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RESUMO 

 

O exercício de fortalecimento do quadril é frequentemente recomendado na prática clínica 

para garantir estabilidade articular e melhores padrões de movimento em muitas condições 

musculoesqueléticas crônicas do tronco e dos membros inferiores. Entretanto, a eficácia do 

fortalecimento do quadril na intensidade da dor, incapacidade e força muscular em condições 

musculoesqueléticas crônicas do tronco e membros inferiores não está clara. Logo, o objetivo 

desse estudo foi investigar a eficácia do fortalecimento do quadril na redução da intensidade 

da dor e/ou incapacidade e no aumento da força muscular de quadril em condições 

musculoesqueléticas crônicas traumáticas e não traumáticas. Foram incluídos nesse estudo 

somente ensaios clínicos randomizados controlados, pesquisados nos bancos de dados 

MEDLINE, COCHRANE, AMED, Embase, CINAHL, SPORTDiscus e PEDro até 8 de junho  

de 2021, sem restrições de data e idioma. Dois revisores independentes avaliaram os estudos 

que incluíram o fortalecimento do quadril para pacientes com condições crônicas 

musculoesqueléticas do tronco ou membros inferiores na intensidade da dor, incapacidade e 

força muscular. Um terceiro revisor esclareceu possíveis discordâncias. A qualidade 

metodológica dos estudos foi verificada por meio da escala PEDro. Os modelos de efeito 

aleatório estimaram a diferença média (MD) e o intervalo de confiança de 95% (IC). A 

graduação da qualidade da evidência e força de recomendação para tomada de decisão foi 

avaliada usando a abordagem GRADE. Os resultados apontam que o fortalecimento do 

quadril isolado comparado com o grupo controle (placebo, simulação, lista de espera ou 

nenhuma intervenção) pode melhorar a intensidade da dor e/ou a força muscular do quadril na 

dor femoropatelar. Além disso, o fortalecimento do quadril adicionado a outra intervenção 

pode ser benéfico para melhorar a incapacidade em pacientes com dor lombar. Porém, apesar 

de resultados favoráveis, os estudos apresentaram baixa qualidade metodológica e o nível de 

evidência foi considerado como muito baixo para todas as váriáveis  avaliadas (intensidade da 

dor, incapacidade e força muscular). O nível de evidência para intensidade da dor e 

incapacidade foi reduzido devido à imprecisão, inconsistência e risco de viés; enquanto o 

nível de evidência para força muscular foi reduzida devido à imprecisão e risco de viés. Em 

resumo, os nossos achados apontam o fortalecimento do quadril como uma intervenção  

benéfica para os desfechos avaliados. Estudos futuros com tamanho de amostra apropriado 

provavelmente terão impacto nas estimativas e precisam esclarecer os efeitos em médio e 

longo prazo. 

Palavras-chave: Quadril; Reabilitação; Intensidade da dor; Funcionalidade; Força. 



 

 

ABSTRACT 

 

The hip strengthening exercise is often recommended in clinical practice to ensure better 

stability and movement patterns in many chronic musculoskeletal conditions of the trunk and 

lower limbs. However, the effectiveness of strengthening the hip in the pain intensity, 

disability, and muscular strength in chronic musculoskeletal conditions of the upper body and 

lower limbs is not clear. Therefore, this study aimed to investigate the effectiveness of hip 

strengthening in reducing the pain intensity and/or disability, and increasing the hip strength 

in chronic traumatic and non-traumatic musculoskeletal conditions. Only randomized 

controlled clinical trials were searched in the MEDLINE, COCHRANE, AMED, Embase, 

CINAHL, SPORTDiscus, and PEDro databases until June 8, 2021, without date and language 

restrictions were included in this study. Two independent reviewers evaluated studies 

including hip strengthening for patients with chronic musculoskeletal diseases of the trunk or 

lower limbs in the pain intensity pain, disability, and muscular strength. A third reviewer 

clarified possible disagreements. The methodological quality of clinical trials was assessed 

using the PEDro scale. The random effect models estimated the mean difference (MD) and 

the 95% confidence interval (CI). The strength of the evidence was assessed using the 

GRADE approach. The results show that strengthening the isolated hip compared to a control 

group (placebo, simulation, waiting list, or no intervention) can improve hip pain and/or 

muscular strength in patellofemoral pain. In addition, hip strengthening added to another 

intervention may be beneficial in improving disability in patients with low back pain. 

However, despite favorable results, the studies had low methodological quality and the 

evidence level was very low for all variables evaluated (pain intensity, disability, and 

muscular strength). The evidence level was decreased due to inaccuracy, inconsistency, and 

risk of bias, while strength decreased due to inaccuracy and bias risk. We can conclude that 

results point to hip strengthening as a beneficial intervention. Future works with appropriate 

sample size are likely to have an impact on estimates and need to clarify the medium and 

long-term effects. 

Keywords: Hip; Rehabilitation; Intensity of pain; Functionality; Strength. 
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1 INTRODUÇÃO 
 

O glúteo médio (GMed), o glúteo mínimo (GMin) e o tensor da fáscia lata (TFL) 

formam o que é comumente denominado grupo de músculos abdutores do quadril (FLACK et 

al., 2012). É importante notar que as funções específicas de um músculo são parcialmente 

determinadas por sua morfologia e características arquitetônicas, como locais de inserção, 

volume do músculo e área seccional fisiológica. Nesse sentido, os músculos do quadril 

fornecem estabilidade pélvica no plano frontal, como por exemplo, a parte posterior do GMed  

descrita  como importante na  rotação externa e estabilização da pelve para que haja uma 

manutenção da cinemática adequada do joelho (SEMCIW et al., 2016; RUSSELL et al., 

2006). Em situações típicas, os músculos abdutores do quadril, neutralizam a rotação da 

pelve, produzindo uma força oposta que, redireciona assim o centro de massa corporal na 

tentativa de manter o equilíbrio. (WARRENER et al.,2015). Alguns estudos já mostram que 

uma disfunção dessa musculatura promove diminuição no controle pélvico (SEMCIW et al., 

2016).  

Clinicamente, a adução femoral excessiva, durante atividades dinâmicas, pode resultar 

na fraqueza dos músculos abdutores do quadril, como glúteo médio, fibras superiores do 

glúteo máximo e o tensor da fáscia lata. Portanto, a diminuição da função da musculatura do 

quadril combinada com a carga repetitiva do membro inferior pode aumentar as lesões não 

apenas do joelho, mas de todo o membro inferior (STEINBERG et al., 2017; SEMCIW et al., 

2016; RUSSELL et al., 2006). 

Déficits de força de músculos do quadril são comumente relatados em pessoa com dor 

lombar, dor patelofemoral, osteoartrite do joelho entre outras disfunções musculoesqueléticas 

crônicas (DE JESUS et al., 2020; ROGAN et al., 2019; DEASY et al., 2016). A etiologia das 

lesões em tronco, perna, tornozelo e pé é considerada multifatorial  com uma interação entre 

fatores intrínsecos, por exemplo desempenho muscular, sincronização muscular, e 

extrínsecos, por exemplo, frequência, intensidade e taxa de progressão (STEINBERG et al., 

2017). 

Os movimentos do membro inferior são interdependentes e essa interdependência é 

observada durante tarefas cotidianas como durante a marcha, corrida e tarefas de descer 

(ARAUJO et al., 2017). Logo, falhas no alinhamento dinâmico provocadas por  déficits de 

força do quadril, ativação reduzida ou ambos afetam a estabilidade contribuindo para um 

padrão de movimento irregular durante realização de tarefas cotidianas (LEWIS et al., 2018; 

NGUYEN et al., 2011). 



11 
 

Com base na literatura apresentada, pode-se notar a associação da fraqueza de 

músculos do quadril em diversas disfunções musculoesqueléticas (REIMAN et al., 2012). 

Intervenções utilizando programas de fortalecimento de quadril são descritas na literatura e 

utilizadas na prática clínica. Entretanto, ainda há necessidade de entender o real efeito do 

fortalecimento de quadril em disfunções musculoesqueléticas crônicas, avaliando o nível de 

evidência dos estudos publicados e sua qualidade metodológica. Assim, propusemos a 

realização de uma revisão sistemática com metanálise para avaliar a eficácia do 

fortalecimento isolado de quadril e seu efeito aditivo a outra intervenção em condições 

musculoesqueléticas crônicas traumáticas e não traumáticas. 
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ABSTRACT 1 

Background: The effectiveness of hip strengthening in musculoskeletal conditions of the trunk 2 

and lower limbs is unclear. This study aims to investigate the efficacy of hip strengthening on 3 

pain intensity, disability and strength of hip abductors in musculoskeletal conditions. Methods: 4 

We searched MEDLINE, COCHRANE, AMED, Embase, CINAHL, SPORTDiscus, and PEDro 5 

databases for randomized controlled clinical trials up to June 8nd 2021 without date and language 6 

restrictions. Two independent reviewers evaluated studies and discrepancies were resolved by a 7 

third reviewer. The methodological quality of clinical trials was assessed using the 0- 10 PEDro 8 

scale. Random-effect models estimated mean differences (MDs), and 95% confidence intervals 9 

(CIs). The quality of the evidence was assessed using the GRADE approach. Results: Seven 10 

clinical trials met the eligibility criteria and were included (n = 357 patients). Very low quality 11 

evidence was found for all evaluated outcomes. For the pain intensity and hip strength, there was 12 

a clinically relevant effect of hip strengthening compared to the control in patellofemoral pain 13 

(DM = 4.1 points; 95% CI 2.1 to 6.2;) (MD = 3, 9 points; 95% CI 2.8 to 5.1;) respectively. No 14 

additional effect to another intervention was observed in the hip strengthening in patellofemoral 15 

pain (MD = 0.4 points; 95% CI -0.9 to 1.7) or in low back pain (MD = -0.3 points; 95% CI -1.7 16 

to 1.1). For disability, there was no effect on strengthening the hip in patellofemoral pain when 17 

compared to the control (MD = 29.3 points; 95% CI -9.2 to 67.8) and no additional effect to 18 

another intervention (95% CI -10.7 to 10.7). Evidence suggested that the addition of hip 19 

strengthening to another intervention may achieve clinical importance in low back pain (MD = 20 

7.5 points; 95% CI 2.9 to 12.1). Conclusion: Despite a level of evidence classified as very low, in 21 

the short term, strengthening the autonomous hip improves pain intensity and hip muscular 22 

strength in patients with patellofemoral pain, as well as strengthening the hip added to another 23 
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intervention may be beneficial to improve disability in patients with low back pain. Future high-24 

quality assays with appropriate sample sizes are likely to impact the estimates and need to clarify 25 

the medium and long-term effects. 26 

Keywords: Hip strengthening, rehabilitation, musculoskeletal conditions.  27 
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INTRODUCTION 28 

The stability of the lumbopelvic complex depends on the gluteal muscles’ efficiency in the 29 

sagittal, transverse and frontal planes. 10,12,38 The weakness and/or reduced activation of the 30 

gluteal muscles was previously described as responsible for changes in the kinetics and/or 31 

kinematics of the trunk, hips and/or lower limbs, leading to instability. 19,34 Moreover, their 32 

weakness and inadequate neuromuscular function may result in dynamic valgus and have been 33 

reported to be a potential risk factor34 and associated with pain intensity, disability and/or 34 

reduced hip strength in patients with musculoskeletal conditions; e.g., patellofemoral pain, and 35 

low back pain. 1,6,12 In this context, hip strengthening exercise, focusing on the gluteus muscles, 36 

is often recommended in clinical practice to improve stability and movement patterns in many 37 

musculoskeletal conditions of the trunk and lower limbs. 12  38 

 39 

Preliminary basic and clinical research suggest effects of hip strengthening focusing on the 40 

gluteus muscles1,6,12; however, its efficacy to improve pain intensity, disability and/or hip 41 

strength in different musculoskeletal conditions in the trunk and lower limbs, and the certainty of 42 

the current evidence is still unclear. 31,38,40 In this sense, despite previous systematic review 43 

evaluated the addition of specific hip strengthening exercises to conventional rehabilitation 44 

therapy for different chronic conditions, i.e., low back pain and patellofemoral pain, non-45 

randomized clinical trial studies and / or case studies with low methodological quality were 46 

included impacting the interpretation of the evaluation of the quality and strength of the 47 

evidence. 40,38,32 In addition, there was a misinterpretation regarding the eligibility criterion since 48 

were inserted works evaluating hip strengthening compared to other intervention than the 49 
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condition of interest. 35 Finally, remains a gap regarding the efficacy of hip strengthening on 50 

gluteus strength for chronic conditions justifying a systematic review with this focus. Therefore, 51 

the aim of this systematic review was to investigate the efficacy and the quality of current 52 

evidence of hip strengthening on pain intensity, disability and gluteus strength in people with 53 

traumatic and non-traumatic musculoskeletal disorders of the trunk and lower limbs. 54 

 55 

METHODS 56 

Search strategy and inclusion criteria 57 

This systematic review of randomized controlled trials followed the PRISMA checklist30, and the 58 

protocol was registered at PROSPERO (CRD42021227725) and at the Open Science Framework 59 

(DOI 10.17605/OSF.IO/3MCW8).  60 

 61 

Search strategy was conducted on MEDLINE, COCHRANE - Central Register of Controlled 62 

Trials, COCHRANE - Database of Systematic Reviews, AMED - Allied and Complementary 63 

Medicine, Embase, CINAHL, SPORTDISCUS, and PEDRO database up to June 8nd 2021 64 

without date and language restrictions. Detailed search strategy is in Appendix 1 on the 65 

Addenda, and descriptors were related to ‘randomized controlled trial’ and ‘hip exercise’. In 66 

addition, we hand searched previous systematic reviews identified in the field for potentially 67 

relevant full texts. 68 

 69 
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To be included, randomized controlled trials had to investigate the effectiveness of any gluteus 70 

strength exercise training defined according to the American College of Sports Medicine 71 

(ACSM) as strength exercise, which could generate a muscle power representing the product of 72 

the strength, and speed that a muscle can produce per unit of time. 3 The population of interest 73 

was patient with any traumatic or non-traumatic musculoskeletal conditions of the trunk and/or 74 

lower limbs. Trials investigating serious conditions were excluded (e.g., neurological disorders, 75 

rheumatoid arthritis, tumor). The comparator of interest (control group) was placebo, sham, 76 

waiting list or no intervention to investigate the isolated effects of the intervention of interest. In 77 

addition, we included trials investigating whether hip strengthening combined with other active 78 

intervention enhances effectiveness of the other active intervention stand alone. The outcomes of 79 

interest were neuromuscular function (e.g., muscle strength, power, muscle activation of the 80 

gluteus muscle), pain intensity (evaluated by any Numerical Rating Scale – NRS or Visual 81 

Analog Scale - VAS) and disability (evaluated by any valid instrument). 82 

 83 

Selection of trials and assessment of methodological quality 84 

After the searches, identified references were exported to an Endnote® file and the duplicates 85 

were removed. Two independent reviewers (AFS, JMS) screened titles and abstracts, and 86 

assessed potential full texts considering our eligibility criteria. The eligible full texts were 87 

included in the systematic review. A third reviewer (LBM) resolved between-reviewer 88 

discrepancies.  89 

 90 
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Methodological quality was assessed independently by two reviewers (AFS, JMS) using the 0-10 91 

Physiotherapy Evidence Database (PEDro) scale. 13,42 The PEDro scale is widely used to 92 

evaluate risk of bias of clinical trials in systematic reviews in physiotherapy13 and is valid and 93 

reliable. 31 When possible, we used scores already available in the Physiotherapy Evidence 94 

Database (https://www.pedro.org.au/). 13,42  95 

 96 

Data extraction 97 

Two independent reviewers (AFS, JMS) extracted characteristics and outcome data from the 98 

included trials. A third reviewer (LBM) resolved between-reviewer discrepancies. 99 

Characteristics extracted included: participants (i.e., gender, age, setting); description of the 100 

intervention of interest (i.e., types and dosages) and comparators; outcomes; instrument 101 

measures; and follow-ups. Outcome data extracted at short-, medium- and long-term effects 102 

included: sample sizes; means; and standard deviations (SDs) for all groups of interest. Post-103 

intervention scores were preferably used. When not available, we extracted changes from 104 

baseline. 14,18 The short-term effect was considered a follow-up up to three months after the 105 

baseline, the medium-term effect was considered a follow-up over three months and less than 106 

twelve months after the baseline, and the long-term effect was considered a follow-up of at least 107 

12 months after the randomization. When more than one time point was available at short-, 108 

medium- or long-terms, the one closer to the end of the intervention was considered. 2,22 109 

 110 

Missing outcome data were imputed following the Cochrane recommendations9
 SDs were 111 

imputed from confidence intervals and values of MDs differences shown in graphs and tables. 22 112 

https://www.pedro.org.au/
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When trials investigated more than one similar exercise compared with control39, we combined 113 

outcome data also following the Cochrane recommendations. 9 When possible, we transformed 114 

outcome data measured with different scales to a similar scale before pooling (i.e., 11-point pain 115 

scale, 101-point disability scale). 9 116 

 117 

Data analysis 118 

Meta-analysis was conducted using random-effects model (DerSimonian and Laird method) 119 

when possible, and mean differences (MDs) with 95% confidence intervals (CIs) were presented 120 

for each specific health condition in forest-plots. The effect was evaluated by the Z test, and a p-121 

value <0.05 was considered statistically significant. The clinical importance of the intervention 122 

was interpreted by comparing the estimated effect sizes and 95% CIs with the minimal clinically 123 

important difference (MCID)27 ≥10% of the pain intensity and disability scales. 38 When pooling 124 

was not possible, data from individual trials were reported. 125 

 126 

Two independent reviewers (AFS and JMS) assessed the quality of the current evidence using 127 

the GRADE methodology 5,20, and between-reviewer discrepancies were resolved by a third 128 

author (LBM). After appraising the evidence, each meta-analysis was classified as 1 of the 129 

following levels: 130 

• High-quality evidence: further research is very unlikely to change our confidence in the 131 

estimate of effect. 132 
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• Moderate-quality evidence: further research is likely to have an important impact on our 133 

confidence in the estimate of effect and may change the estimate. 134 

• Low-quality evidence: further research is very likely to have an important impact on our 135 

confidence in the estimate of effect and is likely to change the estimate 136 

• Very low–quality evidence: any estimate of effect is very uncertain. 137 

 138 

Randomized controlled trials began with a high-quality evidence classification but were 139 

downgraded based on 5 domains: (1) study design and risk of bias (downgraded if greater than 140 

25% of the participants were from studies with a high risk of bias, which we defined as PEDro 141 

scale scores of less than 6) 15; (2) inconsistency of results (downgraded if significant 142 

heterogeneity was present on visual inspection or the I2 value was greater than 50%); (3) 143 

indirectness (generalizability of the findings downgraded if greater than 50% of the participants 144 

were outside the target group); (4) imprecision (downgraded if fewer than 400 participants were 145 

included in the comparison for continuous data; <200 were considered very serious imprecision 146 

and downgraded in two levels) 21; and (5) other (publication bias). We reduced the quality of 147 

evidence by 1 level for each domain not met in the comparison to determine the overall quality 148 

rating of the evidence for each meta-analysis performed. 22 We planned to evaluate publication 149 

bias using the visual inspection of funnel plots and the Egger’s test adopting an α = 0.1; however, 150 

it was not possible because of the small number of included trials (i.e., <10 trials analyzed). 24 
151 

 152 
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We planned sensitivity analyses to investigate the impact of poor methodological quality on the 153 

estimates by removing trials scored <6 on the 0−10 PEDro scale, following the 154 

recommendations. 22 Meta-regression was not possible because of the small number of included 155 

trials. 22 All analyses were conducted using the Comprehensive Metanalysis software, version 156 

2.2.04 (Biostat, Englewood, NJ). 157 

 158 

RESULTS 159 

Searches identified a total of 1,354 studies after removing duplicates, 133 potential full texts 160 

were evaluated, and 7 original trials (357 patients) were included in the review. Main reasons for 161 

excluding potential full texts were non-randomized trials (n = 10), not condition of interest (n = 162 

106), and not comparison of interest (n = 10). FIGURE 1 detailed the flow of studies throughout 163 

the review.  164 

 165 

Study characteristics 166 

This systematic review included seven original trials published between 2010 and 2018: one 167 

conducted in Europe; three conducted in South America; and two in Asia. All trials investigated 168 

non-traumatic musculoskeletal conditions: three investigated patellofemoral pain16,28,37; and four 169 

investigated chronic low back pain. 4,25,27,29 The sample size of the included trials ranged from 20 170 

to 90 participants and consisted of patients aged between 22 and 61 years old. Five trials 171 

included only female16,25,27,28,37, one included both sex4, and the remaining study did not report 172 

sex distribution. 29 Three trials investigated efficacy of hip strengthening when compared with 173 
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control group of interest (i.e., placebo, sham, waiting list or no intervention), and four trials 174 

investigated whether hip strengthening combined with other active intervention enhances effect 175 

of the other active intervention stand alone. Numeric Pain Rating Scale4,16, Visual Analogue 176 

Scale27,28,29,37, and Anterior knee pain scale measured pain intensity. 37 The self-reported 177 

disability was assessed by the Modified Oswestry Disability Index4,27,29, Lower Extremity 178 

Functional Scale16, Western Ontario and McMaster Universities. 28 The hip strength was 179 

assessed by Handheld Isometric Dynamometer, Force Dynamometer. 27,37 Only short-term 180 

effects (i.e., ≤ 3 months) were investigated. The characteristics of the hip strengthening programs 181 

included the duration of the intervention programs (which ranged from two to eight weeks), 182 

frequency (from 2 to 3 times per week; one trial27 did not report the frequency of the week) and 183 

the duration of the session (on average 20min per session to 50min per session). Detailed 184 

characteristics of the seven trials are in TABLE 1.  185 

 186 

Methodological quality of the included trials 187 

The PEDro scores for the included trials ranged from 4 to 9 points on the 0 to 10 scale, resulting 188 

in a median of 6 points. Three out of the seven trials scored at least 6 points on the 0-10 PEDro 189 

scale. The main issues were lack of blinding of participants (n = 7, 100%), lack of blinding of 190 

therapists (n = 4, 57.1%), lack of blinding of assessors (n = 4, 57.1%) and absence of intention to 191 

treat analysis (n = 5, 71.4%). Detailed methodological quality of included trials is in TABLE 2.  192 

 193 

Summary of evidence 194 
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All seven studies investigated the short-term effects (i.e. ≤ 3 months) and were rated with a very 195 

low quality of evidence for pain intensity, disability and hip strength. The reasons for 196 

downgrading the quality of the evidence were inaccuracy (four times), inconsistency (four times) 197 

and risk of bias (four times). 198 

 199 

For pain intensity (11-point pain scale), we found very-low quality evidence for a clinically 200 

relevant effect of hip strengthening on patellofemoral pain intensity compared with control (MD 201 

= 4.1 points; CI 95 % 2.1 to 6.2; two trials, n = 48 patients). Very-low quality evidence 202 

suggested no additional effect of hip strengthening on patellofemoral pain (MD = 0.4 points; 203 

95% CI -0.9 to 1.7; one trial, n = 41 patients) or on low back pain (MD = -0.3 points; 95% CI -204 

1.7 to 1.1; three trials, 200 participants). FIGURE 2 205 

 206 

For disability (101-point disability scale), we found very-low quality evidence for no effect of 207 

hip strengthening on patellofemoral pain compared with control (MD = 29.3 points; 95% CI -9.2 208 

to 67.8; two trials, n = 48 participants). Very-low quality evidence also suggested an additional 209 

effect that may reach clinical importance on low back pain (MD = 7.5 points; 95% CI 2.9 to 210 

12.1; four trials, 240 participants), and no additional effect on patellofemoral pain (95% CI -10.7 211 

to 10.7; one trial, 41 participants). FIGURE 3 212 

 213 

In addition, very low quality evidence suggested an effect of isolated strengthening on hip 214 

strength compared to control in patients with patellofemoral pain (MD = 3.9 points; 95% CI 2.8 215 
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to 5.1; two trials, n = 48 participants). It was not possible to conduct planned sensitivity analyses 216 

because of the small number of included trials. FIGURE 4 217 

 218 

DISCUSSION 219 

This systematic review with meta-analysis investigated the effectiveness of hip strengthening in 220 

reducing the intensity of pain and / or disability and increasing the gluteus strength in chronic 221 

musculoskeletal conditions, e.g., low back pain and patellofemoral pain. The results for the pain 222 

intensity and hip strength suggest an improvement regarding the hip strengthening compared to 223 

the control on patellofemoral pain. No additional effect to another intervention was observed in 224 

the hip strengthening in musculoskeletal chronic conditions. For disability, there was no effect 225 

on strengthening the hip in patellofemoral pain compared to the control and no additional effect 226 

to another intervention. Evidence suggested that the addition of hip strengthening to another 227 

intervention may achieve clinical importance on low back pain. 228 

 229 

This review followed the recommendations of Cochrane, Prisma and analysis of the strength of 230 

evidence by GRADE5. Despite extensive research to address all possible interventions aimed at 231 

strengthening the hip in different chronic musculoskeletal conditions and populations, the 232 

literature presents a lack of evidence. Our systematic review reinforces the need for improvement 233 

in methodological quality, level of evidence and understanding of the size of the effect of 234 

strengthening hip abductors in musculoskeletal conditions. In addition, because the works 235 

reported insufficiently details about interventions not allowing their replications, we recommend 236 

future works follows the TIDieR checklist seeking to making easier for authors to structure 237 
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reports of their interventions, reviewers and editors to evaluate descriptions and for readers to 238 

use the information. 23  239 

 240 

Although there were previous systematic reviews that investigated the influence of hip 241 

strengthening on pain intensity and disability in patients with chronic musculoskeletal disorders, 242 

non-randomized studies and / or case studies were included as inclusion criteria and did not 243 

perform meta-regression35,40, others defined the patient's condition instead of considering a set of 244 

chronic musculoskeletal conditions. 8,43 245 

 246 

A recent study 8 provided evidence of moderate quality for level of evidence for a modest effect 247 

size of pain intensity and disability in the treatment of patients with low back pain. Our results 248 

demonstrated a favorable effect of strengthening the hip as an active intervention in the short 249 

term with a level of evidence classified as very low. These differences can be partially explained 250 

by differences in data analysis and inclusion criteria, e.g., we did not include studies with another 251 

active therapy as a comparison group. The literature3 define exercise modalities that can be 252 

considered such as resistance exercises, strength exercises, and this definition was adopted for 253 

our study. On the other hand, previous reviews found evidence including different modalities of 254 

exercises for the hip, not specifically for strength gain. Thus, the inclusion criteria may have led 255 

to less heterogeneity between the studies found in our estimates compared to previous reviews 256 

that downgraded the evidence due to inconsistency. 257 

 258 
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Five studies 4,16,25,27,29 evaluated hip strengthening as an additive effect to another intervention, 259 

and after an analysis of subgroups by condition, patellofemoral pain and chronic low back pain, 260 

there was no significant difference. The level of evidence in all trials was rated low. In this 261 

context, future high-quality studies are needed, which may alter the results and effects estimated 262 

by this review. A previous meta-analysis performed by Rogan and colleagues35, focused on the 263 

evaluation of the isolated and additive effect of hip strengthening in patients with patellofemoral 264 

pain, found positive effect of hip strengthening for pain intensity and disability; however, the 265 

result of the quality and strength of the evidence may have been overestimated because non-266 

randomized clinical trial works were included.  267 

 268 

Even in a very short-term of a strength training program is expected gains in terms of muscular 269 

strength because of the increased muscle activation and frequency of firing, as well as 270 

synchronization of the motor units, and reduction in the co-activation of the antagonistic muscles 271 

during exercise. In this sense, about the effectiveness of hip strengthen for gluteus strength in 272 

chronic musculoskeletal conditions, despite works showed a positive short-term effect, the 273 

method employed to evaluate gluteus strength was inappropriate because used the handheld 274 

isometric dynamometer instead of a gold standard, i.e., isokinetic dynamometer device. In 275 

addition, the works failed to inform about the load prescription including type, duration, 276 

frequency, intensity, and load progression. In addition, only two studies mentioned that 277 

performed a one-repetition maximum test for the load prescription. 33 
278 

  279 
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MCID to pain intensity and functionality for patients with chronic musculoskeletal disorders was 280 

reported in 10%.7,11,41 Corroborating our work, van der Heijden and colleagues 42 found very low 281 

quality, but consistent evidence that exercise therapy for patellofemoral pain syndrome (PFPS) 282 

can result in the reduction of clinically important pain and in the improvement of functional 283 

capacity. Dworkin et al11 considered that the clinically important change varies a lot in the 284 

literature for chronic low back pain being the majority presenting an average difference between 285 

the groups greater than 10%. Gianola et al17 investigating patients with chronic low back pain 286 

found that 60% (25 RCTs) were statistically significant, while only 36% (15 RCTs) were 287 

statistically and clinically significant. 288 

 289 

The main reasons for reducing the strength of the evidence in this review are related to 290 

inaccuracy, inconsistency and risk of bias, with this review being carefully evaluated by 291 

Guideline. In addition, we sought the best methodology to be adopted and strictly follow the 292 

protocol, with high precision and reliability in the search, extraction and interpretation of data by 293 

the reviewers, and updating the literature with more recent studies. 294 

 295 

Our systematic review is reinforced by the fact that we have used a larger number of databases, 296 

recent data extraction and inclusion of different chronic musculoskeletal conditions, for example, 297 

patellofemoral pain, low back pain and addition of hip strength result. This approach increased 298 

the accuracy of our estimates, but had a potential limitation in increasing heterogeneity in our 299 

meta-analysis. Thus, other high-quality studies may increase our certainty regarding the 300 

effectiveness of strengthening the hip in chronic musculoskeletal conditions. 301 
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 302 

Strengths and limitations 303 

This systematic review has some strengths, including that it was conducted with strong 304 

methodological rigor following the recommendations of the Cochrane Handbook22 and included 305 

trials that investigated the effectiveness of any strength or resistance exercise for the hip defined 306 

according to the American College of Sports Medicine as a strength exercise. 3 However, this 307 

review has some limitations. Despite the small number of studies included, it was not possible to 308 

further explore heterogeneity, as well as a sensitivity analysis of the data. In this context, future 309 

high-quality studies are needed, which may alter the results and effects estimated by this review. 310 

 311 

CONCLUSION 312 

Our results show the strengthening of the hip as an autonomous active intervention to improve 313 

intensity pain and / or strength on patellofemoral pain. In addition, strengthening the hips added 314 

to another active intervention can be beneficial in improving disability in patients with low back 315 

pain. However, the very low quality of the evidence indicates that, despite a tendency to 316 

recommend the hip strengthening exercise, more studies of high methodological quality and 317 

level of evidence are still needed. Thus, future trials are likely to affect the estimates and may fill 318 

gaps in the literature as to the medium and long-term effects, as well as increase the 319 

methodological quality and the level of evidence of the short-term effect.  320 
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KEY POINTS 321 

Findings: Seven trial supported by ‘very low’ quality of evidence point hip strengthening, in 322 

short-term, as a stand-alone active intervention to improve pain intensity and/or strength in 323 

patients with patellofemoral pain. In addition, hip strengthening added to another active 324 

intervention stand-alone may be beneficial in short-term for improving disability in patients with 325 

low back pain. 326 

 327 

Implications: There is a dire need for adequately developing of high-quality studies to 328 

investigate the hip strengthening on musculoskeletal chronic conditions. Moreover, researchers 329 

should design trials with appropriate sample sizes to estimates and clarify medium- and long-330 

term effects. 331 

 332 

Caution: Despite the small number of trials that were included, it was not possible further 333 

exploration of heterogeneity as well as a sensitivity analysis of the data.   334 
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TABLE 1. Characteristics of the included trials (n=7). 
 

 

Study 

 

Source 

 

 

Participants 

 

Intervention 

 

Outcome measures 

Bade et al. 
(2017) 

Patients with low back pain 

Location: Germany 

N = 90 

 

Age 46.4 

(SD 2.8) 

 

Gender 

M: 53 

F: 37 

Exp1 =Lumbar strengthening (Exercises to low‐back pain treatment). 
2x/weeks, 50 min/session, over 2weeks (n=43, age: 48.1 (SD 2.4)) 

 

Exp2 =Lumbar + hip strengthening (Exercises to low‐back pain 
treatment associated with exercises to strengthen hip stabilizing 
muscles). 2x/weeks, 50 min/session, over 2weeks (n=47, age: 44.8 (SD 
2.3)) 

Pain intensity: NPRS (0-10) 

 

Disability: ODI (0-50) 

 

Follow-up: 2 weeks (short-
term) 

Fukuda et al. 
(2010) 

Patients with patellofemoral  

pain 

Location: Brazil 

 

N = 66 

 

Age 24.6 

(SD 6.6) 

 

Gender 

M: 0 

Exp1= Knee strengthening (Exercises to strengthen quadriceps).  
3x/weeks, 50 min/session, over 4 weeks (n=20, age: 25.0 (SD 6.0)) 

 

Exp2 = Knee + hip strengthening (Exercises to strengthen quadriceps 
and exercises to strengthen the hip abductor and lateral rotator muscles).  
3x/weeks, 50 min/session, over 4 weeks (n=21, age: 25.0 (SD 7.0)) 

 

Con = No intervention (n = 25, age 24.0 (SD 7.0)) 

Pain intensity: NPRS (0-10) 

 

Disability: LEFS (0-80) 

 

Follow-up: 4 weeks (short-
term) 
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F: 66 

 

Jeong et al. 
(2015) 

Patients with low back pain 

Location: Korea 

N = 40 

 

Age 41.2 

(SD 6.1) 

 

Gender 

M: 0 

F: 40 

Exp1= Lumbopelvic muscles + gluteus strengthening (Exercises to 
strengthen gluteus). 3x/weeks, 50 min/session, over 6 weeks (n=20, age: 
41.2 (SD 5.5)) 

 

Exp2 = Lumbopelvic muscles strengthening (Exercises to strengthen 
lumbopelvic muscles). 3x/weeks, 50 min/session, over 6 weeks (n=20, 
age: 41.2 (SD 6.7)) 

 

Disability: ODI (0-50) 

 

Follow-up: 6 weeks (short-
term)  

Kendall et al. 
(2014) 

Patients with low back pain 

Location: Brazil 

 

N = 80 

 

Age 37 

(SD 35.5) 

 

Gender 

M: 0 

F: 80 

Exp1 = Lumbopelvic muscles strengthening (Focused on the 
performance of the motor skill of co-contracting the transversus 
abdominis, multifidus, and pelvic floor muscles). 6 weeks (n=40, age: 33 
(SD 33.4)) 

 

Exp2 = Lumbopelvic muscles + hip strengthening (Co-contracting the 
transversus abdominis, multifidus, and pelvic floor muscles associated 
with open and closed kinetic chain hip strengthening exercises). 6 weeks 
(n=40, age: 41 (SD 37.45)) 

Pain intensity: VAS (0-100) 

 

Disability: ODI (0-50) 

 

Strength: Force dynamometer 

 

Follow-up: 6 weeks (short-
term) 

Khayambashi 
et al. (2012) 

Patients with patellofemoral  N = 28 Exp1= hip strengthening (Exercises to strengthen hip external rotator 
muscles). 3x/weeks, 30 min/session, over 8 weeks (n=14, age: 28.9 (SD 

Pain intensity: VAS (0-10) 
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pain (PFP) 

Location: Iran 

 

 

Age 29.7 

(SD 5.3) 

 

Gender 

M: 0 

F: 28 

5.8))  

 

Con = No intervention (n = 14, age 30.5 (SD 4.8)) 

 

Disability: WOMAC (0-100) 

 

Strength: Handheld isometric 
dynamometer  

 

Follow-up: 6 weeks (short-
term) 

Lee & Kim 
(2015) 

Patients with low back pain 

Location: Iran 

 

N = 33 

 

Age 60.46 

(SD 14.4) 

 

Gender: S/N 

Exp = Hip strengthening + lumbar strengthening (Exercises to strengthen 
hip including flexion, extension, abduction, and adduction, internal 
rotation and external rotation). 3x/weeks, 20 min/session, over 6 weeks 
(n= 22, age:61.0 (SD 13.2)) 

 

Con = Lumbar strengthening (Exercises for lumbar stabilization). 
3x/weeks, 20 min/session, over 6 weeks (n= 11, age:59.38 (SD 17.3)) 

Pain intensity: VAS (0-100) 

 

Disability: ODI (0-50) 

 

Follow-up: 3 weeks (short-
term) 

Saad et al. 
(2018) 

Patients with patellofemoral  

pain (PFP) 

Location: Brazil 

 

N = 20 

 

Age 22.85 

(SD 1.1) 

 

Gender 

 Exp2 = Hip strengthening (Exercises to strengthen hip stabilizing 
muscles). 2x/weeks, 50 min/session, over 8 weeks (n=10, age: 22.5 (SD 
1.08)) 

 

Con = No intervention (n = 10, age 23.2 (SD 1.03)) 

Pain intensity: VAS (0- 10) 

 

Disability: AKPS (0-100) 

 

Strength: Handheld isometric 
dynamometer  
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M: 0 

F: 20 

Follow-up: 8 weeks (short-
term) 

 

Abbreviations: M: male; F: female; Exp: experimental group; Con: control group; VAS: Numeric Pain Rating Scale; ODI: Modified Oswestry Disability Index; NPRS: 
Numeric Pain Rating Scale; LEFS: Lower extremity functional scale; AKPS: Anterior knee pain scale; WOMAC: Western Ontario and McMaster Universities. 
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TABLE 2. PEDro Scale Scores for individual trials* (n=7). 
 

 
 

 

 

 

 

 

 

 

 

 

 
 
 
 
 
 
Abbrevi
ation: 
PEDro, 
Physioth
erapy 
Evidenc
e 

Database: (Scores range from 0 to 10).  
*Criterion 1 was not added to the total score, which is out of 10. Median, 5; interquartile range, 4; range, 4 to 9.  
1, random allocation; 2, concealed allocation; 3, baseline comparability; 4, blinding of subjects;5, blinding of therapists; 6, blinding of assessors; 7, more than 
85% follow-up; 8, intention-to-treat analysis; 9, reporting of between-group statistical comparisons; 10, reporting of point measures and measures of variability. 

 

 

 

  

Study 1 2 3 4 5 6 
7 

8 9 10 Total 

Bade et al. (2017) Yes No Yes No No No Yes No Yes Yes 5 

Fukuda et al. (2010) Yes Yes Yes No Yes Yes Yes No Yes Yes 8 

Jeong et al. (2015) Yes No No No No No Yes No Yes Yes 4 

Kendall et al. (2014) Yes Yes Yes No Yes Yes Yes Yes Yes Yes 9 

Khayambashi et al.(2012) Yes Yes No No No No Yes No Yes Yes 5 

Lee & Kim (2015)  Yes No Yes No No No Yes No Yes Yes 5 

Saad et al. (2018) Yes Yes Yes No Yes Yes Yes Yes Yes Yes 9 

Total, n (%)  

 

7 (100) 4 (57.1) 5 (71.4) 0 (0) 3 (42.8) 3 (42.8) 7 (87.5) 2 (28.5) 7 (100) 7 (100)  
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S
cr

ee
ni

ng
 

In
cl

ud
ed

 
E

li
gi

bi
li

ty
 

Id
en

ti
fi

ca
ti

on
 

Full-text studies assessed 
for eligibility  
(n = 153) 

Records identified through database 
searching  
(n = 2,641) 

Additional records identified 
through other sources  
(n = 3) 

Records after duplicates removed  
(n = 1,357) 

Records screened  
(n = 1,287) 

Records excluded  
(n = 1,134) 

Full-text studies excluded (n = 146) 
Not quasi-RCT or RCT (n = 10) 
Not condition of interest (n = 122) 
Not comparison of interest (n = 14) 
 

Studies included in 
qualitative synthesis  
(n = 7) 

Studies included in 
quantitative synthesis 
(meta-analysis) 
(n = 7) 
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FIGURE 1. Flow of studies through the review. RCT: randomized clinical trial. 
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Appendix 1. Search strategy conducted on September 30th 2020 and updated on February 2nd 

2021. 

OVID (AMED - Allied and Complementary Medicine, COCHRANE Central Register of 

Controlled Trials, COCHRANE Database of Systematic Reviews, EMBASE, MEDLINE) 

1. randomised controlled trial*.mp. [mp=ab, hw, ti, ot, sh, kw, tx, ct, tn, dm, mf, dv, fx, dq, 
nm, kf, ox, px, rx, ui, sy]  

2. Randomized Controlled Trial.mp. [mp=ab, hw, ti, ot, sh, kw, tx, ct, tn, dm, mf, dv, fx, dq, 
nm, kf, ox, px, rx, ui, sy]  

3. random allocation.mp. [mp=ab, hw, ti, ot, sh, kw, tx, ct, tn, dm, mf, dv, fx, dq, nm, kf, ox, 
px, rx, ui, sy]  

4. Comparative Stud*.mp. [mp=ab, hw, ti, ot, sh, kw, tx, ct, tn, dm, mf, dv, fx, dq, nm, kf, ox, 
px, rx, ui, sy]  

5. Controlled Clinical Trial*.mp. [mp=ab, hw, ti, ot, sh, kw, tx, ct, tn, dm, mf, dv, fx, dq, nm, 
kf, ox, px, rx, ui, sy]  

6. double-blind method*.mp. [mp=ab, hw, ti, ot, sh, kw, tx, ct, tn, dm, mf, dv, fx, dq, nm, kf, 
ox, px, rx, ui, sy]  

7. single-blind method*.mp. [mp=ab, hw, ti, ot, sh, kw, tx, ct, tn, dm, mf, dv, fx, dq, nm, kf, 
ox, px, rx, ui, sy]  

8. Clinical Trial*.mp. [mp=ab, hw, ti, ot, sh, kw, tx, ct, tn, dm, mf, dv, fx, dq, nm, kf, ox, px, 
rx, ui, sy]  

9. crossover stud*.mp. [mp=ab, hw, ti, ot, sh, kw, tx, ct, tn, dm, mf, dv, fx, dq, nm, kf, ox, px, 
rx, ui, sy]  

10. 1 or 2 or 3 or 4 or 5 or 6 or 7 or 8 or 9  

11. Hip strength*.mp. [mp=ab, hw, kw, ti, ot, sh, tx, ct, tn, dm, mf, dv, fx, dq, nm, kf, ox, px, 
rx, an, ui, sy]  

12. hip exercise*.mp. [mp=ab, hw, kw, ti, ot, sh, tx, ct, tn, dm, mf, dv, fx, dq, nm, kf, ox, px, 
rx, an, ui, sy]  

13. hip resistance training.mp. [mp=ab, hw, kw, ti, ot, sh, tx, ct, tn, dm, mf, dv, fx, dq, nm, kf, 
ox, px, rx, an, ui, sy]  

14. hip resistance exercise*.mp. [mp=ab, hw, kw, ti, ot, sh, tx, ct, tn, dm, mf, dv, fx, dq, nm, 
kf, ox, px, rx, an, ui, sy]  

15. Hip-Strengthening Exercise*.mp. [mp=ab, hw, kw, ti, ot, sh, tx, ct, tn, dm, mf, dv, fx, dq, 
nm, kf, ox, px, rx, an, ui, sy]  
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16. Buttocks exercise*.mp. [mp=ab, hw, kw, ti, ot, sh, tx, ct, tn, dm, mf, dv, fx, dq, nm, kf, ox, 
px, rx, an, ui, sy]  

17. Gluteus strength*.mp. [mp=ab, hw, kw, ti, ot, sh, tx, ct, tn, dm, mf, dv, fx, dq, nm, kf, ox, 
px, rx, an, ui, sy]  

18. gluteus.mp. [mp=ab, hw, kw, ti, ot, sh, tx, ct, tn, dm, mf, dv, fx, dq, nm, kf, ox, px, rx, an, 
ui, sy]  

19. strength*.mp. [mp=ab, hw, kw, ti, ot, sh, tx, ct, tn, dm, mf, dv, fx, dq, nm, kf, ox, px, rx, 
an, ui, sy]  

20. resistance training.m_titl.  

21. weight training.mp. [mp=ab, hw, kw, ti, ot, sh, tx, ct, tn, dm, mf, dv, fx, dq, nm, kf, ox, px, 
rx, an, ui, sy]  

22. workout.mp. [mp=ab, hw, kw, ti, ot, sh, tx, ct, tn, dm, mf, dv, fx, dq, nm, kf, ox, px, rx, an, 
ui, sy]  

23. exercise*.mp. [mp=ab, hw, kw, ti, ot, sh, tx, ct, tn, dm, mf, dv, fx, dq, nm, kf, ox, px, rx, 
an, ui, sy]  

24. 19 or 20 or 21 or 22 or 23  

25. 18 and 24  

26. 11 or 12 or 13 or 14 or 15 or 16 or 17 or 25  

27. 10 and 26 

 

EBSCO (SPORTDISCUS and CINAHL) 

S1. (((gluteus) OR (hip exercise*) OR (Hip-Strengthening Exercise*) OR (Hip strength*)) ) 
AND ( ((randomized controlled trial*) OR (randomised controlled trial*) OR (clinical trial*) 
OR (random allocation) OR (comparative stud*) OR (crossover stud*)))  

 

PEDro 

Abstract & Title: gluteus OR hip exercise* OR Hip-Strengthening Exercise* OR Hip 
strength* 

Therapy: not applicable 

Problem: not applicable 

Body Part: not applicable 
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Subdiscipline: musculoskeletal 

Topic: not applicable 

Method: clinical trial 

Author/Association: not applicable 

Title Only: not applicable 

Source: not applicable 

Published Since: not applicable 

New records added since: not applicable 

Score of at least: not applicable. 
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4 CONSIDERAÇÕES FINAIS 

 

Esta revisão sistemática foi primordial para o entendimento da literatura atual sobre 

estudos que abordam o fortalecimento de quadril em disfunções musculoesqueléticas 

crônicas.  A presente revisão sistemática, desenvolvida com alto rigor metodológico, 

evidenciou que apesar da recomendação de fortalecimento de quadril, as evidências 

encontradas são classificadas como de baixa qualidade metodológica. 

Ao entender melhor sobre os efeitos do fortalecimento, possibilita-se informações 

mais eficientes na tomada de decisão para estratégias de reabilitação / prevenção na prática 

clínica. Assim, esse estudo se faz importante, pois permite ilustrar as lacunas ainda existentes 

na literatura a respeito do efeito do fortalecimento isolado e o efeito aditivo do fortalecimento 

de quadril em disfunções musculoesqueléticas crônicas. Ainda são necessários estudos com 

alto rigor metodológico para esclarecer efeitos a curto, médio e longo prazo. Espera-se ainda 

que os resultados deste trabalho guiem estudos futuros. 

Apesar das limitações do estudo ele foi de suma importância para o crescimento 

pessoal e profissional e ampliação do conhecimento científico. 
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ANEXOS 

ANEXO I – Normas da Revista  

Artigo submetido na revista JOSPT, fator de impacto 3,84 
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