniamarim2@gmail.com

				4	Fisioterapeuta. Universidad Santiago de Cali. Colombia. felipejfhs96@gmail.com

				5	Médico General. Universidad San Martín. Hospital Universitario del Valle. Colombia. joha68co@gmail.com

				6	Magíster en Fisiología. Estudiante de Doctorado en Fisiología. Grupo de investigación Salud y Movimiento. Universidad Santiago de Cali. Colombia. alejandro.segura@correounivalle.edu.co

				Abstract

				Objective: This scoping review aimed to systematize the available evidence on the effectiveness of the 6-minute walk test in the assessment of aerobic capacity in people with obesity, and its usefulness for the prescription of physical exercise.

				Methods: PubMed, Science Direct, Springer, Scopus and LILACS databases were reviewed. The search was limited from 2013 to 2023. Randomized controlled studies and prospective longitudinal studies were included. The data obtained were analyzed using the checklist proposed by the PRISMA Extension for Scoping Reviews (PRISMA-ScR).

				Results: A total of 10 papers reporting results from randomized controlled studies and prospective longitudinal studies (50% of each) were analyzed, with 70% being from the Americas and 90% being written in English. The total number of participants was 1,575, and they were aged between 18 and 75 years. In the studies that specified sex, 66.3% were women. The body mass index for the experimental group ranged from 30.5 ± 2.8 to 48.99 ± 11.61 kg/m2. The distance traveled in the 6-minute walk test was observed to range from 428.3 ± 85.7 m, p < 0.0001, to 602.6 ± 70.2 m, p = 0.001. The VO2 max ranged between 16.9 ± 2.7 mLO2/kg/min-1 (p < 0.05) and 25.1 ± 4.7 mLO2/kg/min-1 (p = 0.001).

				Conclusion: The 6-minute walk test is an effective and complementary tool in the design of exercise programs aimed at people with obesity, as it is a useful, simple and objective measure for exercise prescription and clinical follow-up.

				----------Keywords: aerobic capacity, obesity, 6-minute walk test
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				*	This article is a product of the research project "Effectiveness of the 6-minute walk test in patients with obesity: An exploratory review 2013-2023." Start date: February 24, 2023; end date: August 17, 2023. Minutes 618/2023.
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				Efectividad de la prueba de caminata de 6 minutos en la evaluación de la capacidad aeróbica de personas con obesidad: una revisión exploratoria

				Resumen

				Objetivo: Esta revisión exploratoria buscó sistematizar la evidencia disponible en relación con la efectividad de la prueba de caminata de 6 minutos en la evaluación de la capacidad aeróbica de personas con obesidad, y su utilidad para la prescripción del ejercicio físico.

				Métodos: Se revisaron las bases de datos PubMed, Science Direct, Springer, Scopus y lilacs. Se limitó la búsqueda desde 2013 a 2023. Se incluyeron estudios controlados aleatorizados y estudios longitudinales prospectivos. Los datos obtenidos fueron analizados mediante la lista de chequeo planteada por Extension for Scoping Reviews - (PRISMA-ScR) para revisiones exploratorias.

				Resultados: Se analizaron 10 artículos, resultados de estudios controlados aleatorizados y estudios longitudinales prospectivos (50 % cada uno); el 70 % del continente americano y el 90 % en inglés. El total de participantes fue de 1575, con edades entre los 18 y los 75 años. En los estudios que especificaron el sexo, el 66,3 % eran mujeres. El índice de masa corporal para el grupo experimental osciló entre 30,5 ± 2,8 y 48,99 ± 11,61 kg/m2. La distancia recorrida en la prueba de caminata de 6 minutos se observó en un rango de 428,3 ± 85,7 m, p < 0,0001, a 602,6 ± 70,2 m, p = 0,001. El VO2 máx se observó entre 16,9 ± 2,7 mLO2/kg/min–1, p < 0,05 y 25,1 ± 4,7 mLO2/kg/min–1, p = 0,001.

				Conclusión: La prueba de caminata de 6 minutos es una herramienta efectiva y complementaria en el diseño de programas de ejercicio dirigido a personas con obesidad, siendo una medida útil, sencilla y objetiva para la prescripción del ejercicio y el seguimiento clínico.

				----------Palabras clave: capacidad aeróbica, obesidad, prueba de caminata de 6 minutos.

				Eficácia do teste de caminhada de 6 minutos na avaliação da capacidade aeróbica em indivíduos obesos: uma revisão de escopo

				Resumo

				Objetivo: Esta revisão exploratória buscou sistematizar as evidências disponíveis sobre a eficácia do teste de caminhada de 6 minutos na avaliação da capacidade aeróbica de pessoas com obesidade e sua utilidade na prescrição de exercícios físicos.

				Métodos: Foram revisadas as bases de dados PubMed, Science Direct, Springer, Scopus e lilacs. A busca foi limitada de 2013 a 2023. Foram incluídos ensaios clínicos randomizados e estudos longitudinais prospectivos. Os dados obtidos foram analisados utilizando o checklist proposto pela Extension for Scoping Reviews - (PRISMA-ScR) para revisões exploratórias.

				Resultados: Foram analisados dez artigos, resultados de ensaios clínicos randomizados e estudos longitudinais prospectivos (50% cada); 70% do continente americano e 90% em inglês. O número total de participantes foi de 1.575, com idades entre 18 e 75 anos. Nos estudos que especificaram sexo, 66,3% eram mulheres. O índice de massa corporal do grupo experimental variou de 30,5 ± 2,8 a 48,99 ± 11,61 kg/m2. A distância percorrida no teste de caminhada de 6 minutos variou de 428,3 ± 85,7 m, p < 0,0001, a 602,6 ± 70,2 m, p = 0,001. O VO2 máx foi observado entre 16,9 ± 2,7 mLO2/kg/min–1, p < 0,05 e 25,1 ± 4,7 mLO2/kg/min–1, p = 0,001.

				Conclusão: O teste de caminhada de 6 minutos é uma ferramenta eficaz e complementar no desenho de programas de exercícios direcionados a pessoas com obesidade, sendo uma medida útil, simples e objetiva para prescrição de exercícios e acompanhamento clínico.

				----------Palavras-chave: capacidade aeróbica, obesidade, teste de caminhada de 6 minutos.
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				Introduction

				The World Health Organization (WHO) defines obesi-ty as a condition in which there is abnormal or exces-sive accumulation of body fat tissue with detrimental effects on health [1]. The superior form of energy sto-rage within the organism is mainly distributed in lipid deposits [2]. Despite the availability of this resource, it is well known that the energy consumption used prima-rily during metabolic stress in general for the mainte-nance of basic survival functions comes from the oxida-tive metabolism of carbohydrates for the resynthesis of adenosine triphosphate (ATP) [3]. The release of energy in the catabolism of macronutrients is aimed at the phos-phorylation of adenosine diphosphate, which regenera-tes the energy rich compound into ATP, where oxygen utilization plays a key role. From a physiological point of view, obesity results in an imbalance between energy intake and energy consumption. In this imbalance, the nutrients that are not utilized as an energy resource are stored for later use [4].

				There are more than one billion overweight adults in the world, of which approximately 300 million su-ffer from obesity. Being overweight or obese implies a higher risk of mortality, as well as the development of multiple pathologies, especially coronary heart disease, type 2 diabetes, and cancer, which are listed as the main causes of death globally [5]. In United States, obesity exhibits prevalence values between 5 and 20% in adult men, and between 8 and 30% in women [6]. In Colom-bia, the prevalence of obesity is similar, being more fre-quent in women (22.4%), than in men(14.4%) [7].

				An indicator frequently used to identify overweight and obesity in adults is the body mass index (BMI). This establishes the ratio between weight and height. The WHO considers that an adult is overweight when his or her BMI is equal to or greater than 25, and that he or she has grade I obesity when the BMI is equal to or greater than 30 [8]. However, it should be noted that, although this indicator is the most widely used, it may not adequa-tely assess overweight status and obesity, since it works well when the ratio between fat and muscle proportion is normal, but it can generate erroneous classifications when there is a higher percentage of lean mass than fat [9].

				Obesity impacts multiple body systems in a per-son. At the pulmonary level, obesity causes mechanical compression of the lungs, restricts the thoracic cavi-ty, and increases both respiratory rial neural drive and thoracic blood volume. This results in reduced thora-cic compliance, impairment of diaphragmatic function, and an increase in respiratory work, greatly limiting the functional performance of the patient in daily motor ac-tivities such as walking or climbing stairs. This limita-

			

		

		
			
				tion, in turn, affects the oxygen consumption (VO2) of the patient [10].

				In most cases, obesity is treated with exercise and li-festyle modification. This type of interventions has been found to reduce insulin resistance sensitivity, optimize the lipid profile, and decrease BMI and fat-free mass [11]. Aerobic exercise, in particular, has been reported to improve body composition and has multiple benefits for activation and metabolic regulation, which, in turn, allow for an optimal energy balance between caloric in-take and caloric loss and have direct effects on the de-crease of adipose tissue [12].

				The assessment of oxygen consumption in people with obesity is fundamental in the integral approach to their health. This group of patients has a higher oxygen demand due to excess body mass [13], which can compromise bodily functions. Assessing oxygen consumption allows health professionals to identify li-mitations in aerobic capacity, plan personalized exercise and nutrition interventions, and monitor the efficacy of treatments, which improves quality of life and reduces the risk of mortality associated with obesity [14].

				Considering the above, the literature reports the use of different tests to determine aerobic capacity in people with obesity such as the incremental exercise [15], the Nordic walking [16], and ergospirometry tests [17]. However, one of the most widely implemented tests in exercise prescription programs in obesity for monitoring and evaluation is the 6-minute walk test (6MWT) [18].

				The 6MWT is a measure of functional capacity and is a reliable tool for the diagnosis, prognosis, and fo-llow-up of individuals with chronic diseases. It is also low cost and easy to administer [19], and it assesses in an integrated manner the response of the cardiovascular pulmonary, neuromuscular, and metabolic systems to the stress imposed by exercise [20]. Besides, it analyzes the maximum distance that an individual can walk as fast as possible, in a time of 6 minutes, in a corridor of 30 me-ters [21]. Although it is usually considered a submaxi-mal exercise test, some people can reach their maximum exercise capacity, which allows the calculation of VO2 in an indirect manner [22]. Thus, it is a useful tool for assessing aerobic capacity in different populations. Par-ticularly, it is considered useful in the estimation of VO2 [23] in patients who suffer from obesity. In sum, eva-luating the effectiveness of 6MWT to determine aerobic response and its implementation in clinical practice is of extreme relevance.

				Hence, the objective of this exploratory review was to systematize the available evidence regarding the effectiveness of the 6MWT in the assessment of aerobic capacity and its usefulness for the prescription of exerci-se in people with obesity. The specific question guiding the study was: what is the effectiveness of the 6MWT in 
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				the estimation of aerobic capacity in people with obesity according to the scientific literature? 

				Methods

				This section maps the exploratory review conducted, also known as scoping review, where from a research question, existing knowledge is synthesized with a sys-tematic methodology and key concepts [24].

				Sources of information

				Articles with the following priority outcomes were in-cluded: obese population, 6MWT, distance traveled and VO2 peak, in the period 2013-2023. For the search, the electronic databases PubMed, Science Direct, Springer, Scopus and LILACS were used in Spanish, English and Portuguese between March 1, 2023 and June 1, 2023.

				Eligibility criteria

				Inclusion criteria: randomized clinical trials (RCT) and prospective longitudinal studies (PLS), whose partici-pants were adults with obesity, BMI>30, that took the 6MWT to evaluate peak VO2.

				Exclusion criteria: articles such as systematic re-views or meta-analysis, case series, or case reports.

				Search strategy

				The following is a description of the search strategy using the PICO methodology: P: Participants, I:Intervention, C:Comparison, O:Outcomes.

				Participants: people with BMI > 30 (obesity grade 1).

				Intervention: exercise prescription with the 6MWT.

				Comparison: people with normal weight (BMI bet-ween 18.5 and 24.9) and overweight people (BMI bet-ween 25.0 and 29.9) to which other aerobic tests were applied to estimate aerobic capacity.

				Results: measurement of the distance covered for indirect calculation of VO2 max.

				The search included terms found in the multilingual thesaurus Descriptors of the Medical Subject Headings (DeCS/Mesh) library and used Boolean operators to look up the following term combinations in the three selected languages: (obesity OR overweight) AND (six-minute walking test OR oxygen consumption) AND (exercise OR cardiac performance).

				The literature review resulted in 2353 studies from the five databases. A total of 1885 records were elimina-ted before the selection phase due to being duplicates. In total, 468 records were evaluated according to their title and abstract, of which 430 were excluded because they did not meet the aforementioned inclusion criteria, leaving 44 

			

		

		
			
				studies for full-text reading. Of these, six studies were not retrieved, 38 were evaluated for eligibility, and 28 were ex-cluded because they were using evaluation strategies other than 6MWT or it did not match the study type.

				The extraction of information from the included ar-ticles was done by two researchers: the first collected the data, and the second verified whether the data met all the inclusion criteria described in the eligibility criteria. The re-searchers, through a critical reading of the selected articles, elaborated a matrix in Excel®, which contained a checklist with the inclusion criteria. The purpose of this stage was to identify the studies that met the variables to be analyzed in the study, and to eliminate duplicate records.

				After extracting the information from the two re-searchers, if no consensus was reached regarding the articles to be included, a third member of the research team was summoned to make the final decision. This step avoided the risk of selection bias in the articles in-cluded. In the end, 10 studies were included. A PRISMA flowchart with details about the reviewed articles is pre-sented in Figure 1 [25].

				Risk of bias and quality assessment

				To assess the quality of the articles in the RCTs, the TESTEX scale was used. This is a tool for assessing the quality of exercise training studies that addresses the fo-llowing: the crossover from sedentary control to exerci-se, the periodic adjustment of the intensity of exercise training with respect to the adaptation to physical trai-ning, and the report of the characteristics of the exercise program. It consists of 12 criteria, some of which have more than one possible point, for a maximum score of 15 points (5 points for study quality and 10 points for reporting) [26].

				The MINORS (Methodological Index for Non-Randomized Studies) scale was used for the PLS. This consists of 12 items, considering aspects such as defined objectives, prospective collection, study design, sample size calculation, and adequate statistical analysis [26]. Each of these items was rated as follows: 0 if not repor-ted; 1 if reported but inadequate; and 2 if reported and adequate. At the end of the evaluation, the points were summed up and the ideal score was determined. This was 16 for non-comparative studies and 24 for compa-rative studies [27].

				Data synthesis strategy

				To synthesize the data, a qualitative and quantitative summary was prepared. This included metabolic chan-ges, population characteristics, population selection strategies, methods for classifying and assessing obesity, exercise prescription, and VO2 peak.
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				Figure 1. Identification of studies included
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				Data analysis

				The data from each of the different studies were recor-ded in an Excel® template. The results of the variables analyzed were expressed as percentages, frequencies, and measures of central tendency, such as mean, me-dian, and mode. In addition, a comparative analysis was performed for the RCT studies that had control and ex-perimental groups. All results were presented on tables. 

			

		

		
			
				If the distance in the 6MWT had a correlation with BMI and VO2 max, or if the physical exercise program had a significant improvement effect on VO2 max, this was taken as significant. 

				Ethical considerations

				Regarding ethical aspects, management of the clini-cal information of the patients reported in the studies 
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				rative tests: The first was the cardiopulmonary exercise test (CET), which consisted of four steps: it started with 2 minutes of rest in a sedentary position, followed by 2 minutes of rest in a bipedal position on the treadmill; then, it proceeded to an incremental phase, using the Bruce protocol; and, finally, it had a 3-minute recovery period. Exhaled gases were measured continuously on a breath-by-breath basis, using a portable instrument. The control group (CG) reported a distance covered of 849.1 ± 185.3 meters, and the experimental group (EG), 545.0 ± 150.1 meters. Regarding VO2, the CG reported 29.7 ± 5.1 mL/kg/min, and the EG, 22.9 ± 4.7 mL/kg/min.

				In the second test, called progressive walking test (PWT), subjects had to walk along a 10-meter circuit, delimited by two cones, and the speed was guided by a sound. The result was 389.6 ± 95.7 in VO2; in the CG: 1444.9 ± 296.0, and in the EG: 1661.0 ± 301.4 mL/min.

				On the other hand, the study by Muollo et al. [35] also compared 6MWT with Nordic walking, where the subjects had to walk a circuit supported by a cane to propel the gait. In the test, a distance at baseline of 131.0 ± 40 m, at 3 months of 139 ± 41.5 m and at 6 months of 45.7 ± 41.6 m was achieved. VO2 at baseline was reported as 22.9 ± 4.7 mL O2/kg/min-1, at 3 months as 24.7 ± 4.7 mLO2/kg/min-1 and at 6 months as 25.1 ± 4.7 mL O2 / kg / min-1.

				Assessment of risk of bias and quality of articles

				The mean MINORS score for PLS, for the five studies [28-32], was between 14 and 18, respectively. Accor-ding to the interpretation of the results, the ideal score would be 16 for noncomparative studies. Three studies were found above this value. The mean TESTEX score for the five included RCT [33-37] was 13 out of 15. The most frequent omissions were the follow-up of activity in the control groups and the lack of precise information on exercise prescription parameters. 

				The results of the evaluation of the ten studies inclu-ded are associated with the lack of unbiased assessment of the results (blinding) and the limited calculation of the study sample size. For the methodological quality assessments with TESTEX and MINORS, an agreement between two raters was achieved without requiring the support of a third person.

				Discussion

				The aim of the present exploratory review was to iden-tify the effectiveness of the 6MWT in the assessment of aerobic capacity and its usefulness for exercise prescrip-tion in people with obesity. According to the 10 studies included, with a total of 1575 participants, statistically 

			

		

		
			
				was taken into consideration. In particular, researchers looked at data protection, privacy and confidentiality.

				Results

				Results from this study cover two aspects: a) the charac-teristics of the bibliography, and b) the characteristics of the participants, the evaluation of the effect of 6MWT to establish the aerobic response to exercise, and the eva-luation of the risk of bias and the quality of the articles.

				Characteristics of the bibliography

				Of the ten studies included, the types of study were 50% RCTs (n = 5), and 50% PLSs (n = 5). Of these, 70% (n = 7) came from the Americas, 20% (n = 2) from Europe and 10% (n = 1) from Asia. Regarding the lan-guage of the texts, 90% (n = 9) were written in English and the remaining 10% (n = 1) in Portuguese. None of the articles selected were written in Spanish. Table 1 shows the characteristics of the studies included.

				Characteristics of the participants and evaluation of the effect of 6MWT to establish the aerobic response to exercise

				The total number of participants was 1575, with ages ranging from 18 to 75,. Sex was specified in 1387 par-ticipants, of which 66.3% (n = 919) were female. The height of the participants in the experimental group ran-ged from 160 ± 0.1 cm [35] to 175 ± 0.07 cm [29]. As for weight and BMI, these ranged between 78.9 ± 12.6 kg [34] and 149.6 ± 37.8 kg [29], and between 30.5 ± 2.8 kg/m2 [34] and 48.99 ± 11.61 kg/m2 [29], respectively.

				The distance traveled in the experimental group of the obese population ranged from 428.3 ± 85.7 m, p < 0.0001 [28] to 602.6 ± 70.2 m [34], p = 0.001, while in the control group of population without obesity, a range was found between 610.0 ± 120.7 m, p < 0,05 [33] to 616.86 ± 50.23 m, p < 0.01 [30]. VO2 max was estimated in three studies [31,33,35]. For the ex-perimental group, it ranged between 16.9 ± 2.7 mL O2/kg/min-1, p < 0.05 [33] and 25.1 ± 4.7 mL O2/kg/min–1, p = 0.001 [35]. For the control group, it was in the range of 21.4 ± 4.9 mL O2/kg/min –1, p < 0.05 [33] and 23.0 ± 2.5 mL O2/kg/min–1, p = 0.001 [35] (see Table 2).

				Evaluation of other tests to establish aerobic response to exercise

				In addition to evaluating the 6MWT, the study by Di Thommazo-Luporini et al.’s [33] analyzed two compa-
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					Number

				

				
					Authors/Year

				

				
					Title

				

				
					Type of study

				

				
					Country

				

				
					Language

				

				
					Objective(s)

				

				
					Quality Methodological TESTEX/MINORS

				

				
					1

				

				
					Luchesa et al., 2020 [28]

				

				
					Contribution of lung function in predicting distance covered in the 6-min walk test in obese Brazilian women

				

				
					PLS

				

				
					Brazil

				

				
					English

				

				
					To explore the determinants of 6MWT and evaluate the influence of lung function on distance traveled.

				

				
					15 (MINORS)

				

				
					2

				

				
					Quaresma et al., 2021 [29]

				

				
					Reference equation for the six-minute walk test inBrazilian patients with obesity

				

				
					PLS

				

				
					Brazil

				

				
					English

				

				
					Establish a reference equation for the predicted distance in 6MWT in obese Brazilian subjects.

				

				
					14 (MINORS)

				

				
					3

				

				
					Moreira et al., 2021 [30]

				

				
					Relationship between peak expiratory flow and impaired functional capacity in obese individuals 

				

				
					PLS

				

				
					Brazil

				

				
					Portuguese

				

				
					To assess lung function and functional capacity in obese adults, and to determine if there is a correlation between reduced peak expiratory flow and impaired functional capacity.

				

				
					17 (MINORS)

				

				
					4

				

				
					Metz et al., 2018 [31]

				

				
					A new equation based on the 6-min walking test topredict VO2peak in women with obesity 

				

				
					PLS

				

				
					France

				

				
					English

				

				
					To investigate the relationship between the distance traveled during the 6MWT with the objectively measured peak VO2 and to propose a new equation to predict peak VO2 from the 6MWT in obese patients.

				

				
					17 (MINORS)

				

				
					5

				

				
					Luchesa et al., 2021 [32]

				

				
					Reference value for the distance walked in the six-minute walk test in obese Brazilian men in the preoperative period of bariatric surgery

				

				
					PLS

				

				
					Brazil

				

				
					English

				

				
					To establish a reference value for 6MWT in obese Brazilian men in the preoperative period of bariatric surgery.

				

				
					18 (MINORS)

				

				
					6

				

				
					Di Thommazo- Luporini et al., 2016 [33]

				

				
					Are cardiovascular and metabolic responses to field walking tests interchangeable and obesity-dependent?

				

				
					RCT

				

				
					Brazil

				

				
					English

				

				
					To investigate whether the cardiovascular and metabolic responses to the 6MWT and the ISWT agree with the CPX and to determine whether both submaximal tests are interchangeable in obese and eutrophic individuals.

				

				
					13 (TESTEX)
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					Number

				

				
					Authors/Year

				

				
					Title

				

				
					Type of study

				

				
					Country

				

				
					Language

				

				
					Objective(s)

				

				
					Quality Methodological TESTEX/MINORS

				

				
					7

				

				
					Kuo et al., 2020 [34]

				

				
					Six-week inspiratory resistance training ameliorates endurance performance but does not affect obesity- related metabolic biomarkers in obese adults: A randomized controlled trial

				

				
					RCT

				

				
					Taiwan

				

				
					English

				

				
					To examine the effects of a six-week IRT training on biomarkers of metabolic health, pulmonary function and endurance in obese individuals.

				

				
					12 (TESTEX)

				

				
					8

				

				
					Muollo et al., 2019 [35]

				

				
					The effects of exercise and diet program in overweight people - Nordic walking versus walking 

				

				
					RCT

				

				
					Italy

				

				
					English

				

				
					To evaluate the effects of diet combined with long supervision in Nordic walking training versus the effect of 6MWT on body composition, aerobic capacity and endurance strength in overweight adults.

				

				
					13 (TESTEX)

				

				
					9

				

				
					Wooldridge et al., 2019 [36]

				

				
					Improvement in 6-min walk test distance following treatment for behavioral weight loss and disinhibited eating: An exploratory secondary analysis 

				

				
					RCT

				

				
					United States

				

				
					English

				

				
					To examine whether a 4-week acceptance and commitment therapy intervention for uninhibited eating or a behavioral intervention for weight loss improve exercise capacity.

				

				
					13 (TESTEX)

				

				
					10

				

				
					Baillot et al., 2015 [37]

				

				
					The 6-min walk test reflects functional capacity in primary care and obese patients

				

				
					RCT

				

				
					Canada

				

				
					English

				

				
					To determine the association between 6MWT and physical functional capacity in primary care patients and obese individuals.

				

				
					12 (TESTEX)

				

				
					cpx: Cardiopulmonary exercise test, RCT: Randomized controlled trials, PLS: Prospective longitudinal study, IRT: Inspiratory endurance, ISWT: Incremental walking test on shuttle, NW: Nordic walking, VO2: Oxygen consumption.
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					Number

				

				
					Authors/Year

				

				
					Title

				

				
					Type of study

				

				
					Country

				

				
					Language

				

				
					Objective(s)

				

				
					Quality Methodological TESTEX/MINORS

				

				
					7

				

				
					Kuo et al., 2020 [34]

				

				
					Six-week inspiratory resistance training ameliorates endurance performance but does not affect obesity- related metabolic biomarkers in obese adults: A randomized controlled trial

				

				
					RCT

				

				
					Taiwan

				

				
					English

				

				
					To examine the effects of a six-week IRT training on biomarkers of metabolic health, pulmonary function and endurance in obese individuals.

				

				
					12 (TESTEX)

				

				
					8

				

				
					Muollo et al., 2019 [35]

				

				
					The effects of exercise and diet program in overweight people - Nordic walking versus walking 

				

				
					RCT

				

				
					Italy

				

				
					English

				

				
					To evaluate the effects of diet combined with long supervision in Nordic walking training versus the effect of 6MWT on body composition, aerobic capacity and endurance strength in overweight adults.

				

				
					13 (TESTEX)

				

				
					9

				

				
					Wooldridge et al., 2019 [36]

				

				
					Improvement in 6-min walk test distance following treatment for behavioral weight loss and disinhibited eating: An exploratory secondary analysis 

				

				
					RCT

				

				
					United States

				

				
					English

				

				
					To examine whether a 4-week acceptance and commitment therapy intervention for uninhibited eating or a behavioral intervention for weight loss improve exercise capacity.

				

				
					13 (TESTEX)

				

				
					10

				

				
					Baillot et al., 2015 [37]

				

				
					The 6-min walk test reflects functional capacity in primary care and obese patients

				

				
					RCT

				

				
					Canada

				

				
					English

				

				
					To determine the association between 6MWT and physical functional capacity in primary care patients and obese individuals.

				

				
					12 (TESTEX)

				

				
					cpx: Cardiopulmonary exercise test, RCT: Randomized controlled trials, PLS: Prospective longitudinal study, IRT: Inspiratory endurance, ISWT: Incremental walking test on shuttle, NW: Nordic walking, VO2: Oxygen consumption.

				

			

		

		
			
				
					Number

				

				
					Authors/Year

				

				
					Title

				

				
					Type of study

				

				
					Country

				

				
					Language

				

				
					Objective(s)

				

				
					Quality Methodological TESTEX/MINORS

				

				
					TESTEX scale criteria:

					1. Eligibility criteria specified.

					2. Randomization specified.

					3. Allocation concealment.

					4. Similar groups at baseline.

					5. Blinding of the evaluator (for at least one of the outcomes).

					6. Outcome measures assessed in 85% of the patients.

					7. Intention-to-treat analysis. This is an analysis in a clinical trial based on the group to which they have been initially assigned and not on the treatment finally received. It is used to reduce the risk of bias that could occur if dropouts or changes in a treatment study are not randomized.

					8. Statistical comparisons between groups.

					9. Point measures and measures of variability for all reported outcomes.

					10. Monitoring of activity in control groups.

					11. Relative exercise intensity was held constant.

					12. Exercise volume and energy expenditure. For the rating of the scale, for each item, 1 point is assigned if compliant and 0 if not compliant. For item 6, up to 3 points can be assigned, and for item 8 up to 2 points, for a maximum of 15 points in the evaluation of the scale.

					 Criteria for the MINORS scale:

					1. Clearly defined objective.

					2. Consecutive inclusion of patients.

					3. Prospective data collection.

					4. Appropriate results for the objective of the study in accordance with the intention to treat.

					5. Unbiased evaluation of the results (blinding).

					6. Follow-up period appropriate to the study objective.

					7. Loss to follow-up of less than 5%.

					8. Study sample size calculation, 95 % confidence interval.

					9. An adequate control group.

					10. Control and experimental group managed at the same time.

					11. Baseline equivalence of groups.

					12. Adequate statistical analyses. 0=not reported; 1=reported but inadequate; 2 comparative studies such as RCTs.=reported and adequate. The ideal score would be 16 for non-comparative studies such as PLSs and 24 for comparative studies such as RCTs
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					Number

				

				
					Authors/Year

				

				
					n

				

				
					F/M

				

				
					EG/CG

				

				
					Age (years)

				

				
					Height (cm)

				

				
					Weight (kg)

				

				
					BMI (kg/m2)

				

				
					6MWT Distance traveled (m)

				

				
					VO2 Max (mL O2/kg/min−1)

				

				
					1

				

				
					Luchesa et al., 2020 [28]

				

				
					263

				

				
					F = 263

				

				
					263

				

				
					41.8 ± 11.1

				

				
					161 ± 0.07

				

				
					116.2 ± 20.6

				

				
					45 ± 8

				

				
					428.3 ± 85.7 p < 0.0001

				

				
					NS

				

				
					2

				

				
					Quaresma et al., 2021 [29]

				

				
					460

				

				
					F = 306 

					M = 154

				

				
					460

				

				
					F = 43 ± 12.1

					M = 40 ± 11.2

				

				
					F = 161 ± 0.07 

					M = 175 ± 0.07

				

				
					F = 116.7 ± 26.0 

					M = 149.6 ± 37.8

				

				
					F = 44.78 ± 8.88 

					M = 48.99 ± 11.61

				

				
					F = (n = 306) 489 ± 95.4 M = (n = 154) 506 ± 110

				

				
					NS

				

				
					3

				

				
					Moreira et al., 2021 [30]

				

				
					30

				

				
					NS

				

				
					EG = 15 CG = 15

				

				
					EG = 36.40 ± 12.67 

					CG = 30.66 ± 8.98

				

				
					EG = 167 ± 0.08 

					CG = 164 ± 0.07

				

				
					EG = 103.52 ± 27.90 CG = 61.45 ± 9.67

				

				
					EG = 36.77 ± 7.50 

					CG = 22.54 ± 2.07

				

				
					EG = 453.26 ± 37.44 

					CG = 616.86 ± 50.23 p < 0.01

				

				
					NS

				

				
					4

				

				
					Metz et al., 2018 [31]

				

				
					137

				

				
					F = 137

				

				
					137

				

				
					45.6 ± 12.5

				

				
					162 ± 6.4

				

				
					98.8 ± 15.7

				

				
					37.6 ± 4.8

				

				
					553.5 ± 35.3 p < 0.001

				

				
					19.22 ± 2.8 p < 0,001

				

				
					5

				

				
					Luchesa et al., 2021 [32]

				

				
					104

				

				
					M = 104

				

				
					EG = 104

				

				
					41.4 ± 12.2

				

				
					174 ± 0.1

				

				
					146.5 ± 27.5

				

				
					48.1 ± 8.4

				

				
					439.2 ± 82.7 p = 0.0005

				

				
					NS

				

				
					6

				

				
					Di Thommazo-Luporini et al., 2016 [33]

				

				
					72

				

				
					F = 72

				

				
					EG = 51 CG = 21

				

				
					EG = 35.0 ± 7.0 

					CG = 32.0 ± 7.0

				

				
					EG = 162 ± 0.05 

					CG = 164 ± 0.06

				

				
					EG = 102.9 ± 21.4 

					CG = 59.8 ± 6.5

				

				
					EG = 39.1 ± 7.6 

					CG = 22.2 ± 1.8

				

				
					EG = 460, 7 ± 148.2 

					CG = 610.0 ± 120.7 p < 0.05

				

				
					EG = 16.9 ± 2.7 

					CG = 21.4 ± 4.9 

					p <0.05

				

				
					7

				

				
					Kuo et al., 2020 [34]

				

				
					32

				

				
					NS

				

				
					EG = 15 CG = 16

				

				
					EG = 37.6 ± 8.8 

					CG = 37.5 ± 8.5

				

				
					EG = 161.1 ± 6.7 

					CG = 163.3 ± 9.3

				

				
					EG = 78.9 ± 12.6 

					CG = 80.9 ± 14.0

				

				
					EG = 30.5 ± 2.8 

					CG = 31.1 ± 3.1

				

				
					EG = 602.6 ± 70.2 

					CG = 604.2 ± 62.4 p = 0.001

				

				
					NS

				

				
					8

				

				
					Muollo et al., 2019 [35]

				

				
					38

				

				
					NS

				

				
					NW = 19 W = 19

				

				
					NW = 66.0 ± 6.7 

					W = 65.5 ± 7.7

				

				
					NW = 160 ± 0.1 

					W = 160 ± 0.1

				

				
					NW = 83.1 ± 12.4 

					W = 81.5 ± 11.5

				

				
					NW = 33.2 ± 4.5 

					W = 32.0 ± 5.3

				

				
					EG = 625.5 ± 57.2

					CG = 606.9 ± 44.2 p = 0.001

				

				
					EG = 25.1 ± 4.7 

					CG = 23.0 ± 2.5 

					p = 0.001

				

				
					9

				

				
					Wooldridge et al., 2019 [36]

				

				
					88

				

				
					NS

				

				
					EG = 88

				

				
					18–75

				

				
					NS

				

				
					NS

				

				
					25

				

				
					443.78 p = 0.001

				

				
					NS

				

				
					10

				

				
					Baillot et al., 2015 [37]

				

				
					351

				

				
					F = 141 

					M = 210

				

				
					EG = 139 CG = 212

				

				
					EG = 60.1 ± 11.5 

					CG = 56.8 ± 14.6

				

				
					EG = 163.0 ± 8.4 

					CG = 163.9 ± 9.1

				

				
					EG = 90.1 (80.6–101.1) 

					CG = 78 (65.9–89.3)

				

				
					EG = 33.4 (31.7–36.6) 

					CG = 28.8 (25.5–32.6)

				

				
					EG = 488.9 ± 108.7 

					CG = 441.1 ± 103.9 p < 0.05

				

				
					NS

				

				
					CG: Control group; EG: Experimental group; M: Men; F: Women; NS: Not specified; NW: Nordic walking; VO2 max: Maximal oxygen consumption; W: Walking.

				

			

		

		
			
				Table 2. General characteristics of the population
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					Authors/Year

				

				
					n

				

				
					F/M

				

				
					EG/CG

				

				
					Age (years)

				

				
					Height (cm)

				

				
					Weight (kg)

				

				
					BMI (kg/m2)

				

				
					6MWT Distance traveled (m)

				

				
					VO2 Max (mL O2/kg/min−1)

				

				
					1

				

				
					Luchesa et al., 2020 [28]

				

				
					263

				

				
					F = 263

				

				
					263

				

				
					41.8 ± 11.1

				

				
					161 ± 0.07

				

				
					116.2 ± 20.6

				

				
					45 ± 8

				

				
					428.3 ± 85.7 p < 0.0001

				

				
					NS

				

				
					2

				

				
					Quaresma et al., 2021 [29]

				

				
					460

				

				
					F = 306 

					M = 154

				

				
					460

				

				
					F = 43 ± 12.1

					M = 40 ± 11.2

				

				
					F = 161 ± 0.07 

					M = 175 ± 0.07

				

				
					F = 116.7 ± 26.0 

					M = 149.6 ± 37.8

				

				
					F = 44.78 ± 8.88 

					M = 48.99 ± 11.61

				

				
					F = (n = 306) 489 ± 95.4 M = (n = 154) 506 ± 110

				

				
					NS

				

				
					3

				

				
					Moreira et al., 2021 [30]

				

				
					30

				

				
					NS

				

				
					EG = 15 CG = 15

				

				
					EG = 36.40 ± 12.67 

					CG = 30.66 ± 8.98

				

				
					EG = 167 ± 0.08 

					CG = 164 ± 0.07

				

				
					EG = 103.52 ± 27.90 CG = 61.45 ± 9.67

				

				
					EG = 36.77 ± 7.50 

					CG = 22.54 ± 2.07

				

				
					EG = 453.26 ± 37.44 

					CG = 616.86 ± 50.23 p < 0.01

				

				
					NS

				

				
					4

				

				
					Metz et al., 2018 [31]

				

				
					137

				

				
					F = 137

				

				
					137

				

				
					45.6 ± 12.5

				

				
					162 ± 6.4

				

				
					98.8 ± 15.7

				

				
					37.6 ± 4.8

				

				
					553.5 ± 35.3 p < 0.001

				

				
					19.22 ± 2.8 p < 0,001

				

				
					5

				

				
					Luchesa et al., 2021 [32]

				

				
					104

				

				
					M = 104

				

				
					EG = 104

				

				
					41.4 ± 12.2

				

				
					174 ± 0.1

				

				
					146.5 ± 27.5

				

				
					48.1 ± 8.4

				

				
					439.2 ± 82.7 p = 0.0005

				

				
					NS

				

				
					6

				

				
					Di Thommazo-Luporini et al., 2016 [33]

				

				
					72

				

				
					F = 72

				

				
					EG = 51 CG = 21

				

				
					EG = 35.0 ± 7.0 

					CG = 32.0 ± 7.0

				

				
					EG = 162 ± 0.05 

					CG = 164 ± 0.06

				

				
					EG = 102.9 ± 21.4 

					CG = 59.8 ± 6.5

				

				
					EG = 39.1 ± 7.6 

					CG = 22.2 ± 1.8

				

				
					EG = 460, 7 ± 148.2 

					CG = 610.0 ± 120.7 p < 0.05

				

				
					EG = 16.9 ± 2.7 

					CG = 21.4 ± 4.9 

					p <0.05

				

				
					7

				

				
					Kuo et al., 2020 [34]

				

				
					32

				

				
					NS

				

				
					EG = 15 CG = 16

				

				
					EG = 37.6 ± 8.8 

					CG = 37.5 ± 8.5

				

				
					EG = 161.1 ± 6.7 

					CG = 163.3 ± 9.3

				

				
					EG = 78.9 ± 12.6 

					CG = 80.9 ± 14.0

				

				
					EG = 30.5 ± 2.8 

					CG = 31.1 ± 3.1

				

				
					EG = 602.6 ± 70.2 

					CG = 604.2 ± 62.4 p = 0.001

				

				
					NS

				

				
					8

				

				
					Muollo et al., 2019 [35]

				

				
					38

				

				
					NS

				

				
					NW = 19 W = 19

				

				
					NW = 66.0 ± 6.7 

					W = 65.5 ± 7.7

				

				
					NW = 160 ± 0.1 

					W = 160 ± 0.1

				

				
					NW = 83.1 ± 12.4 

					W = 81.5 ± 11.5

				

				
					NW = 33.2 ± 4.5 

					W = 32.0 ± 5.3

				

				
					EG = 625.5 ± 57.2

					CG = 606.9 ± 44.2 p = 0.001

				

				
					EG = 25.1 ± 4.7 

					CG = 23.0 ± 2.5 

					p = 0.001

				

				
					9

				

				
					Wooldridge et al., 2019 [36]

				

				
					88

				

				
					NS

				

				
					EG = 88

				

				
					18–75

				

				
					NS

				

				
					NS

				

				
					25

				

				
					443.78 p = 0.001

				

				
					NS

				

				
					10

				

				
					Baillot et al., 2015 [37]

				

				
					351

				

				
					F = 141 

					M = 210

				

				
					EG = 139 CG = 212

				

				
					EG = 60.1 ± 11.5 

					CG = 56.8 ± 14.6

				

				
					EG = 163.0 ± 8.4 

					CG = 163.9 ± 9.1

				

				
					EG = 90.1 (80.6–101.1) 

					CG = 78 (65.9–89.3)

				

				
					EG = 33.4 (31.7–36.6) 

					CG = 28.8 (25.5–32.6)

				

				
					EG = 488.9 ± 108.7 

					CG = 441.1 ± 103.9 p < 0.05

				

				
					NS

				

				
					CG: Control group; EG: Experimental group; M: Men; F: Women; NS: Not specified; NW: Nordic walking; VO2 max: Maximal oxygen consumption; W: Walking.

				

			

		

		
			
				significant results were found with p value < 0.05 in relation to the effectiveness of 6MWT in people with obesity. Therefore, implementing this walk in the exer-cise prescription plans and follow-up of this population is justified, according to the scientific evidence found.

				The study of the obese population is essential for the prevention and treatment of one of the major chronic noncommunicable diseases worldwide, which can con-tribute to diseases that can be life-threatening or cause premature death and disability [38].

				It is important to note that, in our study, 71% of the subjects were women, reflecting that the female popula-tion may be more susceptible than the male population to obesity and complications associated with type 2 dia-betes and hypertension. According to Cooper et al. [39], obesity is more prevalent in women than in men in most countries. Women are more likely to be obese and to require treatments such as behavioral therapy, pharma-cological therapy, and bariatric surgery.

				After analyzing the results obtained in the consulted literature, Brazil reported the highest number of articles. Obesity levels in Brazil reach a prevalence of 19.8% of the population. This value is low compared to other cou-ntries in the region, as it is not as high as that of Mexico or Argentina, which report high consumption of ultra-processed foods. According to Canhada et al. [40], hig-her consumption of processed foods predicts large gains in overall and central adiposity and may contribute to the inexorable rise of obesity observed worldwide.

				Hernandez Rodriguez et al. [41] mention that, ac-cording to WHO, in 2016, there were more than 1900 million overweight adults, and of these, more than 650 million were people with obesity. These numbers have been steadily increasing over the last decades and repre-sent a major challenge for health systems and society in general. Obesity figures vary considerably by geogra-phic region. For example, in North America and Wes-tern Europe, more than 50% of adults are overweight and approximately 20% are obese. In Oceania, Australia and New Zealand also show alarming figures, with more than 60% of adults being overweight and around 25% obese. In Latin America, obesity rates are also of con-cern. In countries such as Mexico and Chile, more than 30% of adults are obese. In addition, childhood obesity has reached epidemic levels in several countries, with rates of over 30%. In our study, the tendency of articles found was mostly from Latin America, reflecting a need for further research in this population and for imple-menting plans to provide a comprehensive health care approach for people with obesity, in both developed and developing countries.

				VO2 max is an important measure of aerobic capa-city in people with obesity. In particular, in our study it is evident that VO2 at rest and during exercise was sig-nificantly higher in subjects with obesity than in control 

			

		

		
			
				subjects without obesity. This has been related to a hig-her energetic cost in locomotion, due to the additional load on the cardiovascular and respiratory systems. The 6MWT, through the distance covered, allows estima-ting peak VO2 indirectly. The study by Di Thommazo-Luporini et al. [42] presents an interesting comparison of the results obtained from a 6MWT and other tests. In it, in addition to comparable VO2 results, it was found that in obese individuals minute ventilation, systolic and diastolic blood pressure, and perception of dyspnea were higher, whereas the respiratory exchange rate was lower, compared to eutrophic individuals. 6MWT results in pa-tients with obesity correlate negatively with BMI and in-duce ventilatory, metabolic, and cardiovascular respon-ses in proportions comparable to a maximal test. Thus, the 6MWT test demonstrates its utility for functional assessment in routine and interventional testing of the obese population.

				VO2 peak is considered to be a good indicator of aerobic capacity. All reported studies show a negative correlation between BMI and peak VO2, suggesting that obese patients have less aerobic capacity than non-obese patients. This is explained by the increase in body mass, which requires more energy for its movement and, the-refore, an increase in oxygen demand. The amount of fat tissue reduces muscle mass and, consequently, the strength of the individual. This easily leads to fatigue and decreased distance run, intolerance to exertion, and a high metabolic demand of patients with obesity com-pared to non-obese subjects [43].

				A strength of the present study is that its results pro-vide relevant information to health professionals who direct exercise programs oriented towards people with obesity. It does this by establishing the effectiveness of the 6MWT for exercise prescription and clinical follow-up, which strengthens public health care and improves the quality of life of this population..

				Limitations of this study have to do with the lack of standardization in the way 6MWT is performed, which makes comparison of the results between different stu-dies difficult. In addition, there was a lack of informa-tion about the test in the studies included. The surfaces on which the test is performed, the shapes of the pro-tocol, and the patient’s motivation are all aspects that can affect the validity of the test. Although the values reported after the use of the 6MWT are, in general, the distance covered and the indirect VO2 after the per-formance of an equation, it is important to take these variations into account when interpreting the results. Finally, the researchers limited the search exclusively to English, Spanish and Portuguese, which could have reduced the number of potential articles that could be included in the review.

				In conclusion, 6MWT in patients with obesity is cli-nically useful and its results are an adequate clinical 
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				utility for the cardiovascular and respiratory health of the patient with obesity. Indirect VO2 obtained from distance traveled seems to be an adequate and reprodu-cible follow-up indicator in the obese population.
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Abstract

Objective: This scoping review aimed to systematize the available evidence on the
effectiveness of the 6-minute walk test in the assessment of aerobic capacity in people with
obesity, and its usefulness for the prescription of physical exercise.

Methods: PubMed, Science Direct, Springer, Scopus and LILACS databases were reviewed.
The search was limited from 2013 to 2023. Randomized controlled studies and prospective
longitudinal studies were included. The data obtained were analyzed using the checklist
proposed by the PRISMA Extension for Scoping Reviews (PRISMA-ScR).

Results: A total of 10 papers reporting results from randomized controlled studies and
prospective longitudinal studies (50% of each) were analyzed, with 70% being from the
Americas and 90% being written in English. The total number of participants was 1,575,
and they were aged between 18 and 75 years. In the studies that specified sex, 66.3% were
‘women. The body mass index for the experimental group ranged from 30.5 + 2.8 to 48.99
+11.61 kg/m2. The distance traveled in the 6-minute walk test was observed to range from
428.3+85.7m, p<0.0001, to 602.6+70.2 m, p=0.001. The VO2 max ranged between 16.9
+2.7 mLO2/kg/min-1 (p < 0.05) and 25.1 + 4.7 mLO2/kg/min-1 (p = 0.001).

Conclusion: The 6-minute walk test is an effective and complementary tool in the design
of exercise programs aimed at people with obesity, as it is a useful, simple and objective
measure for exercise prescription and clinical follow-up.

*  This article is a product of the research project "Effectiveness of the 6-minute walk test in patients
with obesity: An exploratory review 2013-2023." Start date: February 24, 2023; end date: August
17,2023. Minutes 618/2023
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