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                        RESUMO 

 

 

TREINAMENTO INTERVALADO DE ALTA INTENSIDADE VERSUS 

TREINAMENTO CONTÍNUO EM PRÉ-DIABETES E DIABETES TIPO 2: 

REVISÃO SISTEMÁTICA E META-ANÁLISE 

 

 

AUTORA: Angélica Trevisan De Nardi 

ORIENTADOR: Antônio Marcos Vargas da Silva 

 

No início do século XXI, 5,2% de todos os óbitos no mundo foram atribuídos ao diabetes mellitus 

(DM), apresentando-se como a quinta principal causa de morte. A prevalência de diabetes também tem 

aumentando no Brasil, sendo o país com o quarto maior número de indivíduos acometidos por essa 

doença. O exercício físico, reconhecido como importante ferramenta de prevenção, controle e 

tratamento de DM e suas complicações, está associado com um menor risco de morbidade e 

mortalidade nesses indivíduos. Recentemente, o treinamento intervalado de alta intensidade (HIIT) 

tem sido uma alternativa ao treinamento contínuo de moderada intensidade (MICT) em diferentes 

populações, com adaptações fisiológicas similares ou superiores, mostrando-se uma estratégia tempo-

eficiente, segura e com boa aceitação. Apesar dos estudos individuais apontarem maiores benefícios 

com a intervenção HIIT sobre alguns desfechos metabólicos e fisiológicos, meta-análises concluíram 

que HIIT versus MICT não apresentou diferença na resistência a insulina e glicose de jejum em 

indivíduos com diabetes mellitus tipo 2 (DM2). Desta forma, os efeitos superiores do HIIT ainda são 

controversos e inconclusivos sobre desfechos fisiológicos e metabólicos em indivíduos pré-diabéticos 

ou com DM2. Com o propósito de resumir e sintetizar evidências sobre a eficácia e os efeitos do HIIT 

versus MICT na capacidade funcional, variáveis fisiológicas, controle glicêmico, perfil lipídico e 

composição corporal em indivíduos pré-diabéticos e com DM2, o nosso estudo caracterizou-se como 

uma revisão sistemática e meta-análise conduzida conforme o PRISMA. A estratégia de busca foi 

realizada nas bases de dados PubMed (MEDLINE), EMBASE, PEDro, CENTRAL, Scopus, LILACS 

e Clinical Trials identificadas na literatura desde o início até julho de 2017. Dois revisores de forma 

independente selecionaram os estudos, extraíram os dados, avaliaram o risco de viés pela ferramenta 

da Cochrane e a evidência dos desfechos pela classificação de recomendação, desenvolvimento e 

avaliação (GRADE). Dos 818 artigos potencialmente relevantes, 7 estudos foram incluídos na revisão 

sistemática e 5 na meta-análise. Esta revisão incluiu 64 pacientes com pré-diabetes e 120 com DM2. A 

meta-análise evidenciou que o HIIT promoveu aumento significativo de 3,02 mL/kg/min do VO2máx 

(95% IC 1,42 a 4,61) comparado ao MICT em DM2. Nos demais desfechos avaliados, as duas 

modalidades de exercício induziram a efeitos semelhantes em pré-diabéticos e diabéticos. A maioria 

dos estudos apresentou incerto risco de viés, além de baixa e muito baixa qualidade de evidência para 

os desfechos pela GRADE. A partir dessa revisão, conclui-se que o HIIT tem potencial para ser 

utilizado como modalidade de treinamento em indivíduos pré-diabetes e com DM2, com efeitos 

similares ao MICT em desfechos cardiometabólicos e superiores sobre a capacidade funcional. 

PROSPERO CRD42016047151 

Palavras-chaves: treinamento intervalado de alta intensidade, pré-diabetes, diabetes mellitus tipo 2, 

revisão sistemática. 
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                                         ABSTRACT 

 

 

HIGH-INTENSITY INTERVAL TRAINING VERSUS CONTINUOUS TRAINING IN 

PREDIABETES AND TYPE 2 DIABETES: SYSTEMATIC REVIEW AND META-

ANALYSIS 

 

AUTHOR: Angélica Trevisan De Nardi 

ADVISOR: Antônio Marcos Vargas da Silva 

 

At the beginning of the 21st century, it was estimated that 5.2% of all deaths in the world to diabetes 

mellitus (DM), which makes this disease the fifth leading cause of death. The prevalence of diabetes 

has also increased in Brazil, being the country with the fourth largest number of individuals affected 

by this disease. Physical exercise, recognized as an important tool for the prevention, control and 

treatment of DM and its complications, is associated with a lower risk of mortality in these 

individuals. Recently, high-intensity interval training (HIIT) has been an alternative to continuous 

moderate intensity training (MICT) in different populations, with similar or higher physiological 

adaptations, showing a time-efficient, safe and well accepted strategy. Although individual studies 

show greater benefits with HIIT intervention on some metabolic and physiological outcomes, meta-

analyzes have concluded that HIIT versus MICT showed no difference in insulin resistance and fasting 

glucose in subjects with type 2 diabetes (T2D). Thus, the superior effects of HIIT are still 

controversial and inconclusive on physiological and metabolic outcomes in prediabetes or T2D 

subjects. In order to summarize and synthesize evidence on the efficacy and effects of HIIT versus 

MICT on functional capacity, physiological variables, glycemic control, lipid profile and body 

composition in prediabetes subjects and T2D, our study was characterized as a systematic review and 

meta-analysis conducted according to the PRISMA. The search strategy was performed in the PubMed 

(MEDLINE), EMBASE, PEDro, CENTRAL, Scopus, LILACS and Clinical Trials databases to 

identify literature from inception to July 2017. Two reviewers independently selected studies, 

extracted data, assessed risk of bias by the Cochrane tool, and evidence of outcomes by classification 

of recommendation, evaluation, development, and evaluation (GRADE). From 818 potentially 

relevant records, 7 studies were included in systematic review and 5 in meta-analysis. This review 

included 64 patients with prediabetes and 120 with T2D. The meta-analysis evidenced that HIIT 

promoted a significant increase of 3.02 mL/kg/min of VO2max (95% CI 1.42 to 4.61) compared to 

MICT in T2D. In the other outcomes evaluated, the two modalities of exercise induced similar effects 

in prediabetes and diabetics. Most of the studies present an uncertain risk of bias, low and very low 

quality of evidence for the outcomes assessed by GRADE. From this review, it is concluded that HIIT 

has the potential to be used as a training modality in prediabetes and T2D individuals, with similar 

effects to MICT in cardiometabolic outcomes and superior on functional capacity. PROSPERO 

CRD42016047151. 

Keywords: high-intensity interval training, prediabetes, type 2 diabetes mellitus, systematic review. 
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1. INTRODUÇÃO 

 

A prevalência de diabetes mellitus (DM) tem aumentado nas últimas três décadas e 

está crescendo mais rapidamente em países de baixa e média renda (WORLD HEALTH 

ORGANIZATION, 2016). O Brasil é considerado o país com o quarto maior número de 

indivíduos acometidos por essa patologia (ALMEIDA-PITITTO et al., 2015). No início do 

século XXI, 5,2% de todos os óbitos no mundo foram atribuídos a essa doença, apresentando-

se como a quinta principal causa de morte (MILECH et al., 2016). Estima-se que em 2030 

haverá 400 milhões de pessoas com DM em todo o mundo (WILD et al., 2004; WORLD 

HEALTH ORGANIZATION, 2016).  

A diabetes é uma doença metabólica caracterizada por hiperglicemia resultante de 

defeitos da secreção de insulina, da ação da insulina, ou ambos (AMERICAN DIABETES 

ASSOCIATION, 2017). A maioria dos casos de diabetes se enquadra em duas categorias: 

diabetes tipo 1 ou tipo 2. Na diabetes de tipo 1, responsável por 5-10% dos casos, a causa é 

uma deficiência absoluta da secreção de insulina resultante da destruição autoimune das 

células β, produtoras de insulina no pâncreas. A diabetes mellitus de tipo 2 (DM2), que 

acomete entre 90-95% dos casos, resulta de um defeito progressivo da secreção de insulina e 

resistência à insulina (HOMA) (AMERICAN DIABETES ASSOCIATION, 2017). 

A hiperglicemia crônica da diabetes está associada a danos em longo prazo que 

induzem a múltiplas disfunções e falência orgânicas, especialmente em olhos, rins, nervos, 

coração e vasos sanguíneos (AMERICAN DIABETES ASSOCIATION, 2017), aumentando 

a taxa de morbidade e mortalidade (HAMADA; GULLIFORD, 2016; ROGLIC; UNWIN, 

2010).  

De acordo com a Organização Mundial de Saúde (WORLD HEALTH 

ORGANIZATION, 2006), o alto risco de desenvolver diabetes relaciona-se com parâmetros 

glicêmicos acima do normal, como observado em indivíduos pré-diabéticos, dos quais cerca 

de 70% desenvolverá a diabetes (AMERICAN DIABETES ASSOCIATION, 2017). Os 

critérios de diagnóstico para pré-diabetes se baseiam em glicose de jejum alterada, com 

valores de 100–125mg/dL (5,6–6,9mmol/L), tolerância à glicose diminuída de 140-199mg/dL 

(7,8-11,0mmol/L) e níveis de hemoglobina glicada (HbA1c) entre 5,7-6,4% (AMERICAN 

DIABETES ASSOCIATION, 2017; WORLD HEALTH ORGANIZATION, 2006). Além 

disso, o risco para o desenvolvimento da diabetes aumenta com a idade, obesidade, falta de 

atividade física e ocorrem com maior frequência em pessoas hipertensas ou com dislipidemia 
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(ASSOCIATION AMERICAN DIABETES, 2017; WORLD HEALTH ORGANIZATION, 

2006). 

Considerando a alta prevalência de DM2 e seu impacto relevante sobre a saúde da 

população, é necessário rastreamento e diagnóstico precoce, com o intuito de reduzir as taxas 

de morbidade e mortalidade. Os critérios para diagnóstico incluem valor de glicose de jejum 

≥126 mg/dL (7,0 mmol/L), resposta ao teste oral de tolerância à glicose ≥200 mg/dL (11,1 

mmol/L), HbA1c de 6,5% ou superior ou em pacientes com sintomas clássicos de 

hiperglicemia ou crise hiperglicêmica (AMERICAN DIABETES ASSOCIATION, 2017). 

Dentre as formas de prevenção e tratamento, o exercício físico está associado com um 

menor risco de morbidade (COLBERG et al., 2010; THOMAS; ELLIOTT; NAUGHTON, 

2006) e mortalidade nesses indivíduos (SLUIK et al., 2012; WEN et al., 2011). Os efeitos 

benéficos do exercício no controle glicêmico em pré-diabéticos ou com DM2 têm sido 

demonstrados em vários estudos (BOULE et al., 2008; EARNEST, 2008; 

SCHWINGSHACKL et al., 2014; THOMAS; ELLIOTT; NAUGHTON, 2006; UMPIERRE 

et al., 2011), utilizando diferentes modalidades de treinamento.  

Meta-análise mostrou que o exercício aeróbico, o exercício de resistência e a 

combinação de ambos foram associados a declínios nos níveis de HbA1c em comparação com 

os participantes do grupo controle, especialmente se realizado por um tempo superior a 150 

minutos por semana (UMPIERRE et al., 2011). Também foi observado que o aconselhamento 

do exercício físico combinado com apoio dietético está associado com níveis menores de 

HbA1c (UMPIERRE et al., 2011). A combinação de várias intervenções que incluem dieta, 

treinamento físico aeróbico e de resistência são eficazes em reduzir a perda de peso, melhorar 

a glicemia de jejum alterada e a tolerância à glicose em populações adultas pré-diabéticas 

(AGUIAR et al., 2014), além de proporcionar custo-efetividade para prevenir a DM2 entre 

indivíduos com maior risco (TOSCANO et al., 2015). 

O exercício também é associado à melhora da aptidão física, dos fatores de risco 

cardiovasculares modificáveis, escore de risco de 10 anos para doença arterial coronariana 

(BALDUCCI et al., 2010), qualidade de vida (MYERS et al., 2013; NICOLUCCI et al., 2012) 

e ao menor risco de mortalidade em indivíduos diabéticos (SLUIK et al., 2012). 

Conforme a American Diabetes Association e o American College of Sports Medicine, 

recomenda-se um mínimo de 150 minutos/semana de exercício aeróbico moderado, em 

associação com 2-3 sessões por semana de treinamento de resistência (AMERICAN 

DIABETES ASSOCIATION, 2017;  COLBERG et al., 2016), equivalentes a 75 
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minutos/semana de atividade vigorosa (AMERICAN DIABETES ASSOCIATION, 2017; 

GARBER, C. E. et al., 2011).  

Embora ambas as modalidades de exercício sejam apropriadas para a maioria dos 

indivíduos com diabetes (COLBERG et al., 2016), a alta intensidade parece ser superior ao 

exercício contínuo na melhora de desfechos metabólicos (GARBER, C. E. et al., 2011; 

JANSSEN; ROSS, 2012; MITRANUN et al., 2014), capacidade funcional, redução de fatores 

de risco cardiovasculares (HOLLEKIM-STRAND et al., 2014; MITRANUN et al., 2014) e 

redução da mortalidade (WEN et al., 2011).  

Neste contexto, vem se destacando os protocolos de treinamento intervalado de alta 

intensidade (HIIT), como uma alternativa ao treinamento moderado contínuo (MICT) em 

diferentes populações (BABRAJ et al., 2009; GIBALA et al., 2006; GIBALA et al., 2012; 

GRACE et al., 2017; HWANG; WU; CHOU, 2011; XIE et al., 2017) com adaptações 

fisiológicas similares ou superiores, mostrando-se uma estratégia tempo-eficiente (GIBALA 

et al., 2012; GIBALA; MCGEE, 2008; WEN et al., 2011), segura e com boa aceitação 

(BARTLETT et al., 2011; JUNG et al., 2015; JUNG; BOURNE; LITTLE, 2014; THUM et 

al., 2017). O HIIT é caracterizado por breves explosões repetidas de exercícios intensos, 

intercalados com períodos de descanso ou de exercício de baixa intensidade (GIBALA et al., 

2012; GIBALA; MCGEE, 2008).  A escolha do protocolo HIIT com respeito à intensidade do 

exercício, duração do intervalo e recuperação ativa ou passiva tem uma profunda e variável 

influência sobre as respostas fisiológicas (FRANCOIS; LITTLE, 2015). 

As possíveis modalidades de exercícios usados para o HIIT incluem caminhadas, 

ciclismo, natação, esportes em equipe, treinamentos em circuito e exercícios de resistência 

(FRANCOIS; LITTLE, 2015). A intensidade do exercício pode ser determinada utilizando o 

consumo máximo de oxigênio (VO2máx), percentual de VO2máx, frequência cardíaca 

máxima (FCmáx), percentual da FCmáx, FC de reserva ou percepção subjetiva de esforço 

(escala de Borg) (GARBER et al., 2011; JUNEAU et al., 2014; MANN; LAMBERTS; 

LAMBERT, 2013). 

O HIIT traz uma série de benefícios em desfechos clínicos e respostas glicêmicas em 

indivíduos saudáveis (BATACAN et al., 2017), obesos (FISHER et al., 2015), com DM2 

(GRACE et al., 2017) e desordens cardiometabólicas (HWANG; WU; CHOU, 2011). Foram 

observadas melhoras em HbA1c, HOMA, glicose e insulina de jejum, índice de massa 

corporal (GRACE et al., 2017), lipídeos sanguíneos, diminuição da gordura corporal 

(BATACAN et al., 2017; FISHER et al., 2015), melhora da circunferência da cintura, 

frequência cardíaca em repouso e pressão arterial (BATACAN et al., 2017). O maior impacto 

https://www.ncbi.nlm.nih.gov/pubmed/?term=Garber%20CE%5BAuthor%5D&cauthor=true&cauthor_uid=21694556
https://www.ncbi.nlm.nih.gov/pubmed/?term=Garber%20CE%5BAuthor%5D&cauthor=true&cauthor_uid=21694556
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sobre VO2máx também foi favorável ao HIIT quando comparado ao exercício contínuo de 

moderada intensidade em sujeitos saudáveis (BACON et al., 2013; MILANOVIC; SPORIS; 

WESTON, 2015), com DM2 (GRACE et al., 2017; JELLEYMAN et al., 2015), doença 

cardiovascular (HWANG; WU; CHOU, 2011; WESTON et al., 2014; XIE et al., 2017) 

síndrome metabólica e obesidade (HWANG; WU; CHOU, 2011; WESTON et al., 2014). 

Além disso, o caráter tempo-eficiente do HIIT melhora rapidamente o controle 

glicêmico em indivíduos pré-diabéticos (FRANCOIS et al., 2014; LITTLE et al., 2014), além 

de reduzir HOMA, glicose de jejum, HbA1c em indivíduos com DM2 quando comparado ao 

grupo sem exercício (ALVAREZ et al., 2016; CASSIDY et al., 2016; JELLEYMAN et al., 

2015). Entretanto, quando comparado o HIIT ao MICT, meta-análises não demonstraram 

diferença na resistência a insulina e glicose de jejum em indivíduos DM2 (JELLEYMAN et 

al., 2015; LIUBAOERJIJIN et al., 2016). 

De acordo com o estudo de Jelleyman et al. (2015), o HIIT comparado ao MICT nas 

variáveis de HOMA, glicose de jejum e HbA1c não apresentou diferença significativa quando 

considerado o subgrupo DM2 e síndrome metabólica. Ao contrário desses resultados, recente 

meta-análise evidenciou melhores efeitos do HIIT na redução da HbA1c em indivíduos com 

DM2 (LIUBAOERJIJIN et al., 2016). Portanto, esses achados apontam para controvérsias 

quanto aos efeitos metabólicos destas duas modalidades de exercício em sujeitos com DM2  

(JELLEYMAN et al., 2015; LIUBAOERJIJIN et al., 2016). 

É importante destacar que ambas as revisões apresentam limitações. Jelleyman et al., 

2015, considerou na mesma análise de subgrupo os indivíduos com DM2 e síndrome 

metabólica. Porém, a síndrome metabólica é definida por um conjunto de fatores de risco 

como adiposidade abdominal, dislipidemia, hipertensão arterial sistêmica e resistência à 

insulina que aumentam as chances de desenvolver DM2 (GRUNDY et al., 2004; WILSON et 

al., 2005). Sendo assim, os resultados encontrados podem apresentar viés por considerar no 

mesmo subgrupo indivíduos com respostas metabólicas distintas. Já a revisão sistemática 

realizada por Liubaoerjijin et al., 2016, utilizou abordagens distintas para o exercício de alta 

intensidade, como treinamento intervalado e treinamento contínuo. Na meta-análise geral, os 

autores combinaram diferentes intervenções (HIIT versus MICT e treinamento contínuo de 

baixa intensidade, e MICT versus treinamento contínuo de alta e baixa intensidade). Ambas 

meta-análises não reportaram variáveis fisiológicas. 

Ensaios clínicos randomizados mostram controvérsias dos efeitos similares e 

superiores do HIIT ao MICT na pressão arterial sistólica e diastólica (HOLLEKIM-STRAND 

et al., 2014; KARSOFT et al., 2013; MITRANUN et al., 2014), no perfil lipídico e na 
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composição corporal de indivíduos com DM2 (KARSOFT et al., 2013; TERADA et al., 2013; 

MITRANUN et al., 2014; MAILLARD et al., 2016) e pré-diabéticos (JUNG et al., 2015; 

ROBINSON et al., 2015). Embora o HIIT tenha maior influência no aumento do VO2máx do 

que o MICT em pacientes com desordens cardiometabólicas (HWANG; WU; CHOU, 2011; 

JELLEYMAN et al., 2015; WESTON; WISLØFF; COOMBES, 2014; XIE et al., 2017), 

indivíduos pré-diabéticos (JUNG et al., 2015; ROBINSON et al., 2015) e com DM2 

(KARSOFT et al., 2013; HOLLEKIM-STRAND et al., 2014; MITRANUN et al., 2014), 

ainda há incertezas sobre a intensidade de exercício mais eficaz  na busca do melhor controle 

cardiometabólico. 

Dessa forma, revisões sistemáticas comparando o HIIT ao MICT podem fornecer uma 

perspectiva mais precisa sobre a evidência atual dos efeitos de diferentes intensidades nas 

variáveis fisiológicas e metabólicas de indivíduos pré-diabéticos e com DM2. Assim, o 

objetivo do presente estudo foi comparar os efeitos do treinamento intervalado de alta 

intensidade versus treinamento contínuo de moderada intensidade sobre marcadores de saúde 

cardiometabólicos em indivíduos pré-diabéticos e com DM2.   

A questão de pesquisa consiste: O HIIT apresenta efeitos superiores ao MICT na 

melhora da capacidade funcional (estimada pela medida do VO2máx),  de marcadores 

fisiológicos e metabólicos em pré-diabetes e DM2? 

O artigo é apresentado nas páginas seguintes e padronizado conforme as normas da 

revista Archives of Physical Medicine and Rehabilitation, fator de impacto 3,289, Qualis A1 

(Educação Física).  
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2. ARTIGO 1 

 2 

HIGH-INTENSITY INTERVAL TRAINING VERSUS CONTINUOUS TRAINING IN 3 

PREDIABETES AND TYPE 2 DIABETES: A SYSTEMATIC REVIEW AND META-4 

ANALYSIS 5 

 6 

Abstract 7 

Objective: To compare the effect of high-intensity interval training (HIIT) versus moderate-8 

intensity continuous training (MICT) on functional capacity and cardiometabolic health 9 

markers of individuals with prediabetes and type 2 diabetes (T2D).  10 

 11 

Data sources: Literature searching was carried out until July 2017 in PubMed (MEDLINE), 12 

EMBASE, PEDro, CENTRAL, Scopus and LILACS databases selecting papers related to 13 

topic research and unpublished documents were pursued through Clinical Trials (website). 14 

 15 

Study selection: Randomized clinical trials that compared the HIIT and MICT in prediabetes 16 

and T2D adults (18 years or over) with or without cardiovascular risk factors. 17 

 18 

Data extraction: Two reviewers independently selected the studies, extracted the data, and 19 

assessed the risk of bias according to Cochrane Handbook. Quality of evidence for each 20 

outcome effect estimate was graded according to the GRADE working group of evidence. 21 

 22 
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Data synthesis: From 818 potentially relevant records, 7 studies were included in systematic 1 

review and 5 in meta-analysis. This review included 64 patients (83% females) with 2 

prediabetes and 120 with T2D (57% females). HIIT promoted significantly increased of 3 

3.02mL/kg/min of VO2max (95% IC 1.42 to 4.61) compared to MICT. No differences were 4 

found between two modalities of exercises considering the outcomes HbA1c, systolic and 5 

diastolic blood pressure, total cholesterol, HDL and LDL cholesterol, triglycerides, BMI and 6 

waist-to-hip. Most of the studies presented unclear risk of bias, and low and very low quality 7 

of evidence evaluated by GRADE. 8 

 9 

Conclusion: HIIT has potential to be used as a treatment modality for prediabetes and T2D 10 

individuals, proposed as a time-efficient intervention that induces cardiometabolic adaptations 11 

similar to MICT and provides greater benefits in terms of VO2max improvement in T2D. 12 

However, it is suggested more studies with greater methodological rigor and with a larger 13 

sample size for strengthening the quality of current evidence. PROSPERO: 14 

CRD42016047151. 15 

Keywords: high-intensity interval training, prediabetes, type 2 diabetes mellitus, systematic 16 

review 17 

 18 

 19 

 20 

 21 

 22 

 23 

 24 
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Abbreviations: 1 

 2 

T2D: Type 2 diabetes 3 

HIIT: High-intensity training interval 4 

 MICT: Moderate intensity training continuous  5 

VO2max: Maximum oxygen consumption  6 

HbA1c: Glycated hemoglobin 7 

HOMA: Insulin resistance 8 

BMI: Body mass index 9 

HDL: High-density lipoprotein 10 

LDL: Low-density lipoprotein 11 

 12 

 13 

 14 

 15 

 16 

 17 

 18 

 19 

 20 

 21 
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Introduction 1 

 2 

Type 2 diabetes (T2D) has increased in the last decades, accounts for 90–95% of all 3 

cases of diabetes, defined as “noninsulin-dependent diabetes” with progressive loss of insulin 4 

secretion  and peripheral insulin resistance
1
. A high-risk for diabetes development, besides the 5 

increase in age, obesity, and lack of physical activity, are individuals with prediabetes, which 6 

present blood glucose concentrations higher than normal, but not high enough to be classified 7 

as diabetes
1,2

. 8 

The lifestyle change with adoption and maintenance of physical activity is one of the 9 

cornerstones to prevent and delay the prediabetes and T2D incidence. Aerobic exercise 10 

training is associated with beneficial effects on clinical outcomes and glycemic profile in 11 

T2D
3
, with decrease in glycated hemoglobin (HbA1c)

3,4
, increase maximum oxygen 12 

consumption (VO2max)
3–5

 and benefit on insulin sensitivity
6
. Moreover, it has been 13 

established in literature that regular physical activity can reduce the risk of T2D in people 14 

with impaired glucose tolerance
7,8

. 15 

American Diabetes Association recommends at least 150min/week of moderate to 16 

vigorous intensity physical activity or shorter durations (minimum 75min/week) of vigorous 17 

intensity or interval training and dietary changes to prevent or delay the onset of T2D in 18 

populations at high risk and with prediabetes
9
. However, while diabetic patients seem to 19 

comply well with dietetic and pharmacologic interventions, their exercise levels remain 20 

low
1,10

. Time lack has been appointed how the main barrier to non adherence to physical 21 

activity
11,12

. In this sense, high-intensity interval training (HIIT) is an option in order to 22 

encourage physical activity participation and reduce the risk of chronic diseases
13

. This 23 

exercise modality implies in a training programmed by brief intermittent bursts of intense 24 

exercise, interspersed with periods of rest or low-intensity exercise
10,14

. 25 
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It is suggested that more vigorous physical activity may provide similar or greater 1 

benefits than moderate intensity exercise for metabolic health
15–17

, cardiovascular disease risk 2 

factors
15,18

; as well as in all-cause mortality reduction
19

. Previous reviews have shown 3 

inconsistent results when assessing the effects of moderate-intensity continuous training 4 

(MICT) and high-intensity interval training (HIIT) on metabolic profile of individuals with 5 

T2D
16,17

. Important limitations were observed in these reviews, such as considering in the 6 

same analysis, individuals with metabolic syndrome and T2D
17

, and different approaches with 7 

interval and continuous training to high-intensity exercise
16

. Furthermore, the effects of 8 

different exercise intensities on physiological variables in individuals with prediabetes and 9 

T2D are still uncertain and were not reported in both reviews.  10 

Therefore, this systematic review and meta-analysis aimed to evaluate randomized 11 

clinical trials that compared the effect of HIIT versus MICT on physiological and metabolic 12 

variables of individuals with prediabetes and T2D. The research question was as follows: Is 13 

HIIT more effective than MICT in the improving of functional capacity and cardiometabolic 14 

health markers in individuals with prediabetes and T2D? 15 

 16 

Methods 17 

This systematic review and meta-analysis was conducted in accordance with Preferred 18 

Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA) Statement
20

 and 19 

recorded in International Prospective Register of Systematic Review (PROSPERO) – 20 

CRD42016047151. 21 

Search strategy and study selection 22 

A comprehensive literature search was conducted through the PubMed (MEDLINE), 23 

EMBASE, Physiotherapy Evidence Database (PEDro), Cochrane Central Register of 24 
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Controlled Trials (CENTRAL), Scopus and LILACS databases to identify literature from 1 

inception to July 2017 related to research question. The search was conducted with no 2 

publication year or language limits. 3 

 The search terms used included type 2 diabetes mellitus, prediabetes, high-intensity 4 

interval training, moderate intensity continuous training, and terms associated with a high-5 

sensitivity strategy for the search of randomized clinical trials
21

. The complete search strategy 6 

used on PubMed (MEDLINE) database can be assessed online in the systematic review 7 

protocol https://www.crd.york.ac.uk/PROSPERO/display_record.asp?ID=CRD42016047151. The 8 

search strategy was adapted for the other databases and the results of searches also were 9 

cross-checked to locate and eliminate duplicates. Reference lists of the included papers and of 10 

reviews were also screened. To reduce publication bias, unpublished documents were pursued 11 

through Clinical Trials (website).  12 

 13 

Eligibility criteria 14 

 15 

Two reviewers (ATD and TT) independently assessed the identified publications and 16 

selected them by title and abstract based on the following inclusion criteria: clinical trials that 17 

compared the use of HIIT and MICT in prediabetes and T2D adults (18 years or over) with or 18 

without cardiovascular risk factors. When only a relevant title without a listed abstract was 19 

available, a full copy of the article was assessed for evaluation. The reviewers were 20 

previously trained and calibrated for papers selection (Kappa= 0.90). Any discrepancies were 21 

solved through discussion and consensus of a third reviewer (AMVS). For the purpose of this 22 

review, we considered the modalities of high-intensity interval training and moderate intensity 23 

continuous training as reported in the primary studies. 24 

A final decision about inclusion was made based on the full-text paper of the 25 

potentially relevant studies in accordance with the following exclusion criteria: (1) non-26 

https://www.crd.york.ac.uk/PROSPERO/display_record.asp?ID=CRD42016047151
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random allocation of subjects or no 2 or more-arm longitudinal clinical trial; (2) to include 1 

patients with metabolic syndrome, gestational diabetes and diabetic neuropathy; (3) to 2 

evaluate HIIT or MICT associated with another intervention, e.g. diet restriction, resistance 3 

training; (4) to compare the effect of different intensities of exercise on fasting; (5) to report 4 

short intervention time (<2 weeks); (6) absence of similar follow-up for subjects of both 5 

groups evaluated in the same way; and (7) did not assessed at least one of the following 6 

outcome: VO2max (measured for functional capacity), HbA1c, fasting glucose, fasting 7 

insulin, insulin resistance, systolic and diastolic blood pressure, total cholesterol, high density 8 

lipoprotein (HDL) and low-density lipoprotein (LDL) cholesterol, triglycerides, body mass 9 

index (BMI), waist circumference, waist-to-hip ratio assessed pre and post intervention. In 10 

case of studies reporting the same sample, we included those that contemplated more 11 

outcomes. 12 

 13 

Data extraction 14 

Two reviewers (ATD and TT) independently collected the following data from 15 

eligible studies: author and publication year; individual participants’ demographic 16 

characteristics (age, sex); number of individuals per group (intervention and control); exercise 17 

type and intensity; duration and frequency of training; dropout and adherence. When papers 18 

provided insufficient data for inclusion in the analysis, the correspondent author were 19 

contacted to determine whether additional data could be provided. 20 

 21 

Assessment of risk of bias and quality of evidence 22 

Both reviewers (ATD and TT) independently assessed (Kappa=0.90) the risk of bias 23 

based on the published specific study design-related risk bias assessed forms (Cochrane 24 
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Handbook for Systematic Reviews of Interventions 5.0.1)
22

. The criteria assessment included 1 

random sequence generation and allocation concealment, blinding of subjects and examiners, 2 

blinding of outcome assessors, description of losses and exclusions and selective reporting. 3 

The evaluation of the studies was performed by rating each of the study criteria as low, high 4 

or unclear risk of bias (no information or uncertainty over the potential for bias). For the final 5 

classification of risk of bias, disagreements between the reviewers were solved by consensus. 6 

Authors were contacted via e-mail (at least twice) for missing or unclear information.  7 

Quality of evidence for each outcome effect estimate was classified according to the 8 

grading of recommendation, assessment, development and evaluation (GRADE)
23

. 9 

 10 

Statistical analysis 11 

Data analyses were performed according to the Cochrane statistical guidelines22
 using 12 

Review Manager software (RevMan version 5.3; Cochrane Collaboration, Copenhagen, 13 

Denmark, 2014). Only the data from studies with T2D individuals were meta-analyzed. In the 14 

study conducted by Mitranun et al.
24

, we performed the imputation of standard deviation for 15 

fasting glucose, HbA1c, total cholesterol, LDL, HDL, triglycerides by the central tendency 16 

value based on the studies included in this review. 17 

In each study, weighted mean differences (WMDs) between the HIIT and MICT at 18 

baseline and end-of-trial were calculated using a random effect model for outcomes fasting 19 

glucose, HbA1c, VO2max, systolic and diastolic blood pressure, total cholesterol, HDL and 20 

LDL cholesterol, triglycerides, BMI and waist-to-hip. Statistical significance was defined as p 21 

≤ 0.05. 22 

Statistical heterogeneity of the treatment effect among studies was assessed using 23 

Cochran’s Q-Test and the inconsistency I
2
 test, in which values above 30% and 50% were 24 

considered indicative of moderate and high heterogeneity
22

. 25 
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Results 1 

 2 

Study selection 3 

The search strategy identified 818 potentially relevant records. After exclusion 4 

duplicates and screening titles and abstracts, we retrieved 27 full-text papers for more detailed 5 

information. A total of 7 clinical trials were included for the qualitative synthesis and 5 for the 6 

quantitative analyses. The process of study selection and the reasons for exclusions are 7 

summarized in Fig. 1. 8 

 9 

Study characteristics 10 

The main characteristics of the included studies are presented in Table 1. The studies 11 

were published between 2013 and 2016 and had a total of 64 patients with prediabetes (83% 12 

females), average age of 51.5±10 years, and 120 patients with T2D (57% females), average 13 

age of 61.7±6 years.  14 

The duration of studies ranged from 12 to 16 weeks for T2D groups and 2 to 4 weeks 15 

for prediabetes groups. Different protocols of HIIT and MICT were used in the included 16 

studies. The exercise type, length session and intensity varied widely between studies. All the 17 

exercises were performed post meal and monitored by direct supervision or objective 18 

measures such as heart rate monitors or accelerometers. Moreover, subjects were instructed to 19 

not alter their dietary intake habit and medication throughout the study period. 20 

Three studies with T2D
24–26

, reported data on adherence, being of  91% and 96% for 21 

HIIT and MICT, respectively. Only one study with prediabetes
27

 reported adherence to the 22 

intervention, occurring in 89% in the HIIT group and in 71% in the MICT group. 23 

In the study of Terada et al., one participant was excluded from fasting glucose and 24 

HbA1c analyses due to discontinuation of medication
25

. 25 
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Effects of interventions 1 

VO2max 2 

Maximal O2 consumption was reported by three studies in 89 participants with 3 

T2D
24,26,28

 (Fig 2A). The mean difference in the VO2max from was 3.02 mL/kg/min (95%CI 4 

1.42 to 4.61, I
2
=0%), significantly favoring HIIT (p<0.001).  5 

Two studies with 64 prediabetes individuals reported that HIIT and MICT improved 6 

VO2max after intervention, however without difference between the two exercise 7 

conditions
27,29

. 8 

 9 

Fasting glucose 10 

Baseline and post-intervention fasting glucose was reported by four studies
24–26,30

 that 11 

including a total of 82 participants with T2D (Fig 2B). There was no change in fasting 12 

glucose when comparing HIIT with MICT [WMD=0.11 (95%CI:-0.45, 0.67, I²=0%, p=0.70)]. 13 

In prediabetes individuals, only one study reported this outcome, with a total of 38 14 

participants. MICT showed a greater reduction in fasting glucose (5.9±1.0 vs 5.6±1.0), which 15 

was not seen after HIIT (5.6±1.2 vs 5.7±1.1)
29

. 16 

 17 

HbA1c 18 

All the studies with T2D evaluated HbA1c, with a total of 119 participants
24–26,28,30

. 19 

There was a trend of improvement in HbA1c with HIIT, but the difference between 20 

interventions was not statistically significant [WMD=-0.17 (95%CI: -0.36 to 0.02, I²= 0%, 21 

p=0.07)] (Fig 2C).  22 

The studies with prediabetes did not evaluate this outcome. 23 

 24 
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HOMA 1 

Two studies with T2D reported the insulin resistance outcome
24,28

 with a total of 65 2 

participants. In both studies, HOMA decreased after the MICT session (2.8±1.3 vs 2.3±1.5)
24

, 3 

(2.6±1 vs 2.5±0.9)
28

. However, a decreased HOMA value following HIIT was observed only 4 

in one study (3.1±1.4 vs 2.5±1.1)
24

. Significant differences were not found between groups. 5 

One study with prediabetes, with a total of 38 participants, demonstrated neither that 6 

HIIT nor MICT impacted in the HOMA concentrations
29

. 7 

 8 

Fasting insulin 9 

Of all clinical trials included in this study, only one with prediabetes, with a total of 38 10 

participants, demonstrated that neither HIIT nor MICT impacted in the fasting insulin 11 

concentrations
29

. 12 

 13 

Blood pressure 14 

Three studies with T2D, with a total of 89 participants, demonstrated that there was no 15 

change in systolic [WMD=-2.92 (95%CI -7.62 to 1.78, I²=0%, p=0.22)] and diastolic blood 16 

pressure [WMD=-2.14 (95%CI -4.37 to 0.09, I²=0%, p=0.06)] between HIIT and MICT
24,26,28

. 17 

 One study with prediabetes, with a total of 26 participants, demonstrated that systolic 18 

and diastolic blood pressure decreased at one-month follow-up for both conditions
27

; 19 

however, only systolic blood pressure reported significant difference (132±14 vs 124±10; 20 

p<0.001). 21 

 22 
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Total cholesterol 1 

Four studies with T2D, with a total of 83 participants
24–26,30

, demonstrated that there 2 

was no change in total cholesterol between HIIT and MICT groups [WMD=-0.16 (95%CI -3 

0.68 to 0.35, I²= 40%, p=0.50)].  4 

The studies with prediabetes did not evaluate this outcome. 5 

 6 

HDL and LDL cholesterol 7 

Four studies with T2D, with a total of 83 participants
24–26,30

, found no difference 8 

between the interventions in the HDL [WMD=0.07 (95% CI -0.06 to 0.19, I²= 47%, p=0.29)] 9 

and LDL cholesterol [WMD=-0.06 (95%CI -0.41 to 0.28, I²=67%, p=0.71)].  10 

The studies with prediabetes did not evaluate this outcome. 11 

 12 

Triglycerides  13 

Four studies with T2D, with a total of 83 participants
24–26,30

, demonstrated that there 14 

was no change in triglycerides between HIIT and MICT groups [WMD=0.14 (95%CI -0.27 to 15 

0.55, I²= 27%,p=0.49)].  16 

The studies with prediabetes did not evaluate this outcome. 17 

 18 

BMI 19 

All the studies with T2D evaluated BMI, with a total of 120 participants
24–26,28,30

. 20 

There was no difference in BMI [WMD=-0.62 (95%CI -1.32 to 0.08, I²=0%, p=0.08)] 21 

comparing HIIT and MICT. 22 

The studies with prediabetes demonstrated that BMI decreased after the two exercise 23 

conditions
27,29

; however, without significance difference between the groups. 24 
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Waist-to-hip ratio 1 

 Four studies with T2D, with a total of 83 participants
24–26,30

 demonstrated that there 2 

was no change in waist-to-hip ratio between HIIT and MICT groups [WMD=0.02 (95%CI -3 

0.02 to 0.05, I²=69%, p=0.33)].  4 

The studies with prediabetes did not evaluate this outcome. 5 

 6 

Waist circumference 7 

Two studies with T2D
25,30

, with a total of 31 participants demonstrated that waist 8 

circumference decreased after both intervention, but no significant difference between  9 

groups.  10 

One study with prediabetes, with a total of 26 participants, demonstrated that waist 11 

circumference did not change significantly from baseline to one-month follow up in either 12 

HIIT or MICT (p > 0.05)
27

. 13 

 14 

Risk of bias 15 

The risk of bias final assessment of the included studies is displayed in Table 2. 16 

Statement of the randomization method was observed in all evaluated papers; however, the 17 

method adequate used to generate the random sequence was reported only in one study
25

. 18 

Most studies were scored as low risk of bias for “incomplete outcome data”. In the other 19 

domains predominated the risk of bias unclear. Low-quality evidence was judged according to 20 

the GRADE for HbA1c and VO2max outcomes and very low quality for fasting glucose 21 

outcome (Table 3).  22 

 23 
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Discussion 1 

 2 

This is the first systematic review that compared the effect of the HIIT versus MICT 3 

on functional capacity and physiological markers in prediabetes and T2D adults. The main 4 

finding of this meta-analysis was that the VO2max values were significantly increased in 5 

individuals with T2D submitted to the HIIT [WMD=3.02 (95%IC 1.42 to 4.61), I
2
=0%, 6 

p=0.0002]. Although the reduction on HbA1c, diastolic blood pressure and BMI were not 7 

significant, there was a trend of greater effects by HIIT. The results revealed that the two 8 

modalities of exercise induced similar effects on variables fasting glucose, systolic blood 9 

pressure, total cholesterol, HDL, LDL, triglycerides and waist to hip-ratio. 10 

Previous meta-analyses showed that HIIT and MICT are effective for improvements 11 

functional capacity, evidenced by increased VO2max in different populations
15,17,31–34

. 12 

However, HIIT is likely to elicit greater increases VO2max that MICT in patients with 13 

cardiometabolic disorder
15,17,32,34

 and in healthy individuals
31,33

. The superiority of HIIT for 14 

aerobic fitness has important clinical implications given that VO2max is a stronger predictor 15 

of cardiovascular risk
35

 and it improvement is associated with reduction of morbidity and 16 

mortality  for cardiovascular diseases as well as diabetes prevalence
15,36,37

. The mechanisms 17 

involved in the superiority of HIIT can be justified by changes in stroke volume of the heart 18 

induced by increased cardiac contractility
38,39

, increased skeletal muscle oxidative capacity 19 

and changes in glucose transport
39–42

, which improves mitochondrial function generating 20 

more ATP
43,44

, thus increasing aerobic capacity. 21 

Both modalities of exercise did not significantly affect fasting glucose [WMD=0.11 22 

(95%IC -0.45 to 0.67), I²=0%, p= 0.68] and HbA1c values [WMD=-0.17 (95%IC -0.36 to 23 

0.02), I²= 0%, p=0.07]; however, the HIIT had a greater tendency to improve glycated 24 
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hemoglobin in T2D. Any reduction in HbA1c is likely to reduce the risk of macrovascular and 1 

microvascular complications in T2D
45

.  2 

In prediabetes, only one study reported the fasting glucose outcome, which showed 3 

significant reduction to MICT
29

. Recent meta-analyses also have shown no difference 4 

between HIIT and MICT on fasting glucose in a group of patients that included T2D
16,17

. On 5 

the other hand, the analysis by Liubaoerjijin et al.
16

 observed greater improvement in HbA1c 6 

with HIIT [WMD=-0.23 (95%IC -0.43 to -0.02), I²=0%, p=0.03]
16

. We could not confirm 7 

these findings because the systematic review by Jelleyman et al.
17

 presented a broad inclusion 8 

criterion and the authors considered for same subgroup analysis individuals with metabolic 9 

syndrome and T2D, which demonstrate different metabolic responses. Moreover, the review 10 

by Liubaoerjijin et al.
16

 considered different approaches for high-intensity exercise, such as 11 

interval and continuous training and did not include the study by Hollekim-Strand et al.
28

, 12 

which was included in our review together with study from Maillard et al.
30

.  13 

A possible explanation for absence of difference on metabolic outcomes would be the 14 

free living dietary intake between the participants of studies and the time between the last 15 

exercise session and the measurement of the blood parameters that varied between the studies. 16 

In the study by Karsoft et al.
26

, the measurement was performed at least 48 hours after and up 17 

to 8 days after the last exercise session; Mitranun et al.
24

 measured 48-72 hours after the last 18 

exercise session, and the study by Terada et al.
25

 and Maillard et al.
30

 did not reported this 19 

data. The long interval after the intervention of exercise may cause detraining effects in 20 

individuals, which results in similar benefits between groups
26

.Thus, the feasibility and 21 

efficacy for glucose regulation comparing the two modalities of exercise need further 22 

investigation. 23 

The insulin resistance was evaluated in two studies with T2D
24,28

 and one in 24 

prediabetes individuals
29

; the fasting insulin was verified only in one of the studies with 25 
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prediabetes
29

, and  thus, the data could not be meta-analyzed. We emphasize the importance 1 

to evaluate these outcomes in prediabetes and T2D due the molecular defect in the insulin 2 

action to be associated with increased risk for cardiovascular disease
46,47

. 3 

HIIT showed no superior effect on systolic and diastolic blood pressure in prediabetes 4 

and T2D individuals, though there was a trend of greater decrease in the diastolic blood 5 

pressure in T2D [MD=-2.14 (95%IC -4.37 to -0.09), p=0.06, I²=0%]. The mechanisms 6 

involved in the blood pressure decline mediated by exercise training can be to improvements 7 

in peripheral vascular structure and function, with an increase in popliteal artery 8 

distensibility
42

 and endothelial function
48

. The lack of significant difference observed in blood 9 

pressure comparing HIIT versus MICT is possible due to few clinical trials reporting this 10 

variable. 11 

In relation the lipid profile of individuals with T2D, the results of this meta-analysis 12 

suggest that there is no significant difference from one intervention to another. This can be 13 

justified because were individuals within the normal range of total cholesterol, HDL and 14 

LDL, which did not caused great changes after exercise.  Moreover, the fact there was no 15 

modification and control of diet may attenuate the beneficial effects of exercise on lipid 16 

profile. However, is important to point out that comparing the total cholesterol, HDL, LDL 17 

and triglycerides between HIIT and MICT groups showed heterogeneity of 40%, 47%, 67% 18 

and 27% in the I² test, respectively. This can be justified by methodological differences 19 

between studies as such as duration, frequency and intensity of exercises. Studies in 20 

prediabetes individuals did not evaluate these outcomes. 21 

This review also found that HIIT decreased BMI more than MICT in both populations, 22 

however without statistical significant effect in prediabetes
27,29

 and T2D individuals [WMD=-23 

0.62 (95% IC -1.32 to 0.08), I²=0%, p=0.08]. Most individuals with prediabetes and T2D 24 

included in the studies were considered overweight (≥25–29.99 kg/m
2
) and obese (≥30 25 
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kg/m
2
)
49

. It is important to point out that high BMI is associated with higher risk for 1 

developing T2D
50,51

 and complications cardiovascular
51,52

. Moreover, there is relationship 2 

between BMI at the time of a diabetes diagnosis and the risk of death
1,53,54

. Thus, the tendency 3 

of HIIT to reduce BMI is vitally important to public health and needs further investigation. 4 

The waist circumference and waist-to-hip ratio are indicators to central obesity and 5 

also have been associated with T2D risk
50,55

. Our meta-analysis showed similar effect with the 6 

HIIT and MICT for the waist-to-hip ratio, however significant heterogeneity was also 7 

observed (I²=69%), which may be partly justified by lower methodological quality of 8 

included studies. While the waist circumference was reported in few studies
25,27,30

 and did not 9 

demonstrate superiority of some type of exercise. Further studies need to explore the 10 

relationship between central adiposity, diabetes, cardiovascular disease and greater long-term 11 

cardiometabolic risk. 12 

In this systematic review, quality of studies was assessed using Cochrane risk of bias 13 

tool
22

 and most items (77.8%) were classified as showing a unclear risk of bias due to 14 

insufficient information or uncertainty about the potential for bias. This finding demonstrated 15 

that well-designed future studies should be conducted. According to the GRADE, the risk of 16 

bias for outcomes VO2max, fasting glucose and HbA1c were considered serious because in 17 

most of the studies, blinding and randomization were not properly performed. Furthermore, 18 

few studies were included and with small sample size. 19 

Limitations 20 

Our meta-analyses consists some limitations. First, only five studies with T2D and two 21 

with prediabetes individuals were included, with small sample size in each group (≤20) and 22 

mostly with methodological limitations. The studies used different HIIT protocols with 23 

variety of exercise modalities, intervals, intensities, volumes, duration and different ways of 24 

determining the intensities of HIIT or MICT. Another challenge was the lack of clear 25 



30 

  

information on some data. We are grateful to the authors who provided these data
25,26,28,30

, but 1 

in other cases we had to estimate standard deviation values from other similar trials in the 2 

review
24

. Based on these aspects, there is a need more research with greater methodological 3 

rigor and with larger sample size for strengthening the quality of current evidence and 4 

determine which modality of exercise would be better on cardiometabolic markers in 5 

prediabetes and T2D individuals.  6 

 7 

Conclusion 8 

The results of our meta-analysis demonstrate that HIIT has potential to be used as a 9 

treatment modality for prediabetes and individuals with T2D, proposed as a time-efficient 10 

intervention that induces cardiometabolic adaptations similar to MICT. In addition, HIIT may 11 

provide greater benefits on functional capacity in patients with T2D. Such improvements may 12 

reflect important implications for the health, well-being, quality of life, and morbidity of 13 

individuals with T2D. 14 

 15 

This research did not receive any specific grant from funding agencies in the public, 16 

commercial, or not-for-profit sectors. 17 
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Figure legends 

 

Figure 1. Flow Diagram 

 

Figure 2. Effect of high-intensity training versus moderate intensity continuous training on 

maximum oxygen consumption (VO2max) (A), fasting glucose (B), glycated hemoglobin 

(HbA1c) (C). 
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Figure 2 
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Author and year Participants Groups 
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Age,  

y (SD) 

Duration 
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Exercise  

type 

Length/ 

session 

(min) 

Intensity  

(%VO2peak)* 

Dropout 

(%) 

Adherence 

(%) 

HOLLEKIN et al. 

2014 

  

 

  

T2D  
 

 

 

HIIT 20(40%) 58.6(5) 
12 weeks 

3 days/week 

Walking uphill 

on a treadmill.  40 

4 x 4min  

90-95%  HRmax 17% NR 
        

MICT 17(35%) 54.7(5.3) 

    

 

Walking/ 

cycling 

≥10min - 

210min/week ~70% HRmax 26% NR 
          

KARSTOFT et al. 

2013 

  

T2D  
 

 

HIIT 12(42%) 57.5(8.3) 

16 weeks 

5 days/week 

Free-living 

Walking 60 

3min >70%  

3min < 70%  8% 85% 
        

MICT 12(33%) 60.8(7.6) 

Free-living 

Walking 60 > 55% 8% 94% 
          

MAILLARD et al. 

2016 
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Cycling 

program 20 
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85%  HRmax,  

12s active recovery) 0% NR 
        

MICT 8(100%) 70.1(6.8)  

Cycling 

program 40 55 - 60% HRR 11% NR 
           

MITRANUN et al. 

2014 
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HIIT 14(64%) 61.2(10.5) 
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3 days/week 

Walking on 

treadmill 

Wk1-2 = 30 

Wk3-6 = 30 

Wk7-12 =40 

50%   

4x1min 80% - 4min 50%  
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Wk1-2 = 30 
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Wk7-12 =40 50% 60% 65% 7% ≥80% 
           

TERADA et al. 

2013 
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Walking on  
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1min 100% VO2reserve  

3min 20% VO2reserve 0% 97% 
        

MICT 8(50%) 63(5)  

Walking on 

treadmill / 

cycling 

Wk1-4 = 30  

Wk5-8 = 45  

Wk9-12=60 40% VO2reserve 0% 
 

97% 

Table 1. Characteristics of included studies 
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Table 1 (Continued) 

Author and year Participants Groups 

Sample 

size  

(%female) 

Age,  

y (SD) 

Duration 

(frequency) 

Exercise  

type 

Length/ 

session 

(min) 

Intensity  

(%VO2 peak)* 

Dropout 

(%) 

Adherence 

(%) 

JUNG et al. 2015 

 

 

Prediabetes 
HIIT 10 (80%) 51(10) 

4 weeks 

3days/week  

 

Walking 25 

4-10 x1 min  

~90% HRpeak/ 

1min of low intensity 

33% 89% 

 MICT 16 (88%) 51(10) Walking 20-50 ~65% HRpeak 6% 71% 

ROBINSON et al. 

2015 
Prediabetes 

         

HIIT 20 (85%) 52(10) 2 weeks 

5days/week 

Walking 4-10 

4-10 x 1min  

~85-90% HRpeak/ 

1min rest period 

0% NR 

MICT 18 (79%) 52(10) Walking 20-50 ~60-65% HRpeak 5% NR 
 

HIIT High-intensity interval training; MICT Moderate-intensity continuous training; y year; HRmax heart rate maximum; HRR heart rate 

reserve; * Unless stated otherwise; NR not reported 
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Table 2. Risk of bias  

“Low” (low risk of bias), “High” (high risk of bias) or “Unclear” (no information or uncertainty over the potential for bias). 

 

         

 

Author and year 

Bias domains  

Randomization  Allocation 

concealment  

Blinding  

(participants and 

personnel)  

Blinding  

(outcome 

assessment)  

Incomplete  

outcome data  

Selective 

reporting  

Hollekin-Strand  et al. 

2014 

Unclear Unclear Unclear Unclear Unclear Unclear 

Karstoft et al. 2013 Unclear Unclear Unclear Low Low Low 

Maillard et al. 2016 Unclear Unclear Unclear Unclear Low Low 

Mitranum et al. 2014 Unclear   Unclear Unclear Unclear Low Unclear 

 

Terada et al.  2013 Low Unclear High  Unclear Low Low 

Jung et al. 2015 High 

 

Unclear Unclear Unclear Low Unclear 

Robinson et al. 2015 Unclear 

 

Unclear Unclear Unclear Low Unclear 
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Quality assessment № of patients Effect Quality Importance 

№ of 

studies 

Study 

design 

Risk of 

bias 
Inconsistency Indirectness Imprecision HIIT MICT 

Absolute 

(95% CI)   

VO2max 

3  randomized 

trials  

serious 
a
 not serious  not serious  serious 

b
 46  43  MD 3.02 

ml/kg/min 

higher 

(1.42 lower to 

4.61 higher)  

⨁⨁◯◯ 

LOW  

IMPORTANTE  

Fasting glucose   

4 randomized 

trials  

serious 
a
 not serious  not serious  serious 

b
 41  41  MD 0.11 

mmol/L higher 

(0.45 lower to 

0.67 higher)  

⨁◯◯◯ 

VERY 

LOW  

CRÍTICO  

HbA1c 

5  randomized 

trials  

serious 
a
  not serious  not serious  serious 

b
 61  58  MD 0.17 % 

lower 

(0.36 lower to 

0.02 higher)  

⨁⨁◯◯ 

LOW  

CRÍTICO  

Table 3. Quality of evidence 

CI: Confidence interval; MD: Mean difference  

a. Most of the studies were not blinded and problems with the form of randomization were detected. b. Few studies and few patients assessed.  
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3. CONCLUSÃO 

 

A partir da realização dessa revisão sistemática e meta-análise, é possível afirmar que 

o treinamento intervalado de alta intensidade tem potencial para ser usado como uma 

modalidade de prevenção e tratamento em indivíduos pré-diabetes e diabetes tipo 2.  

O HIIT comparado ao treinamento contínuo de moderada intensidade proporcionou 

similares adaptações cardiometabólicas em indivíduos pré-diabéticos e com diabetes tipo 2; 

com benefícios superiores sobre o consumo máximo de oxigênio em diabéticos, o que 

representa importantes implicações clínicas, pois reflete na melhora da capacidade funcional e 

contribui na redução dos fatores de risco cardiovasculares. 

A falta de tempo é um dos principais motivos a não adesão e à prática de atividade 

física regular; o que dificulta a realização de 150 minutos de exercício por semana, conforme 

recomendado para este perfil de população. Sendo assim, ofertar programas de treinamento de 

alta intensidade supervisionados é uma estratégia interessante e adequada para a promoção da 

saúde, prevenção e tratamento de indivíduos pré-diabéticos e diabetes tipo 2. Além da 

eficiência temporal, o HIIT é considerado uma estratégia segura, com boa aceitação, com 

resultados cardiometabólicos similares ao exercício contínuo e superiores sobre a capacidade 

funcional. 

Entretanto, devido algumas limitações encontradas nos estudos primários como 

pequeno tamanho amostral, randomização não adequada e falta de clareza nas informações de 

aspectos metodológicos, destaca-se a importância de conduzir pesquisas bem delineadas para 

fortalecer a qualidade das evidências atuais. 

Dessa forma, acredito ter encerrado esta etapa na minha vida acadêmica com 

substancial contribuição para o meio científico no que tange o uso do treinamento intervalado 

de alta intensidade em pré-diabetes e diabetes tipo 2. Saliento a imensa satisfação com a 

realização e o resultado deste trabalho, o qual me proporcionou desafios e grande 

aprendizado. Acredito que deparar-se com novas informações e conteúdos é sempre uma 

estratégia para o crescimento pessoal e profissional. Além disso, a interação com 

pesquisadores, pós-graduandos e acadêmicos, contribuiu de maneira inigualável para a 

produção do conhecimento e desenvolvimento da ciência. 
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ANEXOS 

Anexo 1- Registro GAP/CCS 
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Anexo 2 - Protocolo PROSPERO 
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ANEXO 3 – Checklist PRISMA 

Section/topic  # Checklist item  
Reported 
on page 
#  

TITLE   

Title  1 Identify the report as a systematic review, meta-analysis, or both.  13 

ABSTRACT   

Structured 
summary  

2 Provide a structured summary including, as applicable: background; 
objectives; data sources; study eligibility criteria, participants, and 
interventions; study appraisal and synthesis methods; results; 
limitations; conclusions and implications of key findings; systematic 
review registration number.  

13 

INTRODUCTION   

Rationale  3 Describe the rationale for the review in the context of what is already 
known.  

17 

Objectives  4 Provide an explicit statement of questions being addressed with 
reference to participants, interventions, comparisons, outcomes, and 
study design (PICOS).  

17 

METHODS   

Protocol and 
registration  

5 Indicate if a review protocol exists, if and where it can be accessed 
(e.g., Web address), and, if available, provide registration information 
including registration number.  

17 

Eligibility criteria  6 Specify study characteristics (e.g., PICOS, length of follow-up) and 
report characteristics (e.g., years considered, language, publication 
status) used as criteria for eligibility, giving rationale.  

18 

Information 
sources  

7 Describe all information sources (e.g., databases with dates of 
coverage, contact with study authors to identify additional studies) in 
the search and date last searched.  

19 

Search  8 Present full electronic search strategy for at least one database, 
including any limits used, such that it could be repeated.  

18 

Study selection  9 State the process for selecting studies (i.e., screening, eligibility, 
included in systematic review, and, if applicable, included in the meta-

analysis).  

18-19 

Data collection 
process  

10 Describe method of data extraction from reports (e.g., piloted forms, 
independently, in duplicate) and any processes for obtaining and 
confirming data from investigators.  

19 

Data items  11 List and define all variables for which data were sought (e.g., PICOS, 
funding sources) and any assumptions and simplifications made.  

19 

Risk of bias in 
individual studies  

12 Describe methods used for assessing risk of bias of individual studies 
(including specification of whether this was done at the study or 
outcome level), and how this information is to be used in any data 
synthesis.  

19 

Summary 
measures  

13 State the principal summary measures (e.g., risk ratio, difference in 
means).  

20 

Synthesis of 
results  

14 Describe the methods of handling data and combining results of 
studies, if done, including measures of consistency (e.g., I

2
) for each 

meta-analysis.  

20 
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From:  Moher D, Liberati A, Tetzlaff J, Altman DG, The PRISMA Group (2009). Preferred Reporting Items for Systematic 
Reviews and Meta-Analyses: The PRISMA Statement. PLoS Med 6(7): e1000097. doi:10.1371/journal.pmed1000097  

For more information, visit: www.prisma-statement.org.  

 

 

 

Section/topic  # Checklist item  
Reported 
on page #  

Risk of bias across 
studies  

15 Specify any assessment of risk of bias that may affect the cumulative 
evidence (e.g., publication bias, selective reporting within studies).  

19 

Additional analyses  16 Describe methods of additional analyses (e.g., sensitivity or subgroup 
analyses, meta-regression), if done, indicating which were pre-

specified.  

 

RESULTS   

Study selection  17 Give numbers of studies screened, assessed for eligibility, and 
included in the review, with reasons for exclusions at each stage, 
ideally with a flow diagram.  

21 

Study 
characteristics  

18 For each study, present characteristics for which data were extracted 
(e.g., study size, PICOS, follow-up period) and provide the citations.  

21 

Risk of bias within 
studies  

19 Present data on risk of bias of each study and, if available, any 
outcome level assessment (see item 12).  

25 

Results of 
individual studies  

20 For all outcomes considered (benefits or harms), present, for each 
study: (a) simple summary data for each intervention group (b) effect 
estimates and confidence intervals, ideally with a forest plot.  

21 

Synthesis of results  21 Present results of each meta-analysis done, including confidence 
intervals and measures of consistency.  

22 

Risk of bias across 
studies  

22 Present results of any assessment of risk of bias across studies (see 
Item 15).  

25 

Additional analysis  23 Give results of additional analyses, if done (e.g., sensitivity or 
subgroup analyses, meta-regression [see Item 16]).  

 

DISCUSSION   

Summary of 
evidence  

24 Summarize the main findings including the strength of evidence for 
each main outcome; consider their relevance to key groups (e.g., 
healthcare providers, users, and policy makers).  

26 

Limitations  25 Discuss limitations at study and outcome level (e.g., risk of bias), and 
at review-level (e.g., incomplete retrieval of identified research, 
reporting bias).  

29 

Conclusions  26 Provide a general interpretation of the results in the context of other 
evidence, and implications for future research.  

30 

FUNDING   

Funding  27 Describe sources of funding for the systematic review and other 
support (e.g., supply of data); role of funders for the systematic review.  

 



59 

  

ANEXO 4 – Normas da revista 

 

 

Archives of Physical Medicine and Rehabilitation publishes original articles that report on 

important trends and developments in physical medicine and rehabilitation and in the wider 

interdisciplinary field of rehabilitation. Archives of Physical Medicine and 

Rehabilitation brings readers authoritative information on the therapeutic utilization of 

physical and pharmaceutical agents in providing comprehensive care for persons with 

disabilities and for chronically ill individuals. Archives began publication in 1920, publishes 

monthly, and is the official journal of the ACRM | American Congress of Rehabilitation 

Medicine. Its content is cited more often than any other rehabilitation journal. A steadily 

increasing rate of submissions has forced the Archives to adopt a policy of restricting its 

manuscripts to topics that proved new information that may alter clinical practice or represent 

influential advances in the research. Archives will not review studies involving animal 

models, healthy normal samples, or small case reports, except in unusual circumstances. We 

may make exceptions when the clinical implications for populations of persons with chronic 

illness or disability are compelling. In addition, we will not review studies that report 

psychometric information of well-established instruments for language-specific applications. 

 

Types of papers 

 

Original Research: Present new and important basic and clinical information, extend 

existing studies, or provide a new approach to a traditional subject. Manuscripts should be 

limited to 3000 words of text (Introduction through Conclusions). Figures, tables, and 

references should be limited to the number needed to clarify, amplify, or document the text. 

Brief Reports: Provide preliminary communications of new data, research methods, new 

ideas, and techniques. Manuscripts should be limited to 1500 words of text (or 1200 words 

plus 1-2 figures or tables, Introduction through Conclusions), and no more than 10 references. 

Brief reports should be accompanied by the appropriate reporting guideline and checklist. 

The Archives will not consider case reports or animal studies for publication. Please do not 

submit them. 
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Commentaries (by Invitation): Focus on issues in physical medicine and rehabilitation. 

Manuscripts should be limited to 2000 words of text (Introduction through Conclusions). The 

Editorial Board reserves the right to ensure that the author is qualified, through education and 

professional experience, to write knowledgeably and appropriately about a particular subject 

before accepting a Commentary for publication. The Editorial Board will choose the author(s) 

for Invited Commentaries and the author(s)' identity will be anonymous until publication. 

Authors of the subject article may submit a response for a subsequent issue. 

Editorials: Editorials published in Archives may only be written by the elected officers of 

ACRM, or by members of the Editorial Board. Prior to publication, all editorials are approved 

by the Editorial Board's Executive Committee. Editorials do not represent the opinions or 

positions of ACRM or the Editorial Board. Editorials should be limited to 1000 words of text. 

Information/Education: The ACRM Communications Committee has developed a new 

feature, Information/Education Pages, which appear in the Organization News section 

of Archives. 

These fact sheets are printed as tear-out pages. They are designed to provide consumer-

friendly information on topics relevant to rehabilitation medicine, including basic background 

or overview, similar to a Wikipedia entry, or brief how-to suggestions. They are targeted 

toward people with disabilities, their caregivers, or clinicians; and are designed so that a 

practitioner can tear out and copy, or download the pages, to make them available to patients 

and caregivers. 

Authors are invited to submit Information/Education Page manuscripts or proposals to 

the Archives' Editorial Office (ArchivesMail@archives.acrm.org). The ACRM 

Communications Committee will assess subject matter, content, and target reading level then 

provide feedback on suitability and instructions on how to proceed directly to the author. Note 

that this should not be considered an official peer review of the content. For more information 

go to  http://www.acrm.org/publications/archives-of-pm-r/information-education-pages/. 

Letters to The Editor: Letters are published at the discretion of the Editorial Board and 

should be directly related to the published article on which it comments. Letters may not 

reference unpublished studies or reference "in press" studies that are not publicly available. 

The Editorial Board reserves the right to solicit a response from the authors of the cited 

article. Letters must be limited to roughly 500 words of text, 1 table, and no more than 5 

references. 

Measurement Tools: These instrument summaries, which appear in the Organization News 

section of Archives, are designed to facilitate the selection of outcome measures by trained 

http://www.acrm.org/publications/archives-of-pm-r/information-education-pages/
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clinicians. The information contained in this summary represents a sample of the peer-

reviewed research available at the time of the summary's publication. The information 

contained in these summaries does not constitute an endorsement of the instrument for clinical 

practice. The views expressed are those of the summary authors and do not represent those of 

authors' employers, instrument owner(s), the Archives, the Rehabilitation Measures Database 

or the United States Department of Health and Human Services. Authors are invited to submit 

proposals for new Measurement Tools to the Archives' editorial office 

(Archivesmail@archives.acrm.org) and the office will coordinate with the ACRM 

Measurement Networking Group for the Rehabilitation Measures Database to determine if the 

proposal is suitable for publication in the Archives. The Networking Group can assist authors 

with formatting their article to meet the Measurement Tools requirements.  

Review Articles (Meta-Analyses): The Editorial Board welcomes state-of-the-art review 

articles. Manuscripts should be limited to 5000 words of text (Introduction through 

Conclusions), exclusive of references. The Archives strongly prefers systematic reviews of the 

literature. 

Special Communications: Provide information or an objective analysis of issues in physical 

medicine and rehabilitation that does not qualify as a research or clinical paper or 

commentary. Manuscripts are peer reviewed and should be limited to 5000 words of text, 

exclusive of references. 

 

 

Ethics in Publishing 

 

Authorship 

Manuscripts should have no more than 8 authors; a greater number requires written 

justification. The order of authorship is a joint decision of the coauthors. Archives follows 

the Recommendations for the Conduct, Reporting, Editing, and Publication of Scholarly Work 

in Medical Journals guidelines 
1
, which state authorship credit should be based only on 

substantial contributions to (1) conception and design, or acquisition of data, or analysis and 

interpretation of data, (2) drafting the article or revising it critically for important intellectual 

content, and (3) final approval of the version to be published. Conditions 1, 2, and 3 must all 

be met. Participation solely in the acquisition of data does not justify authorship, nor does 

general supervision of the research group. Archives may require authors to justify the 

http://www.archives-pmr.org/content/authorinfo#ref1
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assignment of authorship. Increasingly, multicenter trials are attributed to a corporate author. 

All members of the group who are named as authors, either in the authorship position below 

the title or in a footnote, must fully meet the criteria for authorship as defined above. Group 

members not meeting these criteria should be listed, with their permission, in the 

Acknowledgments. Acknowledgments to other investigators for advice or data must be 

documented by written authorization specifically granting permissions to the authors. 

Changes in authorship: After a manuscript has been submitted, any addition, deletion, or 

change to the order of the authors must be submitted in writing 
2
 to the Editorial Office 

(ArchivesMail@archives.acrm.org). This written statement, explaining the change and listing 

the old and new author orders, must be submitted with all authors copied (including those 

who have been removed, if applicable). The corresponding author should instruct all copied 

authors to respond with their approval of the change in author order. Failure to respond or 

failure of all authors to agree to the change may lead to suspension of review/publication of 

the article. 

ICMJE form 

Archives requires that all authors fill out the ICMJE form. For both new submissions and 

revisions, the peer-review process will not begin until these documents are completed 

correctly and submitted as per the instructions below. 

Step 1: Archives requires the author submitting the manuscript to complete and upload 

an ICMJE Form for Disclosure of Potential Conflicts of Interest. By this act, the author 

submitting the manuscript will serve as the guarantor for all coauthors in presenting accurate 

disclosures for the author group. The guarantor is expected to consult with all coauthors about 

the disclosures he/she provides. Any disclosure (i.e. actual or perceived conflict of interest) 

must be described on the title page of the manuscript. 

Step 2: At the point an editor seeks revision of a manuscript, Archives will require, with 

submission of the revised manuscript, original copies from all coauthors of the ICMJE form. 

Review of the revision will not commence until the editors have fully and accurately received 

the completed ICMJE forms from all coauthors. The editors expect the guarantor's group 

disclosure at submission to be consistent with the individual disclosures received at the 

revision stage. A written explanation will be required if this is not the case. If it is not possible 

to provide ICMJE forms from all co-authors at the revision stage, please contact the Editorial 

Office (ArchivesMail@archives.acrm.org) for alternative instructions. 

Conflict of Interest: Authors must reveal to the Editorial Board any conflicts of interest that 

the Editorial Board or the Archives readers would reasonably consider relevant to the 

http://www.archives-pmr.org/content/authorinfo#ref2
http://www.icmje.org/coi_disclosure.pdf
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research, analysis, or interpretation presented in the manuscript. The Board will hold this 

information in confidence, unless the study is accepted and, in the Board's judgment, readers 

need to be made aware of the general nature of this possible conflict. In this case, a general 

description of the conflict will be published with the article. 

Device Status: The submitting author must include in the title page to the manuscript any 

applicable Device Status Statement, as selected in the submission checklist. The statement 

does not affect the decision to publish a manuscript; that decision is made solely on the basis 

of the article's content and its value to the journal's readers. The selected statement may be 

published with the article. 

Redundant or Duplicate Publication 

Archives, as a primary source periodical, does not consider for publication material that 

already has been reported in a published article or is described in a paper submitted or 

accepted for publication elsewhere, in any print or electronic media. Abstracts (250-300 

words) of preliminary research findings that are published in conference proceedings are not 

considered previous publications (except for submissions to the Brief Reports category). This 

policy does not usually preclude consideration of a manuscript that has been rejected by 

another journal or of a complete report that follows publication of a preliminary report, 

usually in the form of an abstract (250-300 words). Press reports on papers presented at a 

meeting will not usually be considered prior publication, but such reports should not be 

amplified by additional data or copies of tables and illustrations. Authors submitting 

manuscripts to Archives must include in their cover letter an explanation of any prior 

publication (published article, article in press, manuscript under review, published abstract) of 

the same or substantially similar work, and should explain any circumstances that might cause 

the Editorial Board to believe that the manuscript may have been published elsewhere (e.g. 

similar titles). Authors must state whether the paper includes subjects about whom a previous 

report has been published. Authors must include an electronic copy (upload as Related 

(un)published manuscripts and/or meeting abstracts) of any published article or an electronic 

copy of any submitted manuscript that deals in any respect whatsoever with the same patients, 

same animals, same laboratory experiment, or same data—in part or in full—as are being 

reported in the manuscript they submit to Archives. 

Duplicate Publication: Duplicate publication is the publication of the same paper or 

substantially similar papers in any medium. Publication more than once of the same study 

results, whether or not the wording is the same, is rarely justified. Articles previously 

published in another language will not be considered for publication. The Editorial Board will 
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take appropriate disciplinary action against authors who engage in duplicate publication of the 

same or substantially similar data. The Editorial Board reserves the right to consult with other 

journals about the content of the papers in question. Further, the Editorial Board (1) may 

return manuscripts prior to the review process, (2) may decide not consider any manuscripts 

from the author(s) for a period of time, (3) may announce publicly in Archives that the authors 

have submitted a previously published article, or (4) may refer the incident to COPE (The 

Committee on Publication Ethics) for discussion or advice, or (5) may take any combination 

of these actions. If the paper is accepted and published before evidence of duplication is 

discovered, the Editorial Board will announce the duplication in Archives and/or will request 

that the authors write a letter acknowledging the duplicate publication. The Editorial Board 

will notify appropriate institutions, ranging from national databases to the authors' 

departments or university administrators, at its discretion. 

Preliminary Release: Preliminary release, usually to the media, of scientific information 

described in a study that has been accepted by Archives but not yet published violates the 

copyright agreement between the authors and the journal. The Editorial Board may approve 

advance release of data (e.g. to warn the public of health hazards) in certain situations. 

Authors should contact the Editorial Office (ArchivesMail@archives.acrm.org) to discuss 

embargoes, as embargoes will preempt conditions of preliminary release. 

Simultaneous Submission: Authors should not submit the same manuscript simultaneously 

to more than 1 journal. If the Editorial Board learns of possible simultaneous submission, it 

reserves the right to consult with the other journal that received the manuscript. Further, the 

Editorial Board may return the manuscript prior to the review process, or may reject it without 

regard to peer reviewer recommendations and may decide not to consider any studies from the 

author(s) for a period of time. 

Sex/Gender Reporting 

Authors are encouraged to provide gender-specific data, when appropriate, in describing 

outcomes of epidemiologic analyses or clinical trials; or specifically state that there were no 

gender-based differences. For more information please consult the Institute of Medicine's 

report on "SEX-SPECIFIC REPORTING OF SCIENTIFIC RESEARCH", which can be 

accessed at http://www.ncbi.nlm.nih.gov/books/NBK84192/pdf/Bookshelf_NBK84192.pdf. 

Human and Animal Rights 

If relevant, a statement must be included in the body of the manuscript that human 

experimentation was approved by the local institutional review board or conforms to the 

Helsinki Declaration 
3
, as stated in the section Manuscript Preparation, Methods. Also that 

http://www.ncbi.nlm.nih.gov/books/NBK84192/pdf/Bookshelf_NBK84192.pdf
http://www.archives-pmr.org/content/authorinfo#ref3
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guidelines for the care/use of nonhuman animals or other species, approved by the institution, 

were followed as indicated in the Methods. The species must be named in the Title, Abstract, 

and Methods section. 

Conflict of Interest 

The Archives utilizes the ICMJE Form for Disclosure of Potential Conflicts of Interest. 

During original submission, the corresponding author completes and uploads an ICMJE form. 

If a revised paper is submitted, all authors must complete the ICMJE form. 

If any of the authors do have a conflict of interest, this should be clearly explained on the title 

page of the manuscript. 

Please see the ICMJE author responsibilities regarding conflicts of interest  

(http://www.icmje.org/recommendations/browse/roles-and-responsibilities/author-

responsibilities--conflicts-of-interest.html). It is important to note that a conflict of interest 

can be actual or perceived. 

Submission declaration and verification 

Submission of an article implies that the work described has not been published previously 

(except in the form of an abstract or as part of a published lecture or academic thesis or as an 

electronic preprint, see 'Multiple, redundant or concurrent publication' section of our ethics 

policy for more information), that it is not under consideration for publication elsewhere, that 

its publication is approved by all authors and tacitly or explicitly by the responsible 

authorities where the work was carried out, and that, if accepted, it will not be published 

elsewhere in the same form, in English or in any other language, including electronically 

without the written consent of the copyright-holder. To verify originality, your article may be 

checked by the originality detection service CrossCheck. 

Authorship 

Authors have read the submitted manuscript and vouch for its accuracy. All authors have 

participated sufficiently in the conception and design of this work and the analysis of the data 

(where applicable), as well as the writing of the manuscript to take public responsibility for its 

content. If any author (or group of authors) listed cannot verify substantial contribution, the 

author's name should be moved to the acknowledgment section. If requested, authors shall 

produce the data on which the manuscript is based for examination by Archives or its 

assignees. 

Authors warrant the manuscript is original and its essential substance, tables, or figures have 

not been previously published in part or in whole. The manuscript or one with substantially 

similar content under declared authorship or the data within it has not been accepted for 

http://www.icmje.org/coi_disclosure.pdf
http://www.icmje.org/recommendations/browse/roles-and-responsibilities/author-responsibilities--conflicts-of-interest.html
http://www.icmje.org/recommendations/browse/roles-and-responsibilities/author-responsibilities--conflicts-of-interest.html
http://www.elsevier.com/authors/journal-authors/policies-and-ethics
http://www.elsevier.com/editors/plagdetect
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publication elsewhere and it is not presently under review by any other publisher. The 

manuscript will not be submitted for publication elsewhere until a decision has been made on 

its acceptability for publication in Archives. This restriction does not apply to brief abstracts 

or press reports published in connection with scientific meetings. 

Clinical trial 

While there may be occasional exceptions, the Archives is committed to the need for clinical 

trial reports to be accompanied by adequate periods of follow-up. A lack of sufficient follow-

up may be detrimental to a paper's acceptance. 

As of January 1, 2017 the Archives will only consider clinical trials that have been registered 

before the first patient is enrolled. 

For our purposes, a clinical trial is defined as "any research study that prospectively assigns 

human participants or groups of humans to one or more health-related interventions to 

evaluate the effects on health outcomes" (http://www.who.int/ictrp/en). Thus, cohort and 

retrospective studies without an intervention do not require registration, and neither do 

observational studies of clinical care. However, studies of human subjects with prospective 

assignment of an intervention by the investigators, regardless of the size of the trial or method 

of assignment, must be registered. 

NEW - Reporting Guidelines and Checklists 

To ensure a high and consistent quality of research reporting, original research articles, 

including brief reports, must contain sufficient information to allow readers to understand 

how a study was designed and conducted. For review articles, systematic or narrative, readers 

should be informed of the rationale and details behind the literature search strategy. 

 

To achieve this goal, Archives requires that authors upload a completed checklist for the 

appropriate reporting guideline during original submission. Taking the time to ensure 

your manuscript addresses basic reporting prerequisites will greatly improve your manuscript, 

and enhance the likelihood of publication. These checklists serve as a guide for the editors 

and reviewers as they evaluate your paper. 

The EQUATOR Network (http://www.equator-network.org) is an excellent resource for key 

reporting guidelines, checklists, and flow diagrams. These guidelines should be especially 

useful for Archives' authors. 

Click on the checklist that applies to your manuscript, download it to your computer, fill it out 

electronically, "save as," and upload it with your manuscript when you submit. Links to 

mandatory flow diagrams also are provided. Below are the most commonly used checklists 

http://www.who.int/ictrp/en
http://www.equator-network.org/
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but please note that the Equator Network provides many others (e.g. TRIPOD, SRQR, etc.) 

and it is up to the authors to select the one most appropriate for their study. 

  Randomized Controlled Trials — CONSORT — Consolidated Standards of Reporting 

Trials 

  Observational Studies — STROBE — Strengthening the Reporting of Observational 

studies in Epidemiology 

  Systematic Review of Controlled Trials — PRISMA — Preferred Reporting Items for 

Systematic Reviews and Meta-Analyses 

  Study of Diagnostic accuracy/assessment scale — STARD — Standards for the Reporting 

of Diagnostic Accuracy Studies 

  For psychometric studies the editors recommend either the COSMIN or GRRAS guideline, 

though the final choice is up to the author. 

During the submission process when you are prompted to state which checklist is needed 

please check the appropriate box for your manuscript or check Not Applicable if your paper is 

a Commentary, Letter to the Editor, etc. Then the system will allow you to select the file type 

and upload the appropriate checklist and flow diagram. It is permissible to add a column or 

space to the checklist that specifies where in the manuscript each component has been 

followed and use that for your upload. you may need to do this for strobe as well as others.  

Copyright 

Upon acceptance of an article, authors will be asked to complete a 'Journal Publishing 

Agreement' and copyright form (see more information on this). An e-mail will be sent to the 

corresponding author confirming receipt of the manuscript together with the appropriate 

forms or a link to the online versions of the forms. 

Subscribers may reproduce tables of contents or prepare lists of articles including abstracts for 

internal circulation within their institutions. Permission of the Publisher is required for resale 

or distribution outside the institution and for all other derivative works, including 

compilations and translations. If excerpts from other copyrighted works are included, the 

author(s) must obtain written permission from the copyright owners and credit the source(s) 

in the article. Elsevier has preprinted forms for use by authors in these cases. 

Author rights 

As an author you (or your employer or institution) have certain rights to reuse your 

work. More information. 

Elsevier supports responsible sharing 

Find out how you can share your research published in Elsevier journals. 

http://www.equator-network.org/
http://www.equator-network.org/
http://www.equator-network.org/
http://www.equator-network.org/
http://www.cosmin.nl/
http://www.equator-network.org/
http://www.elsevier.com/copyright
http://www.elsevier.com/permissions
http://www.elsevier.com/__data/assets/word_doc/0007/98656/Permission-Request-Form.docx
http://www.elsevier.com/copyright
http://www.elsevier.com/sharing-articles
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Role of the funding source 

You are requested to identify who provided financial support for the conduct of the research 

and/or preparation of the article and to briefly describe the role of the sponsor(s), if any, in 

study design; in the collection, analysis and interpretation of data; in the writing of the report; 

and in the decision to submit the article for publication. If the funding source(s) had no such 

involvement then this should be stated. 

Funding body agreements and policies 

Elsevier has established a number of agreements with funding bodies which allow authors to 

comply with their funder's open access policies. Some funding bodies will reimburse the 

author for the Open Access Publication Fee. Details of existing agreements are available 

online. 

Page charges 

Archives has no page charges. 

The open access publication fee for this journal is USD 3300, excluding taxes. Learn more 

about Elsevier's pricing policy: https://www.elsevier.com/openaccesspricing. 

Green open access 

Authors can share their research in a variety of different ways and Elsevier has a number of 

green open access options available. We recommend authors see our green open access 

page for further information. Authors can also self-archive their manuscripts immediately and 

enable public access from their institution's repository after an embargo period. This is the 

version that has been accepted for publication and which typically includes author-

incorporated changes suggested during submission, peer review and in editor-author 

communications. Embargo period: For subscription articles, an appropriate amount of time is 

needed for journals to deliver value to subscribing customers before an article becomes freely 

available to the public. This is the embargo period and it begins from the date the article is 

formally published online in its final and fully citable form. Find out more. 

This journal has an embargo period of 12 months. 

Language (usage and editing services) 

Please write your text in good English (American or British usage is accepted, but not a 

mixture of these). Authors who feel their English language manuscript may require editing to 

eliminate possible grammatical or spelling errors and to conform to correct scientific English 

may wish to use the English Language Editing service available from Elsevier's WebShop 

Submission 

Manuscripts must be submitted through the journal's online system 

http://www.elsevier.com/about/open-science/open-access/agreements
https://www.elsevier.com/openaccesspricing
http://elsevier.com/greenopenaccess
http://elsevier.com/greenopenaccess
http://www.elsevier.com/about/open-science/open-access/journal-embargo-finder/
http://webshop.elsevier.com/languageediting/
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at  http://ees.elsevier.com/archives-pmr. The review process will not begin until authors 

have complied completely with the submission requirements. Compliance includes 

submission of separate documents in the following order: (1) cover letter; (2) title page, 

including acknowledgments and explanation of any conflicts of interest; (3) main text file 

(manuscript without author identifiers) including a structured or standard abstract, keywords, 

list of abbreviations, body of the text, suppliers' list, references, figure legends; (4) figures; (5) 

tables; (6) appendices; (7) supplementary files; (8) checklist; and (9) ICMJE Form for 

Disclosure of Potential Conflicts of Interest. 

Referees 

All submissions will be screened by editors to determine their suitability for further review. 

Manuscripts that are approved for review will be evaluated by at least one recognized expert 

in the particular subject matter. Biostatistical review may be obtained. Peer reviewers' 

assessments are referred to a member of the Editorial Board, who may also critique the 

manuscript. The assigned Editorial Board Member will then make a final decision and 

communicate with the corresponding author via e-mail. Decisions are typically communicated 

within 60 days after the manuscript has been approved for peer review. All reviews are 

conducted in a double-blind fashion. 

Letters to the Editors and Editorials are generally evaluated by an editorial committee, 

however, external reviews may also be sought. 

Published annually without peer review are the ACRM | American Congress of Rehabilitation 

Medicine presidential address and the John Stanley Coulter Lecture. The Editorial Board does 

not peer review the published abstracts of posters, platform presentations of scientific papers, 

or audiovisual materials presented at the ACRM annual meeting. Archives also publishes the 

official documents of ACRM. These documents are not peer reviewed by Archives and 

include position papers and other materials approved by the ACRM. 

Revisions 

When submitting your revised manuscript, at the request of the Editorial Board, please 

include a document, separate from your cover letter, itemizing your response to each of the 

suggested revisions and any other changes you have made. Use consecutive line numbering in 

the text and cite line numbers for each change. In addition, highlight each change in the 

revised manuscript. You will upload this document in the file upload step as the "Detailed 

Response to Reviewers." Please note that this file should be blinded and should not include 

author names or institutional letterhead. 

http://ees.elsevier.com/archives-pmr
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If revisions are not received within the time specified in the decision e-mail, the manuscript 

file will be closed. A revision received after a file has been closed will be handled as a new 

submission. An extension beyond the deadline may be granted at the Editorial Board's 

discretion, but only in extenuating circumstances, given the editors' commitment to prompt 

publication. 

Submission of a revised manuscript includes submission of separate documents in the 

following order: (1) cover letter; (2) title page, including acknowledgments and explanation of 

any conflicts of interest; (3) main text file with highlighted changes, including an appropriate 

(structured or standard) abstract, keywords, list of abbreviations, body of the text, suppliers' 

list, references, figure legends; (4) a clean copy of the main text file with no highlighted 

changes, including an appropriate abstract, keywords, list of abbreviations, body of the text, 

suppliers' list, references, figure legends; (5) figures; (6) tables; (7) appendices; (8) 

supplementary files; (9) checklist; and (10) ICMJE Form for Disclosure of Potential Conflicts 

of Interest for each author. 

Resubmissions 

From time to time an author may receive a decision of "Reject-Resubmit" on their original 

submission. This is a reject but grants the author the opportunity to revise and resubmit their 

work under a new manuscript number at any time. The resubmission will be linked to the 

original submission but there will be no expectation of acceptance. The resubmission will be 

treated as new. 

To submit a resubmission authors should note the following: 

Select RESUBMISSION as the article type. 

In your cover letter, please 1) reference this manuscript ID number and include an itemized 

list of the revisions. 2) Use line numbering in the text and reference the revisions made by 

page and line number in the cover letter. 3) Highlight changes made in one copy of the 

manuscript text. Submit another copy with all changes accepted and not highlighted. Please 

add "marked copy" to the file name of the highlighted version and "clean copy" to the file 

name of the clean version. Submit both clean and highlighted copies under the category titled 

Manuscript without author identifiers. Both should remain blinded for the review process. 

Additional information 

Unless author(s) notify the Editorial Office of alternate preferences, all accepted articles are 

posted online within 5 business days of release to production. Author(s) should notify the 

Editorial Office immediately with any requests to delay posting. This posted version will 

include a fully citable PDF of the author's accepted files, and will be submitted to PubMed. 
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Supplementary material(s), such as raw data, videos, etc., will not be included. Supplementary 

materials will be included when the article is typeset and published on the Articles in Press 

platform or in the monthly print/online issue of the journal. 

Manuscripts accepted for publication are subject to editing during the production process. 

Journal style is based on the current AMA Manual of Style. The manuscript will be typeset and 

the designated corresponding author will receive page proofs for approval. Proofs must be 

returned to Elsevier by the corresponding author within 48 hours of receipt, as outlined in the 

e-mail instructions accompanying the proofs. 

All accepted manuscripts become the permanent property of Archives and may not be 

published elsewhere without written permission from the publisher. 

Reprints 

Reprint order forms are provided to authors by e-mail in a downloadable PDF format. The 

reprint form is sent with an e-mail acknowledgment to the author from Elsevier confirming 

receipt of the accepted manuscript. Reprint orders should be submitted within 15 days to 

ensure delivery within 6 weeks after publication. Archives does not provide complimentary 

reprints. 

Appeal Process 

Authors may appeal final decisions to the Editor-in-Chief of Archives. This appeal must: (1) 

be submitted in writing, (2) rebut the negative decision, and (3) be submitted within 30 days 

after the decision is rendered. Consideration of the appeal will be based on the appeal letter 

and the version of the manuscript that was peer reviewed. The Editor-in-Chief will assign the 

appeal to an Editorial Board member for review. The decision from the appeal is final. 

 

Authors should prepare manuscripts according to the "Recommendations for the Conduct, 

Reporting, Editing, and Publication of Scholarly Work in Medical Journals" 
1
 as developed by 

the International Committee of Medical Journal Editors. The Requirements are available 

at  http://www.icmje.org. 

Document Formatting 

Manuscripts must be double-spaced throughout, including the title page, abstract, text, 

acknowledgments, references, individual tables, and legends. Use only standard 12-point type 

and spacing. Use unjustified, flush-left margins. Number the pages of the text consecutively. 

Put the page number in the upper or lower right-hand corner of each page. Number each line 

on each page of the text to facilitate peer review. 

http://www.archives-pmr.org/content/authorinfo#ref1
http://www.icmje.org/
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Authors should format manuscripts for specific attributes such as italics, 

superscripts/subscripts, and Greek letters. The coding scheme for each such element must 

be consistent throughout the file. 

Text Style: Enter only 1 space between words and sentences. Leave 1 blank line between 

paragraphs. Leave 2 blank lines between headings and text. 

Your Paper Your Way 

As part of the Your Paper Your Way service, at initial submission you may choose to submit 

your new manuscript as a single file to be used in the refereeing process. This can be a PDF 

file or a Word document, in any format or lay-out that can be used by referees to evaluate 

your manuscript. It should contain high enough quality figures for refereeing. If you prefer to 

do so, you may still provide all or some of the source files at the initial submission. Please 

note that individual figure files larger than 10 MB must be uploaded separately. If your 

paper is accepted, you will you be requested, at the revision stage, to put your paper in 

the correct format by supplying individual files for the manuscript, tables, figures, etc. 

and any other items required for the publication of your article. To find out more, 

please read the rest of the Preparation section. 

NEW SUBMISSIONS 

Submission to this journal proceeds totally online and you will be guided stepwise through the 

creation and uploading of your files. The system automatically converts your files to a single 

PDF file, which is used in the peer-review process. 

References 

There are no strict requirements on reference formatting at submission. References can be in 

any style or format as long as the style is consistent. Where applicable, author(s) name(s), 

journal title/book title, chapter title/article title, year of publication, volume number/book 

chapter and the pagination must be present. Use of DOI is highly encouraged. The reference 

style used by the journal will be applied to the accepted article by Elsevier at the proof stage. 

Note that missing data will be highlighted at proof stage for the author to correct. 

Formatting requirements 

There are no strict formatting requirements for articles at initial submission (for requirements 

for revised submissions, please see REVISED SUBMISSIONS section below) but all 

manuscripts must contain the essential elements needed to convey your manuscript, for 

example Abstract, Keywords, Introduction, Methods, Results, Conclusions, Artwork and 

Tables with Captions. 
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If your article includes any Videos and/or other Supplementary material, this should be 

included in your initial submission for peer review purposes. 

Divide the article into clearly defined sections. 

Please ensure the text of your paper is double-spaced — this is an essential peer review 

requirement. 

Figures and tables embedded in text - Your Paper Your Way 

If you choose the Your Paper Your Way option when submitting your manuscript for the first 

time, please ensure the figures and the tables included in the single file are placed next to the 

relevant text in the manuscript, rather than at the bottom or the top of the file. 

Peer Review 

Archives uses a double-blind peer-review process. The blinded submission should be 

submitted in a word document and should begin with a title followed by 

the abstract, keywords, list of abbreviations, body of the text, references, figure legends, 

and any relevant suppliers' list. 

REVISED SUBMISSIONS 

Please note if you submitted your original manuscript following the Your Paper Your Way 

format you will now need to put the paper in the correct format by supplying individual files 

for the manuscript, tables, figures, etc. and any other items required for the publication of 

your article. 

Use of word processing software 

Regardless of the file format of the original submission, at revision you must provide us with 

an editable file of the entire article. Keep the layout of the text as simple as possible. Most 

formatting codes will be removed and replaced on processing the article. The electronic text 

should be prepared in a way very similar to that of conventional manuscripts (see also 

the Guide to Publishing with Elsevier). See also the section on Electronic artwork.  

To avoid unnecessary errors you are strongly advised to use the 'spell-check' and 'grammar-

check' functions of your word processor. 

Subdivision 

Manuscript files should be structured as follows: (1) Title page, including Disclosure of 

interest and Acknowledgments, etc.; (2) Manuscript file including Abstract, Keywords, 

Abbreviations, Main text, References, Legends of figures and tables; (3) Table files; (4) 

Figure files; (5) Supplementary files; (6) ICMJE forms. 

Manuscript Headings 

http://www.elsevier.com/guidepublication
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Original Article level 1 headings are: Methods, Results, Discussion, and Conclusions. Articles 

should include the level 2 subsection heading Study Limitations at the end of the Discussion 

section. Longer articles may need other level 2 and/or level 3 subsection headings to clarify 

their content, especially the Results and Discussion sections. 

Other types of articles such as Commentaries and Special Communications do not require this 

format. 

Title Page 

Include these elements in the title page in the following sequence, double-spaced: (1) Running 

head of no more than 40 character spaces (no abbreviations); (2) Title (no abbreviations); (3) 

Author(s) full name(s) and highest academic degree(s); (4) The name(s) of the institution(s), 

section(s), division(s), and department(s) where the study was performed and the institutional 

affiliation(s) of the author(s) at the time of the study. An asterisk after an author's name and a 

footnote may indicate a change in affiliation; (5) Acknowledgment of any presentation of this 

material, to whom, when, and where; (6) Acknowledgment of financial support, including 

grant numbers and any other needed acknowledgments. Explanations of any conflicts of 

interest; (7) Name, address, business telephone number, and e-mail address of corresponding 

author; and (8) Clinical trial registration number, if applicable. Please note that clinical trial 

registration will now be required as of January 1, 2016. The grace period will end January 1, 

2017 when registration will be mandatory. 

Abstract 

For articles reporting original data (Original Articles, Brief Reports) and Review Articles 

(including Meta-Analyses), a structured abstract is required (see the Instructions for 

Structured Abstracts). Authors should make sure the key elements from the Reporting 

Guideline (eg. CONSORT, PRISMA, etc.) they followed for their manuscript are included in 

the abstract as well as the body of the paper. 

For other manuscripts (e.g., Commentaries, Editorials and Special Communications), include 

a conventional, unstructured abstract of no more than 250 words. 

Keywords 

All abstracts must include provide 3 to 5 Keywords identified ny the author. Keywords must 

be selected from the US National Library of Medicine's (NLM) Medical Subject Headings, 

which is available at  http://www.nlm.nih.gov/mesh/MBrowser.html. 

Abbreviations 

Archives' editorial policy is to minimize the use of abbreviations. Fewer abbreviations make 

it easier for the multidisciplinary readership to follow the text. Authors should include a list of 

http://www.elsevier.com/__data/promis_misc/apmr_inststrabs.doc
http://www.elsevier.com/__data/promis_misc/apmr_inststrabs.doc
http://www.nlm.nih.gov/mesh/MBrowser.html
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abbreviations in their manuscript file directly following the keywords (just above the 

introduction). Archives uses only standard abbreviations with Davis's and Dorland's as our 

guides. Abbreviations that are used only in tables, appendices, or figures are not included in 

the list and should be defined in the table, appendix, or figure legend. However, abbreviations 

that are in the list need not be re-defined in a table footnote or figure legend. All abbreviation 

lists must be alphabetized. All abbreviations must be defined upon first mention in the body 

of the manuscript. The abbreviations SD (standard deviation) and SE (standard error) require 

no definition in Archives. 

Main Manuscript 

Introduction 

State the purpose of the article. Summarize the rationale for the study or observation. Give 

only pertinent references, and do not review the subject extensively. Do not include data or 

conclusions from the work being reported. Do not include a heading for this section. 

Methods 

Describe the selection of the observational or experimental subjects (patients or experimental 

animals, including controls) clearly. Discuss eligibility of experimental subjects. Give details 

about randomization. Describe the methods for any blinding of observations. Identify the 

methods, equipment and materials, and procedures in sufficient detail to allow others to 

reproduce the results. 

Reference established methods, including statistical methods (see below); provide very brief 

descriptions for methods that have been published but are not well known; describe new or 

substantially modified methods, give reasons for using them, and evaluate their limitations. 

Identify precisely all drugs and chemicals used, including generic name(s), dose(s), and 

route(s) of administration. 

While there may be occasional exceptions, Archives is committed to the need for clinical trial 

reports to be accompanied by adequate periods of follow-up. A lack of sufficient follow-up 

may be detrimental to a paper's acceptance. 

When reporting work with human subjects, indicate whether the procedures followed protocol 

and accord with the ethical standards of the responsible institutional review board, ethics 

committee or with the Helsinki Declaration of 1975, as revised in 2013, as appropriate for the 

country where the research took place. 
2 

Do not use patients' names, initials, or hospital numbers, especially in any illustrative 

material. When reporting experiments on animals, indicate whether the procedures followed 

accord with the institution's committee on animal experimentation or with the National 

http://www.archives-pmr.org/content/authorinfo#ref2
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Research Council's guide on the care and use of laboratory animals. Archives may require 

authors to verify the above procedures. 

Describe statistical methods in enough detail to enable knowledgeable readers with access to 

the original data to verify the reported results. When possible, quantify findings and present 

them with appropriate indicators of measurement error or uncertainty (eg, confidence 

intervals [CIs]). Avoid sole reliance on statistical hypothesis testing, such as P values, which 

fails to convey important quantitative information. 

Researchers should report and identify the specific statistical test used and the obtained 

statistical value. Researchers should supplement the results of any statistical value. 

Researchers should supplement the results of any statistical significance test with the use of 

effect size values or CIs. Measures of effect size or CIs should be routinely included in 

quantitative clinical trials reported in rehabilitation research. The statistical power values and 

the corresponding type II error probability should always be reported for statistically 

nonsignificant results. 

The investigator should ensure that there is sufficient power to detect, as statistically 

significant, a clinically meaningful treatment effect of an a priori specified size 
4
. References 

for study design and statistical methods should be to standard works (with pages stated) rather 

than to papers in which designs or methods were originally reported. 

Specify any general use computer programs used. Avoid nontechnical uses of technical terms 

in statistics, such as "random" (which implies a randomizing device), "normal," "significant," 

"correlation," or "sample." Define statistical terms, abbreviations, and symbols. 

When submitting manuscripts on randomized controlled trials (RCTs), authors must include 

the CONSORT (Consolidated Standards for Reporting Trials) flow diagram. See 

the Reporting Guidelines. 

Results 

When data are summarized in the Results section, specify the statistical methods used to 

analyze them. Describe the success of any blinding of observations. Report treatment 

complications. Give numbers of observations. Report losses to observation (ie, dropouts from 

a clinical trial). Present results in logical sequence in the text, tables, and 

illustrations. Archives aims to publish no more than 5 figures per manuscript so restrict tables 

and figures to those needed to explain arguments and to assess their support. Use graphs as an 

alternative to tables with many entries; do not duplicate data in graphs and tables. Do not 

repeat in the text all the data in the tables, illustrations, or both; emphasize or summarize only 

important observations. 

http://www.archives-pmr.org/content/authorinfo#ref4
http://www.elsevier.com/__data/promis_misc/apmr_repguide.pdf
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While there may be occasional exceptions, Archives is committed to the need for clinical trial 

reports to be accompanied by adequate periods of follow-up. A lack of sufficient follow-up 

may be detrimental to a paper's acceptance. 

Discussion 

Emphasize the new and important aspects of the study and the conclusions that follow from 

them. Do not repeat in detail data or other material given in the introduction or the Results 

section. Include in the Discussion section the implications of the findings and their 

limitations, including implications for future research. Authors should address the issue of 

effect magnitude, in terms of both the statistics reported and the implications of the research. 

Relate the observations to other relevant studies. 

Study Limitations 

Include the subsection (Level 2 heading), "Study Limitations" to discuss the limitations of the 

study. 

Conclusions 

Link the conclusions with the study's goals but avoid unqualified statements not supported by 

the data. Avoid claiming priority and alluding to work that is incomplete. State new 

hypotheses when warranted, but clearly label them as such. Recommendations, when 

appropriate, may be included. 

Graphical abstract 

Although a graphical abstract is optional, its use is encouraged as it draws more attention to 

the online article. The graphical abstract should summarize the contents of the article in a 

concise, pictorial form designed to capture the attention of a wide readership. Graphical 

abstracts should be submitted as a separate file in the online submission system. Image size: 

Please provide an image with a minimum of 531 × 1328 pixels (h × w) or proportionally 

more. The image should be readable at a size of 5 × 13 cm using a regular screen resolution of 

96 dpi. Preferred file types: TIFF, EPS, PDF or MS Office files. You can view Example 

Graphical Abstracts on our information site. 

Authors can make use of Elsevier's Illustration and Enhancement service to ensure the best 

presentation of their images and in accordance with all technical requirements: Illustration 

Service. 

Highlights 

Highlights are a short collection of bullet points that convey the core findings of the article. 

Highlights are optional and should be submitted in a separate editable file in the online 

submission system. Please use 'Highlights' in the file name and include 3 to 5 bullet points 

http://www.elsevier.com/graphicalabstracts
http://www.elsevier.com/graphicalabstracts
http://webshop.elsevier.com/illustrationservices/ImagePolishing/gap/requestForm.cfm
http://webshop.elsevier.com/illustrationservices/ImagePolishing/gap/requestForm.cfm
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(maximum 85 characters, including spaces, per bullet point). You can view example 

Highlights on our information site. 

Acknowledgments 

One or more statements should specify: (1) contributions that do not justify authorship (ie, 

third-party statistical analysis, writing/editing); and (2) acknowledgments of technical help. 

Persons who have contributed intellectually to the manuscript but whose contributions do not 

justify authorship must be named and their function or contribution described, e.g., "scientific 

adviser," "critical review of study proposal," "data collection," or "participation in clinical 

trial." Clerical, administrative, laboratory staff, and participants/subjects in the study should 

not be acknowledged unless they have contributed significantly to the research, writing, or 

intellectual quality of the article. Such persons must give permission to be named. Authors are 

responsible for obtaining written permission from persons acknowledged by name because 

readers may infer their endorsement of the data and conclusions. 

Formatting of funding sources 

List funding sources in this standard way to facilitate compliance to funder's requirements: 

Funding: This work was supported by the National Institutes of Health [grant numbers xxxx, 

yyyy]; the Bill & Melinda Gates Foundation, Seattle, WA [grant number zzzz]; and the 

United States Institutes of Peace [grant number aaaa]. 

It is not necessary to include detailed descriptions on the program or type of grants and 

awards. When funding is from a block grant or other resources available to a university, 

college, or other research institution, submit the name of the institute or organization that 

provided the funding. 

If no funding has been provided for the research, please include the following sentence: 

This research did not receive any specific grant from funding agencies in the public, 

commercial, or not-for-profit sectors. 

Units 

Metric units are required. Blood pressures in millimeters of mercury (mmHg) and all 

hematologic and clinical chemistry measurements using the International System of Units 

(SI). 

Footnotes 

Footnotes other than for references are not allowed in the manuscript body. 

Artwork 

Preferred file formats are TIFF, EPS, JPEG, and PDF. 

http://www.elsevier.com/highlights
http://www.elsevier.com/highlights
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300 dpi is minimum resolution to achieve high quality images. Typical desired resolutions are 

300 dpi for black and white and color figures; 500 dpi for combination art (combined photo 

with line art); and 1000 dpi for line art. 

Figures should be numbered consecutively in the order they are first cited in the text. If a 

figure has been published, acknowledge the original source in the reference list and the figure 

legend, and submit written permission from the copyright holder to reproduce the material. 

Permission is required, irrespective of authorship or publisher, except for documents in the 

public domain. 

Letters, numbers, and symbols should be clear and even throughout, and of sufficient size that 

when reduced for publication each item will still be legible. Titles and detailed explanations 

belong in the legends for figures, not on the figures themselves. For multi-part figures, please 

label each component separately with A, B, C, etc. both in the figure itself and in the legend. 

Consistency in size within the article is strongly preferred. Any special instructions regarding 

sizing should be clearly noted. 

Photomicrographs must have internal scale markers. Symbols, arrows, or letters used in the 

photomicrographs should contrast with the background. 

If photographs of persons are used, either the subjects must not be identifiable or the author 

must obtain and archive permission to publish the pictures and attest that permission has been 

granted in the cover letter that accompanies the manuscript submission. 

The Editorial Board reserves the right to determine which figures are appropriate for 

publication. There is no charge for publication of black and white illustrations. 

Electronic artwork 

General points 

• Make sure you use uniform lettering and sizing of your original artwork.  

• Preferred fonts: Arial (or Helvetica), Times New Roman (or Times), Symbol, Courier. 

• Number the illustrations according to their sequence in the text. 

• Use a logical naming convention for your artwork files.  

• Indicate per figure if it is a single, 1.5 or 2-column fitting image.  

• For Word submissions only, you may still provide figures and their captions, and tables 

within a single file at the revision stage.  

• Please note that individual figure files larger than 10 MB must be provided in separate 

source files. 

A detailed guide on electronic artwork is available. 

http://www.elsevier.com/artworkinstructions


80 

  

You are urged to visit this site; some excerpts from the detailed information are given 

here.  

Formats  

Regardless of the application used, when your electronic artwork is finalized, please 'save as' 

or convert the images to one of the following formats (note the resolution requirements for 

line drawings, halftones, and line/halftone combinations given below):  

EPS (or PDF): Vector drawings. Embed the font or save the text as 'graphics'.  

TIFF (or JPG): Color or grayscale photographs (halftones): always use a minimum of 300dpi.  

TIFF (or JPG): Bitmapped line drawings: use a minimum of 1000 dpi.  

TIFF (or JPG): Combinations bitmapped line/half-tone (color or grayscale): a minimum of 

500 dpi is required.  

Please do not: 

• Supply files that are optimized for screen use (e.g., GIF, BMP, PICT, WPG); the resolution 

is too low.  

• Supply files that are too low in resolution.  

• Submit graphics that are disproportionately large for the content. 

Color artwork 

Color figures (minimum 300dpi) will be published without charge when color reproduction is 

essential to understanding of the material presented. 

Figure legends 

A list of figure legends should be provided after the reference list, listing each figure in order 

by number. Legends/captions should not be embedded in the figure files themselves. 

Figure captions 

Ensure that each illustration has a caption. A caption should comprise a brief title (not on the 

figure itself) and a description of the illustration. Keep text in the illustrations themselves to a 

minimum but explain all symbols and abbreviations used. 

Tables 

Submit each table as a separate file. Accepted file formats are PDF and Word (Please do not 

upload Excel files). If needed, Excel files will be requested from the authors upon a final 

editorial decision of accept. Number tables consecutively in the order of their first citation in 

the text. Include a brief title for each table, include a short or abbreviated heading for each 

column. Place explanatory matter in footnotes, not in the title or column headings. Explain in 

footnotes all nonstandard abbreviations that are used in each table. For footnotes, use the 

following symbols, in this sequence: *, †, ‡, §, ||, ¶, #, **, ††, ‡‡ 
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Identify statistical measures of variations such as standard deviation and standard error of the 

mean. Do not use internal horizontal and vertical rules. Be sure that each table is cited in the 

text in order. Using too many tables in relation to the length of the text may produce 

typesetting difficulties. 

Data from another published or unpublished source may only be used with permission and 

must be acknowledged fully. It is the author's responsibility to obtain such permission. 

Supplementary data 

Archives accepts electronic supplementary material to support and enhance your scientific 

research. Supplementary files offer the author additional possibilities to publish supporting 

applications, high-resolution images, background datasets, sound clips, and more. 

Supplementary files supplied will be published online alongside the electronic version of your 

article in Elsevier Web products, including ScienceDirect:  http://www.sciencedirect.com. 

Suppliers 

Before the References section, provide a Suppliers list with contact information (names and 

complete mailing addresses) for manufacturers of devices and other non-drug products used 

directly in a study (ie, do not provide such information for products not directly used in your 

research but mentioned in studies you cite). Identify equipment and/or materials in text, 

tables, and legends by superscript lower case letters. List suppliers consecutively in the order 

they are mentioned in the text. 

Manufacturer names and locations should not be listed in the text where the product is 

introduced. Do not list Suppliers in the References list. Do not list drug manufacturers in the 

Suppliers list. 

References 

References in manuscripts accepted by Archives shall include only material that is retrievable 

through standard literature searches. Number references consecutively in the order in which 

they first appear in the text. Identify references in text, tables, and legends by superscript 

Arabic numerals. References cited only in tables or in legends to figures should be numbered 

in accordance with a sequence established by the first identification in the text of the 

particular table or figure. 

Try to avoid using abstracts as references; "unpublished observations" and "personal 

communications" may not be used as references, although references to written, not oral, 

communications may be inserted (in parentheses) in the text. Avoid "personal 

communication" unless it provides essential information not available from a public source. In 

this case, cite the name of the person and date of communication in parentheses in the text. 

http://www.sciencedirect.com/
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For scientific articles, authors should obtain written permission and confirmation of accuracy 

from the source of personal communication. 

Include among the references those papers accepted but not yet published; designate the 

journal and add "In press." Authors must obtain written permission to cite such papers as well 

as verification that they have been accepted for publication. Editors will request from the 

author(s) a copy of the letter from the journal accepting the "in press" article if the manuscript 

in which it is cited is accepted by Archives. Information from manuscripts submitted but not 

yet accepted should be cited in the text as "(unpublished observations)" with written 

permission from the source. 

The references must be verified by the author(s) against the original documents. List all 

authors and/or editors for each reference, up to 6 authors. If there are 7 or more authors, 

truncate the list to the first 3 names and add "et al." 

Citations in the running text 

Number references consecutively in the order in which they first appear in the text. Identify 

references in text, tables, and legends by superscript Arabic numerals. References cited only 

in tables or in legends to figures should be numbered in accordance with a sequence 

established by the first identification in the text of the particular table or figure. 

Data references 

This journal encourages you to cite underlying or relevant datasets in your manuscript by 

citing them in your text and including a data reference in your Reference List. Data references 

should include the following elements: author name(s), dataset title, data repository, version 

(where available), year, and global persistent identifier. Add [dataset] immediately before the 

reference so we can properly identify it as a data reference.  

The [dataset] identifier will not appear in your published article. 

Reference management software 

Most Elsevier journals have a standard template available in key reference management 

packages. This covers packages using the Citation Style Language, such as Mendeley 

(http://www.mendeley.com/features/reference-manager) and also others like EndNote 

(http://www.endnote.com/support/enstyles.asp) and Reference Manager 

(http://refman.com/downloads/styles). Using plug-ins to word processing packages which are 

available from the above sites, authors only need to select the appropriate journal template 

when preparing their article and the list of references and citations to these will be formatted 

according to the journal style as described in this Guide. The process of including templates in 

these packages is constantly ongoing. If the journal you are looking for does not have a 

http://www.mendeley.com/features/reference-manager
http://www.endnote.com/support/enstyles.asp
http://refman.com/downloads/styles
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template available yet, please see the list of sample references and citations provided in this 

Guide to help you format these according to the journal style. 

If you manage your research with Mendeley Desktop, you can easily install the reference style 

for this journal  

by clicking the link below:  http://open.mendeley.com/use-citation-style/archives-of-physical-

medicine-and-rehabilitation 

When preparing your manuscript, you will then be able to select this style using the Mendeley 

plug-ins for Microsoft Word or LibreOffice. For more information about the Citation Style 

Language, visit  http://citationstyles.org. 

Reference formatting 

There are no strict requirements on reference formatting at submission. References can be in 

any style or format as long as the style is consistent. Where applicable, author(s) name(s), 

journal title/book title, chapter title/article title, year of publication, volume number/book 

chapter and the pagination must be present. Use of DOI is highly encouraged. The reference 

style used by the journal will be applied to the accepted article by Elsevier at the proof stage. 

Note that missing data will be highlighted at proof stage for the author to correct. If you do 

wish to format the references yourself they should be arranged according to the following 

examples: 

Reference style 

Text: Indicate references by (consecutive) superscript Arabic numerals in the order in which 

they appear in the text. The numerals are to be used outside periods and 

commas, inside colons and semicolons. For further detail and examples you are referred to the 

AMA Manual of Style, A Guide for Authors and Editors, Tenth Edition, ISBN 0-978-0-19-

517633-9 (see  http://www.amanualofstyle.com). 

List: Number the references in the list in the order in which they appear in the text. 

Click here for examples of correct reference formats. 

Journal abbreviations in references 

The titles of journals should be abbreviated according to the style used in MEDLINE. 

Consult List of Serials Indexed for Online Users, which is available from the NLM 

at  http://www.nlm.nih.gov/tsd/serials/lsiou.html. 

AudioSlides 

The journal encourages authors to create an AudioSlides presentation with their published 

article. AudioSlides are brief, webinar-style presentations that are shown next to the online 

article on ScienceDirect. This gives authors the opportunity to summarize their research in 

http://open.mendeley.com/use-citation-style/archives-of-physical-medicine-and-rehabilitation
http://open.mendeley.com/use-citation-style/archives-of-physical-medicine-and-rehabilitation
http://citationstyles.org/
http://www.amanualofstyle.com/
http://www.elsevier.com/__data/promis_misc/apmrformat.pdf
http://www.nlm.nih.gov/tsd/serials/lsiou.html
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their own words and to help readers understand what the paper is about. More information 

and examples are available. Authors of this journal will automatically receive an invitation e-

mail to create an AudioSlides presentation after acceptance of their paper. 

Submission checklist 

Archives requires the completion and upload of a checklist with each manuscript. Please 

follow the instructions on the checklist, which can be downloaded here, to ensure all required 

manuscript elements are included with your submission. Please note that this submission 

checklist is NOT the same as a reporting guideline checklist or form noted above. This is a 

separate item specific to the Archives. 

For any further information please visit our customer support site 

at  http://support.elsevier.com. 

 

 

Proofs 

Page proofs will be sent from Elsevier by e-mail to the corresponding author (please be sure 

to notify the Editorial Office [ArchivesMail@archives.acrm.org] of any change to the 

corresponding author email address provided during the submission process). A link is 

provided in the e-mail for download of the PDF proof. The PDF proofs can be annotated; for 

this you will need to download Adobe Reader version 7 (or higher) available free 

at  http://get.adobe.com/reader. The exact system requirements are given at the Adobe 

site:  http://www.adobe.com/products/reader/tech-specs.html. Instructions on how to 

annotate PDF files will accompany the proofs (also given online). If you are unable to use the 

PDF annotations function, you may list the corrections (including replies to the Query Form) 

and return them to Elsevier in an e-mail. Please list your corrections quoting the page and line 

number from the proof. If, for any reason, this is not possible, then mark the corrections and 

any other comments (including replies to the Query Form) on a printout of your proof and 

return by fax, or scan the pages and e-mail. Please use this proof only for checking the 

typesetting, editing, completeness and correctness of the text, tables and figures. Significant 

changes to the article as accepted for publication will only be considered at this stage with 

permission from the Archives' Editor. We will do everything possible to get your article 

published quickly and accurately—please return all corrections to Elsevier within 48 hours. It 

is important to ensure that all corrections are sent back to Elsevier in one communication: 

please check carefully before replying, as inclusion of any subsequent corrections cannot be 

http://www.elsevier.com/audioslides
http://www.elsevier.com/audioslides
https://www.elsevier.com/__data/promis_misc/APRM_Checklist.pdf
http://support.elsevier.com/
http://get.adobe.com/reader
http://www.adobe.com/products/reader/tech-specs.html
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guaranteed. Proofreading is solely the author's responsibility. Note that although we make 

every effort to contact authors, Elsevier may proceed with the publication of your article if no 

response is received. 

Offprints 

The corresponding author will, at no cost, receive a customized Share Link providing 50 days 

free access to the final published version of the article on ScienceDirect. The Share Link can 

be used for sharing the article via any communication channel, including email and social 

media. For an extra charge, paper offprints can be ordered via the offprint order form which is 

sent once the article is accepted for publication. Both corresponding and co-authors may order 

offprints at any time via Elsevier's Webshop. Corresponding authors who have published their 

article open access do not receive a Share Link as their final published version of the article is 

available open access on ScienceDirect and can be shared through the article DOI link. 

http://www.elsevier.com/authors/journal-authors/share-link
http://www.sciencedirect.com/
http://webshop.elsevier.com/myarticleservices/offprints

