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Is There an Association Between Hip Range of Motion and Non-Specific Low 1 

Back Pain? A Systematic Review 2 

 3 

ABSTRACT 4 

Objective: To systematically review whether there is an association between hip 5 

range of motion (ROM) and nonspecific low back pain (NSLBP). 6 

Data Sources: MEDLINE, EMBASE, Cochrane library, PsychINFO, CINAHL and 7 

AMED databases were searched from year of inception until October 31st, 2018, 8 

using a combination of LBP and hip joint search terms. Commonly cited journals 9 

were also hand searched within the previous two years. 10 

Study Selection: Two reviewers independently screened identified articles, by title 11 

and abstract and then by full-text. After first round screening of 2908 identified 12 

records, 248 progressed to full-text screening. Due to the heterogeneity of studies 13 

identified, post hoc inclusion criteria of English language, studies comparing subjects 14 

with NSLBP and healthy controls, cross-sectional design, and clinical measures of 15 

hip ROM were applied. Twenty-four records were finally included. 16 

Data Extraction: Extracted data included population characteristics, duration and 17 

severity of NSLBP, hip movement direction, testing position, measurement tool and 18 

between-group difference. The Quality Assessment Tool for Observational Cohort 19 

and Cross-Sectional Studies was used to assess for study bias. 20 
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Data Synthesis: Hip flexion ROM was measured in seven studies, extension in 13, 21 

internal rotation (IR) in 14, external rotation (ER) in 13, abduction in six, and 22 

adduction in only two studies. Among all directions tested, IR ROM was reported in 23 

more studies as significantly reduced in NSLBP subjects compared to healthy 24 

individuals. Overall the quality of evidence was very low. Common sources of study 25 

bias included lack of sample size justification, blinding of outcome assessors, 26 

adjusting for key confounders, and poor reporting. 27 

Conclusion: There is very low-quality evidence to support an association between 28 

limited hip ROM and NSLBP. Limited hip IR ROM was the only movement 29 

impairment found to be significantly associated with NSLBP, however this should be 30 

viewed with caution due to the low-quality supportive evidence. Further studies are 31 

needed. 32 

 33 

Key Words: low back pain, hip joint, kinematics, range of motion 34 

 35 

 36 

Low back pain (LBP) is a disorder affecting approximately 80% of the population at 37 

some point in their life, and has been associated with morbidity, functional disability 38 

and being a burden on the medical system and society. 1-6 The majority of LBP 39 

presentations are of a non-specific nature (i.e., no identifiable pathology such as 40 

malignancy, infection, fracture, or inflammatory diseases) (National Collaborating 41 

Centre for Primary Care (UK), 2009), 7 and up to 65% of individuals may develop 42 

chronic LBP with symptoms persisting for at least a year following the initial onset. 43 

4,5,8 44 
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 45 

Whilst structures in the lumbo-sacral region are usually implicated in non-specific 46 

LBP (NSLBP), 7 movement interaction between the hip joint and the spine has been 47 

of increasing interest since the 1990s. 9,10 The anatomical proximity of the hip joint, 48 

and its associated contributions to lumbo-pelvic kinematics and function, have been 49 

recognized as potential factors contributing to LBP. 11 Notably, limitation and 50 

asymmetry in hip range of motion (ROM) in different planes has been found to be 51 

present  in NSLBP subjects both in clinical settings and in common activities of daily 52 

living 12,13, such as sit-to-stand, forward bending and rotation-related activities 14-16. 53 

 54 

There is a plethora of evidence supporting the kinematic relationship between the hip 55 

joint and NSLBP, and in their clinical guidelines for LBP, Delitto et al (2012) 17 56 

recommend the assessment and treatment of ROM of the hip joint in patients with 57 

chronic LBP. 4,17-20 Consistent with this recommendation, adequate hip internal 58 

rotation (IR) ROM (>350) unilaterally, has been found to be a criterion predicting 59 

improvement in NSLBP following spinal manipulation, and unilateral average rotation 60 

≥250 was found to be a criterion predicting improvement in NSLBP following a 61 

Pilates-based exercise program. 21,22 Indeed, there is emerging evidence to support 62 

conservative treatment for improving hip mobility in NSLBP patients, 23-27 as well as 63 

substantial evidence documenting the resolution of NSLBP and restoration of low 64 

back function following surgical intervention for hip disease. 28,29 65 

 66 

There is also growing evidence indicating an association between altered hip 67 

kinematics during functional tasks and NSLBP, 2,20,30,31 and with the development of 68 

NSLBP in healthy individuals. 32-34 Two recent systematic reviews investigated the 69 
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kinematic relationship between the hip and the lumbar spine in individuals with 70 

NSLBP or a lumbar spine disorder. 35,36 However, these reviews were either limited 71 

to the effect of surgical interventions targeted at the hip for LBP and lacked critical 72 

appraisal of the evidence, 36 or were limited to the relationship between hip rotation 73 

ROM and NSLBP. 35 74 

 75 

This study is part of a larger investigation examining firstly whether there is an 76 

association between hip joint kinematics and NSLBP (as measured by ROM 77 

(research question (RQ) 11) and during movement (RQ12)), and secondly whether 78 

hip joint treatment is associated with improvement in NSLBP (RQ2). The aim of the 79 

present study was restricted to determining whether there is an association between 80 

hip joint ROM in any plane and NSLBP (RQ11). It is proposed that a more complete 81 

understanding of the relationship between the hip joint and LBP may assist clinicians 82 

in better assessing and managing the complex clinical presentation of NSLBP. 83 

 84 

METHODS 85 

 86 

This systematic review followed the Preferred Reporting Items for Systematic 87 

Reviews and Meta-Analyses (PRISMA) guidelines. 37 88 

 89 

Search strategy 90 

The following databases were systematically searched for studies from year of 91 

inception to 31st October 2018, that investigated an association between hip joint 92 

kinematics and LBP, including the effect of hip treatment on LBP: Medline, Embase, 93 

Cochrane library, PsychINFO, CINAHL and AMED. Following the Cochrane Back 94 
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Review Group’s guidelines, 38 the LBP search string included but was not limited to 95 

the following key words: dorsalgia, back pain, backache, low back pain, coccydynia, 96 

sciatica, lumbago, and back disorder. The hip search string used ‘Hip joint’ MeSH 97 

terms including, but not limited to: hip joint, hip dislocation, hip prosthesis, hip 98 

osteoarthritis, hip fractures, arthroplasty, replacement, hip contracture, hip injuries, 99 

and femoroacetabular (see Appendix 1 for the detailed search strategy and key 100 

words for all databases). In addition, commonly cited journals were also hand 101 

searched for relevant papers from 2015 to 31st October 2018. 102 

 103 

Upon search completion, two investigators (MA, RH) independently reviewed titles 104 

and abstracts to identify eligible studies before undertaking full text screening. 105 

Identified studies were downloaded into reference management software (EndNote 106 

X8 a, Thomas Reuters, New York, NY) and duplicates were removed. Disagreement 107 

regarding inclusion of articles was resolved by discussion between the two 108 

investigators, and a third independent reviewer (PO) arbitrated when consensus 109 

could not be reached. 110 

 111 

Study selection 112 

‘LBP’ was operationally defined as pain localized below the costal margin and above 113 

the inferior gluteal folds (with or without leg pain) of any duration and severity, 114 

including any known history of LBP. 115 

 116 

Studies reporting ‘hip joint kinematics’ had to include one or more of the following: 117 

measurement of movement or ROM (active or passive, cardinal or non-cardinal 118 

planes of movement), movement patterns of the femoroacetabular articulation (e.g., 119 
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sit-to-stand and other functional tests), or hip joint muscle length (e.g., iliopsoas, 120 

piriformis), including the Thomas test and its modified versions given its common use 121 

in clinical practice and research to assess hip joint extension. Included studies had to 122 

specify that their aim was to measure hip joint ROM and/ hip flexor muscle length 123 

and did not include measurements not primarily assessing hip joint movement (e.g., 124 

straight leg raise test), muscle strength or motor control, and subjective self-reports 125 

relating to hip joint movement (e.g., stiffness, locking, catching) or pain. ‘Hip joint 126 

treatment’ referred to any interventional modality (including surgical) that was 127 

primarily targeted towards the hip joint. 128 

 129 

Articles were not restricted by language, provided the title and abstract were in 130 

English at first stage screening. Studies were excluded if the population investigated 131 

was under 18 years of age or was diagnosed with a specific LBP pathology (e.g., 132 

fracture, osteoporosis, ankylosing spondylitis), and if they involved cadavers, 133 

animals, or computer or other models. Reviews, commentaries, letters or editorials 134 

were also excluded. Due to the heterogeneity of study designs and populations 135 

investigated, we applied post hoc inclusion criteria of studies using only clinical 136 

measurements of hip ROM, studies that compared between NSLBP and non-NSLBP 137 

subjects, and cross-sectional designs in the English language. 138 

 139 

Data extraction 140 

The lead reviewer (MA) extracted the following data from the reviewed full texts: 141 

population type and characteristics, age, gender, duration and severity of NSLBP 142 

(e.g., visual analogue scale, Oswestry Disability Index score), hip movement 143 

measured for ROM (flexion, extension, IR, external rotation (ER), abduction, 144 
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adduction), measurement mean value, and clinical measurement tool 145 

(active/passive; goniometer, inclinometer, motion tracking device, other). 146 

 147 

Results for between-group differences in hip ROM were extracted and, where 148 

possible, calculated for mean difference, 95%CI, p value and effect size (Cohen’s d). 149 

 150 

Quality appraisal and data synthesis 151 

Risk of bias across studies was assessed using the NIH Quality Assessment Tool for 152 

Observational Cohort and Cross-Sectional Studies (National Heart, Lung, and Blood 153 

Institute; National Institutes of Health; U.S. Department of Health and Human 154 

Services). 39 Inapplicable items related to whether exposures were measured prior to 155 

outcomes, whether the timeframe was sufficient for establishing an association 156 

between exposure and outcome, whether exposures were measured more than 157 

once over time, and loss to follow-up.  158 

 159 

We used the GRADE approach 40-49 to evaluate the quality of the overall body of 160 

evidence in answering the study question. Careful consideration was given to 161 

common limitations of observational studies as suggested by Guyatt et al (2011) 49 162 

including failure to develop and apply eligibility criteria, flawed measurements of 163 

exposure and outcome, and failure to adequately control confounding. In addition, 164 

inconsistencies in findings and high risk of bias in the body of evidence may also 165 

impact the quality of the body of evidence. 40-49 166 

 167 

RESULTS 168 

 169 
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 170 

The initial search yielded 3714 results of which 2908 progressed to first round 171 

screening (title and abstract) after duplicates were removed, with 248 records 172 

progressing to full text screening. Following application of the post hoc inclusion 173 

criteria, 24 records remained. Agreement between the two reviewers was 174 

‘substantial’ for title and abstract screening with κ=0.70 (95%CI 0.65-0.75), and 175 

‘moderate’ for full text screening with κ=0.60 (95%CI 0.50-0.70). Of the 48 episodes 176 

of disagreement, 44 were resolved by consensus between the two reviewers (17 177 

included, 27 excluded), with four arbitrated by the third reviewer, and determined to 178 

be included (prior to application of post hoc criteria). Post hoc 24 studies were 179 

included in this review as they directly addressed this study’s research question. See 180 

Figure 1 for the study selection process. 181 

 182 

Quality appraisal synthesis 183 

The overall quality of the body of evidence was very low with inconsistencies in 184 

findings and serious study limitations increasing the risk of bias, notably the lack of 185 

blinding of outcome assessors and adjustment for potential confounders, inadequate 186 

sample size justification and power calculation, and lack of testing for the strength of 187 

association between different durations of NSLBP and ROM limitations. Details of 188 

the risk of bias for each study, according to the NIH quality assessment tool, are 189 

outlined in Table 1. 190 

 191 

Hip ROM measurement 192 

Table 2 outlines the data extracted from each of the included studies. Across the 193 

included studies, hip range of movement was tested in all planes. Flexion was tested 194 
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in seven studies, extension in 13 studies (using the Thomas test in eight), IR in 14 195 

studies, ER in 13 studies, abduction in six studies and adduction in only two studies. 196 

Measurement tools used included a goniometer (n=17), inclinometer (n=5), motion 197 

tracking system (n=1), and one study did not describe the tool used. Across the 198 

studies, measurements included both active and passive ROM, however in some 199 

studies this discrimination was not made. 200 
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Associations between NSLBP and hip ROM 201 

 202 

 203 

Flexion 204 

Seven studies compared hip flexion ROM between healthy individuals and those 205 

with NSLBP, of which four tested this in supine lying, and three did not describe how 206 

this was measured. Three studies used active ROM testing, one used passive ROM 207 

testing, and three did not describe whether they used active or passive testing. Six 208 

studies used a goniometer and one study used an inclinometer. The majority (n=6) 209 

of studies showed that individuals with NSLBP tended to have a slight limitation of 210 

hip flexion (50-100), however differences were either marginal or not significant 211 

(Figure 2a). Most studies failing to find a difference had small sample sizes and may 212 

have been underpowered to detect a clinically meaningful difference in flexion ROM.  213 

The overall quality of evidence related to hip flexion ROM was very low due to 214 

inconsistent findings and risk of bias relating to lack of blinding of outcome 215 

assessors, poor reporting of ROM measurement, inadequate adjustment for 216 

confounders, and lack of sample size justification. 217 

 218 

Extension 219 

Thirteen studies compared hip extension ROM between individuals with NSLBP and 220 

healthy individuals, but eight of these used the Thomas test (or its modified version). 221 

Of the remaining five studies, two used active ROM testing, one used passive ROM 222 

testing and two did not describe whether they used active or passive testing. 223 

Extension ROM testing in these five studies was undertaken in prone lying, except 224 

for one study which tested participants in side lying. Of the eight studies which used 225 
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the Thomas test (or its modified version) to examine for between-group differences 226 

in hip flexor (iliopsoas) length, four of these studies intended to measure 227 

iliopsoas/other hip flexor muscle length rather than hip joint extension ROM per se. 228 

Ten of the 13 studies used a goniometer, two studies used an inclinometer and one 229 

study did not describe the measurement tool. 230 

 231 

Most studies failed to demonstrate a statistically significant difference between 232 

individuals with NSLBP and healthy individuals with only four studies reporting a 233 

significant difference between groups of up to approximately 100 reduction in hip 234 

extension ROM in NSLBP individuals (Figure 2b). One study 50 showed an increase 235 

in hip extension ROM in NSLBP individuals; however, this study suffered from flawed 236 

measurements of both exposure and outcome, as well as lack of adjustment for 237 

confounders. Overall the quality of evidence for changes in hip extension ROM was 238 

very low due to inconsistencies in findings, variability in ROM measurement methods 239 

(see Figure 2b), and risk of bias relating to lack of adjustment for confounders and 240 

blinding of assessors.  241 

 242 

Internal rotation 243 

Fourteen studies compared hip IR ROM between individuals with NSLBP and 244 

healthy individuals. Five studies used active ROM testing, five used passive ROM 245 

testing, one used both, and three did not describe whether they used active or 246 

passive testing. Nine studies used a goniometer and five studies used an 247 

inclinometer. Most studies (n=8) tested for IR ROM in prone lying, one study 248 

measured in supine lying, one study measured in sitting, and four did not describe 249 

the test position for this movement. The majority of studies (n=10) demonstrated a 250 
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tendency for a limitation of IR ROM in individuals with NSLBP, with five studies 251 

reaching significance (Figure 2c). Significant IR limitations were up to 100 and were 252 

found either unilaterally (left side (n=1), lead hip (n=2)) or bilaterally (n=2), 253 

regardless of whether individuals were participating in rotation-related sports or not.  254 

Again, the overall quality of evidence was very low mainly due to inconsistencies in 255 

findings, with a high risk of bias relating to lack of adjusting for confounders, blinding 256 

of outcome assesors, and sample size justification.  257 

 258 

External rotation 259 

Thirteen studies compared hip ER ROM between individuals with NSLBP and 260 

healthy individuals. Six studies used active ROM testing, four used passive ROM 261 

testing, one used both, and two did not indicate whether testing was active or 262 

passive. Seven studies used a goniometer, five studies used an inclinometer, and 263 

one study used a motion tracking system. Nine studies tested for this movement in 264 

prone lying, one study tested in sitting, and three did not describe the position of 265 

testing. The majority (n=7) of studies showed a limitation of ER ROM of up to 100 in 266 

individuals with NSLBP, but only two studies reached statistical significance, of 267 

which one included only females in the sample tested (Figure 2d). The high risk of 268 

bias relating to lack of adusting for confounders, blinding of assesors and sample 269 

size justification rendered the quality of the body of evidence for a limitation of ER  270 

ROM as very low. 271 

 272 

Abduction and adduction 273 

Six studies compared hip abduction ROM between individuals with NSLBP and 274 

healthy individuals. Except for one study which did not describe the position of 275 
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testing, all studies measured this in supine lying, one of which had the participant’s 276 

knees flexed and the lower leg hanging off the treatment table. Two studies used 277 

active ROM testing, and four did not indicate whether measurement was active or 278 

passive. Only two studies tested for a between-group difference in adduction ROM, 279 

of which one tested this actively in supine lying, and the other did not describe the 280 

position of testing and whether this was measured actively or passively. All studies 281 

used a standard goniometer. Differences were minimal, with no studies 282 

demonstrating a significant difference, and there was no consistent tendency for a 283 

greater or lesser range in individuals with NSLBP for either movement (Figures 2e-f). 284 

The overall quality of evidence was low with serious limitations due to flawed or 285 

poorly reported measurements of ROM, as well as lack of blinding of assessors. In 286 

relation to adduction, there is simply not enough evidence to meaningfully comment 287 

on its association with NSLBP.  288 

 289 

DISCUSSION 290 

 291 

 292 

This systematic review provides a comprehensive review of the literature pertaining 293 

to the association between triplanar hip ROM and NSLBP. Despite there being 294 

relatively few studies demonstrating a statistically significant difference in hip ROM 295 

between individuals with NSLBP and healthy individuals, there is a general tendency 296 

for a reduction in hip ROM in NSLBP participants in the sagittal and horizontal 297 

planes of movement. For studies that reported significant between-group differences, 298 

approximately half reported mean differences that were ≥ 5°, which is greater than 299 
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the standard error of measurement for commonly used clinical tools such as 300 

goniometers and inclinometers (ranging from 3-4 degrees). 51  301 

 302 

The lack of consistent between-group differences in hip ROM between individuals 303 

with NSLBP and healthy individuals in the studies in this review may suggest that for 304 

certain hip movements, any such difference is minimal or perhaps even non-existent. 305 

Alternatively, if only a proportion of patients with NSLBP have hip impairments, it 306 

perhaps isn't surprising to find that there is often no significant difference between 307 

groups of patients with NSLBP and groups of people without NSLBP. Any difference 308 

would be 'washed out' by those without any hip impairment.  309 

 310 

The variations in findings between studies may also be explained by various 311 

differences in the measurement methodologies employed and their reporting. 312 

Studies used both active and passive ROM testing, and some did not describe the 313 

tools, or the positions used. However, passive and active ROM testing has been 314 

shown to differ for a given joint, as the latter may be influenced by muscle strength, 315 

motor control, and pain, and may not be sensitive enough to detect a difference in 316 

people with NSLBP. 52 True intra-articular kinematics has been described as the joint 317 

motion regardless of the cause of motion, and passive ROM has commonly been 318 

found to be significantly greater than active ROM in healthy individuals. 53 On the 319 

other hand, passive ROM testing requires adequate handling skills of the clinician. 320 

Both of the above considerations may have accounted for some of the differences 321 

found between studies and have affected the quality of the evidence due to flawed or 322 

poor measurement reporting. As there is still some conjecture in the literature as to 323 

the most reliable and valid way to assess joint ROM, researchers should define 324 
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clearly their objectives in measuring ROM and their methods. In particular, it is of 325 

importance to compare between ROM measurements obtained actively and 326 

passively, as suggested by the American Medical Association. 53 Another possible 327 

reason for the inconsistencies found between studies may be differences in samples 328 

tested, particularly proportions of male and female participants. This may have also 329 

affected the grading of the quality of the body of evidence. 330 

 331 

Many studies specifically tested for hip-related muscle length (e.g., hip flexors, 332 

adductors) while reporting the results as hip joint ROM, and in other studies it was 333 

not clear whether the objective was to measure joint ROM or muscle length. Since a 334 

correlation between hip muscle flexibility and joint angle of movement is yet to be 335 

established, 54,55 caution should be exercised using muscle length measurement to 336 

indicate overall joint ROM in a particular direction; especially if the muscles in 337 

question cross more than one joint, which has been the case in some studies (e.g., 338 

Thomas test for hip flexors including rectus femoris as a proxy for hip extension 339 

ROM, adductor muscle length as a proxy for hip abduction ROM). However, despite 340 

the possible limitation of measurement of hip muscle length, these studies were 341 

included in the current review as impaired hip muscle length may be a factor 342 

differentiating individuals with NSLBP and thus may be of importance for clinicians to 343 

examine. Noteworthy is the study by Van Dillen et al 2000, 56 which was the only 344 

study to differentiate between the different muscles crossing the hip and knee by 345 

using four positions of the Thomas test, with a significant reduction in hip extension 346 

(with the knee kept straight) in the NSLBP group. 347 

 348 
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A common risk of bias across the studies was controlling for confounders, which is of 349 

particular importance in cross-sectional study designs. 49 Matching participants with 350 

NSLBP to healthy participants regarding potential confounding factors such as age, 351 

gender, body mass index and occupation/activity level occurred in eight of the 24 352 

studies included in this review, of which five used independent t-tests or between- 353 

group 2x2 ANOVA rather than paired t-tests, or a repeated measure/mixed design 354 

ANOVA, with only two studies controlling for Type 1 error. In addition, many studies 355 

that compared sides with the various hip movements in NSLBP versus healthy 356 

subjects, used multiple simple t-tests without applying a Bonferroni correction rather 357 

than using a 2x2 mixed design ANOVA. This may have affected the strength of any 358 

associations, especially in instances where differences did not quite reach 359 

significance. Two relevant confounders which were not specifically tested for in any 360 

study are joint hypermobility syndrome and anatomical variations of the 361 

femoroacetabular joint. Joint hypermobility syndrome is prevalent in up to 30% of the 362 

general population and has been found to be positively associated with LBP. 57,58 In 363 

addition, there is emerging evidence to support an association between 364 

femoroacetabular anteversion and NSLBP. 59 Although further research is needed to 365 

determine the precise nature of any associations between hip ROM in individuals 366 

with NSLBP and anatomical variations, these may influence hip ROM as a 367 

mechanism of compensation for any malalignment of the femoral head in the 368 

acetabulum, and as such may need to be considered as a confounder. 60,61 369 

 370 

Although this review did not find strong and consistent evidence to support a 371 

difference in hip ROM between individuals with and without NSLBP, it is plausible 372 

that any impaired or asymmetrical hip movement in any plane could affect the rest of 373 
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the kinematic chain and may contribute to altered coordination of the lumbo-pelvic- 374 

hip complex during functional movement, and vice versa. This could result in 375 

increased or abnormal mechanical forces acting on the lumbar spine, potentially 376 

contributing to the onset or persistence of NSLBP. 62-65 In addition, as individuals 377 

with NSLBP tend to move less from their lumbar spine, normal hip ROM is important 378 

for adequate function. 66 379 

 380 

Hip movement directions 381 

Although there appears to be a tendency for slightly reduced hip flexion in 382 

participants with NSLBP, there is not enough evidence from the current review to 383 

confirm or refute such an association. Mellin (1990) 67 and Adegoke and Fapojuwo 384 

(2010) 68 both found significantly limited hip flexion in NSLBP participants compared 385 

to healthy individuals, however these limitations were minor, unilateral and mainly in 386 

men. Consistent with this, limited hip flexion has been reported elsewhere to be a 387 

predictive risk factor for severe LBP at three-year follow-up, 69 however this 388 

relationship was not replicated in a recent study at 5-year follow-up. 33 Further, there 389 

is emerging evidence, albeit low level consisting mainly of case series, supporting 390 

conservative treatment for improving hip flexion ROM as being associated with 391 

reduced pain and improved function in individuals with NSLBP. 70 392 

 393 

Hip extension ROM was commonly measured using the Thomas test or its modified 394 

version, both of which have been recently found to have poor validity for measuring 395 

hip joint extension ROM, especially in individuals with NSLBP. 4,52,54 This serious 396 

limitation has contributed to the very low quality grading of this evidence. In those 397 

studies reporting reduced extension on active movement testing in the prone lying 398 
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position, this was found mainly in females and unilaterally (Mellin 1990, 67 Ashmen et 399 

al 1996 71 respectively). However, it is noteworthy that active hip extension 400 

performed in prone lying has been proposed to be a provocative test for NSLBP and 401 

it has thus been suggested that it should not be used as a hip movement impairment 402 

test in people with NSLBP. 62,72 This variation in testing may also have contributed to 403 

inconsistency of findings between studies, and therefore a reduction in the overall 404 

quality of the evidence. 405 

 406 

Although the findings in the current review related to hip rotation ROM were 407 

inconsistent, there were a greater number of studies reporting reduced or 408 

asymmetric IR ROM than ER ROM in individuals with NSLBP, regardless of their 409 

occupation and sport-related activities. This variability in findings in the horizontal 410 

plane and evidence being of very low quality is interesting given that IR ROM ≥350 of 411 

at least one hip is one of the criteria in a commonly cited clinical prediction rule for 412 

selecting patients with NSLBP likely to benefit from manipulation of the lumbar spine. 413 

22 Similarly, Stolze et al (2012) 21 found that average hip rotation ≥250 unilaterally 414 

was a criterion predicting improvement following a Pilates-based program for 415 

individuals with NSLBP. In addition, hip IR has recently been reported to be 416 

associated with LBP in a systematic review by Sadeghisani et al (2015) 35, and has 417 

been found to be a provocative test for LBP. 73 The studies comprising the evidence 418 

for hip IR ROM changes in the present review were overall of very low quality, 419 

perhaps somewhat accounting for the inconsistency in findings.  420 

 421 

Whilst the various study’s findings regarding ER ROM limitations in LBP subjects are 422 

somewhat inconsistent, impaired pelvic-hip coordination, such as greater and early 423 
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lumbopelvic rotation, during hip ER in prone lying in individuals with LBP has been 424 

reported elsewhere. 20,74,75 Hence, it is possible there may be some relationship 425 

between hip movement in the horizontal plane and NSLBP, and this is supported by 426 

growing evidence of improvement in NSLBP following manual therapy treatment 427 

directed at increasing hip IR and ER ROM. 23,76,77 428 

 429 

Frontal plane movement was the least commonly investigated, and all studies that 430 

examined abduction and adduction ROM differences between people with and 431 

without NSLBP found no significant difference. 72 34 However, it should be noted the 432 

lack of research on differences in adduction ROM precludes any meaningful 433 

conclusions being drawn. Further research is needed to determine whether there is 434 

an association between frontal plane ROM and NSLBP. 435 

 436 

LIMITATIONS 437 

 438 

 439 

There are several limitations to this review. First, we did not consider different levels 440 

of pain or disability and different durations of NSLBP. This may be of importance as 441 

hip ROM in acute LBP may present quite differently to that at other stages due to 442 

pain intensity and related muscle spasm, especially as some hip ROM tests have 443 

been proposed to be provocative in cases of NSLBP. 73 Second, the inclusion of 444 

studies measuring muscle length may have contributed to the difficulty in comparing 445 

between studies and drawing conclusions. However, in many of those studies it was 446 

not clear as to what was actually tested, and this did not become fully apparent until 447 

afterwards at data extraction. Last, as all included studies were cross-sectional in 448 
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design (level 3.c evidence), 78 this limits the inferences about relationships which 449 

may be drawn. 79  450 

 451 

CONCLUSIONS 452 

 453 

This systematic review of cross-sectional studies (level 3 evidence) has revealed 454 

there is very low quality evidence to either support or refute there being differences 455 

in hip ROM in individuals with NSLBP as compared to healthy controls. The majority 456 

of studies showing some reduction in hip ROM in participants with NSLBP were 457 

mainly in internal rotation, despite the variability in the findings between different 458 

studies. Whilst some clinical prediction rules and clinical guidelines recommend that 459 

measurement of hip ROM be considered in the clinical examination of NSLBP 460 

patients, 17,35 the very low quality of evidence in this review and the associated 461 

inconclusive findings, suggest the practitioner should exercise caution in interpreting 462 

limitations of hip ROM in their clinical practice. Better designed studies with stronger 463 

internal validity are needed to resolve this question.  464 

 465 

Future studies might particularly address passive hip extension ROM testing, frontal 466 

plane (abduction, adduction) ROM testing, and whether asymmetry in hip ROM in all 467 

planes of movement is associated with NSLBP. In addition, future research should 468 

also address the minimal clinically important difference in hip ROM in individuals with 469 

NSLBP in order to establish whether any significant reduction in ROM found should 470 

be addressed in the management of NSLBP. 471 

 472 

 473 
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Figure 1. PRISMA flowchart for the selection of studies 
 
 
*hand search of commonly cited journals 
PRISMA: Preferred Reporting Items for Systematic Reviews and Meta-Analyses 
RQ: research question; 
RQ11: hip ROM clinical measurements 
RQ12: femoroacetabular movement pattern measurements 
RQ2: hip interventions in NSLBP  
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Figure 2. Hip ROM differences between NSLBP and healthy individuals 

 

Figure 2A-F. Mean differences (MD, 95% CI) in hip ROM per movement direction, 

between NSLBP and healthy individuals for included studies, for which data was 

available.  

A. Flexion; B. Extension; C. Internal rotation; D. external rotation; E. Abduction;  

F. Adduction. 

* Lephart et al (2010), Van Dillen et al (2008):  did not reach a significant difference 

after a Bonferroni correction, as reported in study. 

^, †, ‡ single dot represents significant mean difference for which 95% CI not 

reported/ not able to extract data.  

¥ MD not reported 
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Table 1. Methodologic quality and risk of bias assessment of included studies 

 

Study 

R
es

ea
rc

h 
qu

es
tio

n 
or

 o
bj

ec
tiv

e 
in

 th
e 

pa
pe

r 
cl

ea
rly

 s
ta

te
d 

S
tu

dy
 p

op
ul

at
io

n 
cl

ea
rly

 s
pe

ci
fie

d 
&

 d
ef

in
ed

 

P
ar

tic
ip

at
io

n 
ra

te
 o

f e
lig

ib
le

 p
er

so
ns

 ≥
50

%
 

S
ub

je
ct

s 
se

le
ct

ed
/ r

ec
ru

ite
d 

fr
om

 th
e 

sa
m

e/
 

si
m

ila
r 

po
pu

la
tio

n 
(s

am
e 

tim
e 

pe
rio

d)
; 

in
cl

us
io

n 
an

d 
ex

cl
us

io
n 

cr
ite

ria
 p

re
sp

ec
ifi

ed
 

an
d 

ap
pl

ie
d 

un
ifo

rm
ly

 to
 a

ll 
pa

rt
ic

ip
an

ts
 

S
am

pl
e 

si
ze

 ju
st

ifi
ca

tio
n,

 p
ow

er
 d

es
cr

ip
tio

n/
 

va
ria

nc
e 

an
d 

ef
fe

ct
 e

st
im

at
es

 p
ro

vi
de

d 

E
xp

os
ur

e(
s)

 o
f i

nt
er

es
t m

ea
su

re
d 

pr
io

r 
to

 th
e 

ou
tc

om
e(

s)
 b

ei
ng

 p
ro

vi
de

d 

T
im

ef
ra

m
e 

su
ffi

ci
en

t s
o 

th
at

 o
ne

 c
ou

ld
 

re
as

on
ab

ly
 e

xp
ec

t t
o 

se
e 

an
 a

ss
oc

ia
tio

n 
be

tw
ee

n 
ex

po
su

re
 a

nd
 o

ut
co

m
e 

if 
ex

is
te

d 

F
or

 e
xp

os
ur

es
 th

at
 c

an
 v

ar
y 

in
 a

m
ou

nt
/ l

ev
el

, 
st

ud
y 

ex
am

in
ed

 d
iff

er
en

t l
ev

el
s 

of
 e

xp
os

ur
e 

as
 r

el
at

ed
 to

 th
e 

ou
tc

om
e 

E
xp

os
ur

e 
m

ea
su

re
s 

(in
de

pe
nd

en
t v

ar
ia

bl
es

) 
cl

ea
rly

 d
ef

in
ed

, v
al

id
, r

el
ia

bl
e 

an
d 

im
pl

em
en

te
d 

co
ns

is
te

nt
ly

 a
cr

os
s 

al
l s

tu
dy

 
pa

rt
ic

ip
an

ts
 

E
xp

os
ur

e(
s)

 a
ss

es
se

d 
m

or
e 

th
an

 o
nc

e 
ov

er
 

tim
e 

O
ut

co
m

e 
m

ea
su

re
s 

(d
ep

en
de

nt
 v

ar
ia

bl
es

) 
cl

ea
rly

 d
ef

in
ed

, v
al

id
, r

el
ia

bl
e,

 a
nd

 
im

pl
em

en
te

d 
co

ns
is

te
nt

ly
 a

cr
os

s 
al

l s
tu

dy
 

pa
rt

ic
ip

an
ts

 

O
ut

co
m

e 
as

se
ss

or
s 

bl
in

de
d 

to
 th

e 
ex

po
su

re
 

st
at

us
 o

f p
ar

tic
ip

an
ts

 

Lo
ss

 to
 fo

llo
w

-u
p 

af
te

r 
ba

se
lin

e 
20

%
 o

r 
le

ss
 

K
ey

 p
ot

en
tia

l c
on

fo
un

di
ng

 v
ar

ia
bl

es
 

m
ea

su
re

d 
an

d 
ad

ju
st

ed
 s

ta
tis

tic
al

ly
 fo

r 
th

ei
r 

im
pa

ct
 o

n 
th

e 
re

la
tio

ns
hi

p 
be

tw
ee

n 
ex

po
su

re
(s

) 
an

d 
ou

tc
om

e(
s)

 

Adegoke & 
Fapojuwo 2010      NA NA x  NA  NR NA x 

Ashmen et al 
1996   NR  x NA NA x  NA  NR NA  

Bach et al 1985     x NA NA x  NA  NR NA  

Chesworth et al 
1994   NR  x NA NA   NA   NA  

Ellison et al 190     x NA NA x  NA  NR NA x 

French et al 
2015     x NA NA   NA  NR NA x 

Handrakis et al 
2012     x NA NA   NA   NA  

Kishi et al 2009     x NA NA x  NA  NR NA x 

Lephart et al 
2010      NA NA x  NA x NR NA  

Mellin 1990     x NA NA   NA  NR NA  

Murray et al 
2009      NA NA x  NA   NA x 

Nagai et al 2015      NA NA   NA  NR NA  

Nourbakhsh & 
Arab 2002     x NA NA x  NA  NR NA  
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Nourbakhsh et 
al 2006     x NA NA x  NA  NR NA x 

Paatelma et al 
2009     x NA NA x  NA   NA x 

Roach et al 
2015   NR x x NA NA x  NA  x NA x 

Roncarati & 
McMullen 1988     x NA NA x  NA x NR NA x 

Scholtes et al 
2009     x NA NA x  NA  NR NA x 

Stuelcken et al 
2008     x NA NA x  NA x  NA x 

Tanaka et al 
2015     x NA NA   NA  NR NA  

Vad et al 2003     x NA NA x  NA  NR NA x 

Vad et al 2004     x NA NA x  NA   NA x 

Van Dillen et al 
2000     x NA NA   NA x  NA  

Van Dillen et al 
2008     x NA NA x  NA   NA  

 

 

NR: not reported, NA: not applicable 
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Table 2. Summary of 24 included studies 
 

Authors 

POPULATION Hip ROM 
measured 
(AROM/ 

PROM/NR; 
position) 

TOOL 

Significant between group 
differences : 

 MD (º), 95% CI,  
p value, Cohen's d 

NSLBP group  Non-NSLBP 
group 

Adegoke & 
Fapojuwo 
2010 1 

N=30 males, mean 
age 47.10 (SD 
12.82) years, 
mechanical LBP 
referred to/ 
receiving 
physiotherapy at 
time of study (LBP 
duration NR); 
volunteers from 
surrounding 
hospitals  

N=30 males, 
mean age 47.67 
(SD 10.41) years; 
healthy, no recent 
(6 months) history 
of LBP/hip pain, 
staff members at 
university 
hospital. Matched 
by age (+/- 2), 
gender 
 

AROM  
Flx, Ext, Abd, 
Add (supine);  
IR, ER (prone) 

Goniometer LESS Lt Flx  LBP gr oup:                             
-4.83º (-8.49º, -1.17º), p=0.01, d 
0.68                                        

Ashmen et al 
1996 2 

N=8 female 
athletes, age NR; 
CLBP(≧6 months 
prior to enrollment 
in study) 

N=8 females, age 
NR; healthy. 
Matched by 
position and sport 

AROM  
Ext (prone) 

Goniometer LESS Lt E xt  LBP gr oup:                             
-7.81º (SD-NR), t=4.01, p 0.005,      
d >1.48 

Bach et al 
1985 3 

only compared between runners and 
non-runners:                                                                                     
Runners: N= 45 (28 male,17 female); 
age male (19.4) years, female (25.7) 
years;  
Non-runners: N=46 (18 male,25 female 
(3 loss f/u)), age male (26.7) years, 
female (24.7) years 

AROM  
Ext (TT),  
Abd (in K/F at 
edge of bed) 

Goniometer 
(for TT),  
 
Specially 
designed 
goniometer 
(for Abd) 

No correlation between LBP and 
hip ROM in runners/ non-runners. 
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Chesworth  
et al 1994 4 

N=20 (14 male, 6 
female) LBP, 
mean age 38.8 
(SD 15.3) years; 
LBP outpatients 
from physiotherapy 
department, 
recruited during 
initial visit; mean 
LBP duration 7.5 
(SD 9.8) years. 
Students, light duty 
occupation, 
retirees, labor 
oriented 
 

N=20 (14 male, 6 
female), mean 
age 39.1 (SD 
14.6) years; 
Healthy (no 
history of LBP in 
past 6 months); 
recruited from 
hospital 
&surrounding 
community. 
Matched by age 
(+/-5 years), 
gender, height, 
weight  

AROM  
ER, IR 
(prone)  

Goniometer LESS IR, ER LBP gr oup:   
IR Rt -18.5º, t=5.22,  
Lt  -14.4º, t=5.33;  
ER Rt -14.6º, t=4.95,  
Lt  -21.1º, t=7.16 

Ellison et al 
1990 5 

N=50 (21 male, 29 
female), mean age 
37.4 (SD 10.9) 
years; LBP 
patients referred to 
physiotherapy at 
rehabilitation 
centre, undergoing 

N=100 (25 male, 
75 female), mean 
age 26 (SD 5) 
years; healthy 
volunteers 
students and staff 
at university 
surrounding 

PROM  
ER, IR  
(prone) 

Goniometer LESS IR LBP gr oup:   
Lt : -6.40º (-10.26º; -2.53º), p=0.00,  
d 0.56   
Rt: -5.50º (-9.72º; -1.27º), P=0.01,  
d 0.42   
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treatment for LBP 
at time of study 
(LBP duration: NR) 
 

French et al 
2015 6 

N=16 (6 male,10 
female), mean age 
62.44 (SD 7.19) 
years; patients 
with 
radiographically 
confirmed hip OA; 
LBP duration 
89.31(SD 110.51) 
months, VAS 5.48 
(SD 3.61); RMDQ 
(0-24): 10.26 (SD 
5.56) 
 

N=8 (5 male, 3 
female), mean 
age 70.13 (SD 
9.54) years;  
patients with 
radiographically 
confirmed hip OA; 
No Back pain 

AROM 
Flx, Abd(supine),  
IR, ER (sitting) 

Goniometer no significant differences for ALL 
ROM on unaffected side        
   

Handrakis  
et al 2012 7 

N=30 (males, 
females NR), Pain 
(LBP); VAS≧2/10; 
LBP duration: NR) 
                

 N=54 (males, 
females NR), 
min/no LBP          

AROM  
Ext (hip flexor 
length (TT)) 

Goniometer no statistical difference between 
groups for hip flexors length (Ext 
ROM) 



M
ANUSCRIP

T

 

ACCEPTE
D

ACCEPTED MANUSCRIPT

 4

Kishi et al 
2009 8 

N=26 males, age 
NR; university 
Kendo 
practitioners;  
LBP history (N=16 
with LBP at time of 
survey); kendo 
training period 
11.9 (SD 1.6) 
years;  
LBP duration: 
since high school 
(N=10), senior high 
school days 
(N=23), university 
days (N=4) 
 

N=11males, age 
NR; university 
Kendo 
practitioners;  
No LBP; kendo 
training period 
12.1(1.9) years 

PROM  
Flex, Ext, IR, ER, 
(position NR) 

Goniometer no diff b/w groups for ALL ROM 

Lephart et al 
2010 9 

N=16 males, mean 
age 48.6 (SD 7.4) 
years, amateur 
golfers with LBP 
<2years BUT not 
at time of testing 
 
 
 
 
 
 
 

N=16 males, 
mean age 47.9 
(SD 8.3) years, no 
LBP history. 
Matched by age & 
handicap (level) 

Flex, Ext, IR, ER, 
Abd, Add   
(method- NR) 

Goniometer no diff b/w groups for ALL ROM 
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Mellin 1990  10  N=55 (26 male,29 
female), mean age 
21.4 (SD 1.9) 
years, 21.4 (SD 
0.9) years 
respectively); 
Medical, nursing, 
physiotherapy, 
students 
volunteers with 
LBP. Duration:  
1-3days (N=15),  
4-10days (N=25), 
11-30days (N=11), 
>30days (N=4) 
 

N=48 (29 male, 
19 female), mean 
age 21.5 (SD 
2.2), 21.5 (SD 
1.1) years 
respectively); 
Medical, nursing, 
physiotherapy, 
students 
volunteers, no 
LBP 

AROM  
sum of bilateral 
hip Flex (supine) 
 Ext, IR, ER 
(prone)  

Inclinometer LESS Ext,  ER LBP group 
(females only) :                                                                               
Ext : -8º (-13.8º; -2.20º), p=0.00,  
d 0.784  
ER: -9º (-17.32º; -0.68º), p=0.03,  
d 0.64 
 
LESS Flx LBP group (males 
only) :                                               
-8º (-15.85º; -0.15º), p=0.04,  
d 0.548                                       

Murray et al 
2009 11 

N=28 (26 male, 2 
female), (mean 
age 56.4 (SD 8.4) 
years; amateur 
golfers with LBP 
within past 12 
months/ currently 
suffering LBP 
 

N=36 (32 male, 4 
female), mean 
age 54.3 (SD 
14.4) years; 
amateur golfers, 
no LBP 

PROM+AROM  
IR, ER  
(prone)  

Inclinometer LESS IR  LBP lead hip  
Passive IR : -10º (-14.62º, -5.20º),  
p (NR);  
Active IR : -7º (-11.14º; -2.03º),  
p (NR)                                                                                                                              

Nagai et al 
2015 12 

N=30 (males, 
females-NR), 
mean age 31.6 
(SD 5.9) years, 
active-duty 
helicopter pilots 
with LBP within the 

N=30 (male, 
female NR) mean 
age 31.6 (SD 6.0) 
years, no-LBP 
history. Matched 
by age (+/-
5years), gender, 

PROM  
IR, ER,  
(prone) 

Digital 
inclinometer 

No difference b/w groups for ALL 
ROM but INCREASED Asymmetry 
in Total rotation LBP group  
side-to-side symmetry:  
LBP 0.95º (0.03) vs No-LBP 0.97º 
(0.04), p=0.03 
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past 12months, but 
no LBP at time of 
study. ODI 18.3 
(SD 16.6), pain 
duration 2.4 (SD 
4.1) days, NPRS 
5.3 (SD 2.2) 
 

total flight hours 
(+/-500hrs) 

Nourbakhsh 
et al 2002 13 

N=300 (150 
male,150 female, 
mean age 43.1 
(SD 14), 43.3 (SD 
13) years 
respectively. 
CLBP, 68% 
(N=204) had 
LBP>6 months and 
reporting pain and 
stiffness in low 
back at time of 
study. Patients 
selected from 5 
hospitals and from 
patients in the 
orthopedic and PT 
department; LBP 
duration >6weeks, 
or >3 intermittent 
episodes of 
each>1week for 
the previous year. 
 

N=300 (150 male, 
150 female), 
mean age 43 (SD 
15), 43 (SD 13) 
years 
respectively; 
Asymptomatic, 
accompanies for 
patients or 
referred to the 
hospital for non- 
musculoskeletal 
problems. 
Matched by age 
and gender. 

PROM Abd   
(Hip Adductors 
length;  
average Rt+Lt)  
(supine) 

  
Goniometer 

NO significant difference b/w 
groups for Abd ROM (Adductors 
length) 
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Nourbakhsh 
et al 2006, 14 
2002 13 

see Nourbakhsh et 
al 2002 

see Nourbakhsh 
et al 2002 

AROM  
Ext (hip flexor 
length (TT); 
average sum of 
bilateral hips) 

Goniometer NO significant difference b/w 
groups for Ext ROM (hip flex 
extensibility) 

Paatelma et al 
2009 15 

1.CLBP; N=55 (24 
male, 31 female), 
mean age 42.3 
(SD 11.6) years; 
LBP>3months; 
selected from 
primary-care 
patients (screened 
to exclude need for 
surgery)  
2. Subacute LBP 
(SLBP); N=47 (29 
male, 18 female), 
mean age 44.6 
(SD 10.6) years; 
subjects 
employed, with 
current (new/ 
recurrent) LBP, 
last episode lasted 
<3months; 
selected from 
occupational 
health centres  

control; N=55 (22 
male, 33 female), 
mean age 
37.5(8.1) years;  
No LBP 
diagnosis/ any 
treatment for LBP 
in the past 1 year. 
Recruited from 
university 
surrounding 

1. bilateral hip 
mobility                             
2. bilateral IP 
tightness                            
(method-NR) 

Not reported forward stepwise logistic model:                
subjects with IP tightness were 
found to have 2.77 times more 
chance to have CLBP, and 7.09 to 
have SLBP compared to those with 
normal IP length                                                                                
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Roach et al 
2015 16 

N=30 (14 male, 16 
female), mean age 
45 (SD 12) years; 
active volunteers 
from medical & 
recreational 
facilities with 
CLBP>3months; 
participating in 
recreational sport/ 
regular exercise 
routine (≥3 days/ 
week) 
 

N=30 (13 male, 
17 female); mean 
age 34 (SD 13.1) 
years; volunteers 
from medical & 
recreational 
facilities, no LBP 

AROM  
Ext (MTT);  
IR, ER  
(prone) 

Digital 
inclinometer 

LESS Ext  LBP group  
-10.94º (-15.09º; -6.78º), P=0.00,  
d 1.41 

Roncarati & 
McMullen 
1988 17 

N= NR, age NR; 
recruited from 
physiotherapy, 
sports medicine, 
clinics, high- 
schools & 
universities’ 
surrounding, with 
LBP (self-induced 
(trauma)/ intrinsic 
(mechanical); LBP 
frequency: X10.7 
times than non-
LBP group 
 

N= NR, age NR; 
non-LBP 

hip muscles 
flexibility 
(extensors, ERs, 
IRs length)   
(method- NR) 

Goniometer significantly correlated w LBP:  
limited length of hip extensors 
(r=0.095, p=0.008), external 
rotators (r=0.099, p=0.006), Internal 
rotators (r=0.088, p=0.012) 
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Scholtes et al 
2009 18 

N=50 (32 male, 18 
female), mean age 
28.2 (SD 8.1) 
years; CLBP 
duration 6.5 (SD 
5.4) years; 
participating 
regularly(≥ 2/week) 
in rotation-related 
sport; modified 
ODI% 14.6 (SD 
7.6); current VAS 
2.9 (SD 1.7); 
number of acute 
flare ups in the 
past 12months: 7.1 
(SD 3.8) 
 

N=41 (22 male, 
19 females), 
mean age 27.9 
(SD 7.4) years; 
No LBP and not 
participating 
regularly in 
rotation-related 
sport 

AROM  
ER  
(average Rt+Lt)  
(prone) 

Motion 
capture 
system 
(eVaRT) 

no significant difference for ER 
between groups 

Stuelcken  
et al 2008 19 

1. N=14 females; 
LBP                                                          
2. N=14 females, 
LBP                                                       
mean age (for ALL 
females) 22.5 (SD 
4.5) years; cricket 
elite fast bowlers 
with LBP history 
attributed/ 
aggravated by 
performing cricket 
related skills (N=9 
at least one 

1. N=8 males, 
mean age 21.5 
(SD 3.0) years, 
No LBP at time of 
study                                                           
2. N=12 females 
cricket elite fast 
bowlers, no LBP, 
mean age as 
reported for ALL 
females in the 
study 

AROM  
Ext (hip flexor 
length; MTT) 

 Goniometer 
(spirit level 
for 
horizontal 
reference)   

INCREASED Ext LBP fast bowler  
Females vs no-LBP Males    
BAS Ext : +12º (4.60º; 19.39º), 
p=0.00, d 1.49   
Non-BAS Ext : +8.90º 
(0.79º;17.00º), P=0.03, d 1.04 
 
 (No differences between females 
with or without LBP) 
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episode in the past 
12 months; N=3 
LBP at the start of 
study) 
 

Tanaka et al 
2015 20 

N=18 (males, 
females NR),mean 
age 62.6 (SD 11.0) 
years; patients 
with 
radiographically 
confirmed hip OA 
with LBP at time of 
study;  
duration: NR 
 

N=17 (males, 
females NR), 
mean age 64.1 
(SD 8.4) years; 
patients with 
radiographically 
confirmed hip OA 
no LBP 

Flx, Abd(supine), 
Ext (prone/sly if 
did not reach 0 
degrees)  

Goniometer No significant difference for ALL 
ROM on unaffected side          
 

Vad et al  
2003 21  

Symptomatic LBP, 
N=40 males, age 
(NR), professional 
tennis players with 
LBP duration >2 
weeks, limiting 
Tennis 
performance, 
screened also for 
shoulder pain. 
 

N=60 males, age 
(NR); professional 
tennis players, 
Asymptomatic, 

PROM  
IR  
(supine 90º hip 
flx) 

Goniometer LESS IR (90º hip  flx ) LBP group :     
Lead hip : -5.90º (-6.39º; -5.40º), 
p=0.00, d 4.89  
Non-lead hip : -1.50º  
(-2.19º, -0.80º), p=0.00, d 0.88                                                                                  
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Vad et al  
2004 22 

 N=14 males, 
mean age 30.7 
(21-38) years; 
professional 
golfers 
Symptomatic; LBP 
history >2weeks 
for the past year, 
limiting golf 
performance (no 
LBP at time of 
study)  
                    

N=28 males, 
mean age 31.6 
(23-40) years; 
professional 
golfers, 
non-symptomatic;  
no LBP history            

IR  
(method-NR)                           

Goniometer LESS lead hip IR LBP  group :  
-5.10º (-5.93º; -4.26º), p=0.00,  
d 4.07                                                                              

Van Dillen  
et al 2000 23 

N=10 (4 male, 6 
female), mean age 
33.7 (SD 9.31) 
years; LBP 
(patients referred 
to physiotherapy); 
LBP duration 
>7weeks               

N=35 (10 male, 
25 female), mean 
age 31.3 (SD 
11.36) years; 
Back Healthy                 

AROM  
Ext in 4 TT 
positions 
(average Rt+Lt) :             
HET1:Abd 0º, 
K/F 80º                 
HET2:Abd 0º, full 
K/E                     
HET3:max Abd, 
K/F 80º           
HET4:max Abd, 
full K/E    

Goniometer Ext  in HET2 LBP gr oup:  
 -4.16º (-8.00º; -0.31º), p=0.03,  
d 0.79           
 
Ext in HET3 LBP group :  
 -4.84º (-7.94º; -1.73º), p=0.00,  
d 1.01                                                            
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Van Dillen  
et al 2008 24 

N=24 (17 male, 7 
female), mean age 
26.17 (SD 7.27) 
years, Students 
participating 
regularly in rotation 
related sports with 
chronic LBP (> half 
days in past 
12months, 
single/multiple 
episodes) OR 
recurrent LBP (< 
half the days in 
past 12months, 
multiple episodes); 
reported increase 
of LBP to be 
associated with 
participation in 
their sport.  
LBP duration 7.02 
(SD 5.73) years; 
number of 
episodes in past 
12 months: 9.29 
(SD 2.66); NRS 
pain in past 
1week: 2.77 (SD 
1.80); ODI %: 15.9 
(SD 8.3) 

N=24 (18 male, 6 
female), mean 
age 26.96 (SD 
7.74) years; 
Students 
participating 
regularly in 
rotation related 
sports; no LBP 
(no history of LBP 
that limited ADL 
performance >3 
days/ did not seek 
medical 
intervention); 
matched for age, 
gender, BMI, 
Baecke activity 
score 

PROM 
ER, IR, 
(prone) 

Inclinometer  No significant difference between 
groups for unilateral ER, IR  

 



M
ANUSCRIP

T

 

ACCEPTE
D

ACCEPTED MANUSCRIPT

 13

 
NOTE: Hip range of motion (ROM) measured bilaterally unless otherwise specified 
Abbreviations: Abd (Abduction); Add (Adduction); ADL (activities of daily living); AROM (active ROM); BAS (bowling arm side); C.I 
(confidence intervals); CLBP (chronic low back pain); ER (external rotation); Ext (extension); Flx (flexion); HET (hip extension test); 
IP (iliopsoas); IR (internal rotation); K/F (knee flexion); LBP (low back pain); Lt (left); MD (mean difference); MTT (modified TT); N 
(represents sample size); NPRS (numeric pain rating scale); NR (not reported); OA (osteoarthritis); ODI (Oswestry Disability Index); 
PROM (passive ROM); PT (physical therapy);  RMDQ (Roland Morris Disability Questionnaire); Rt (right); SLBP (subacute LBP); 
TT (Thomas test); VAS (visual analogue scale).  
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• Age <18 years 
• Ineligible article type (e.g. 
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association/ intervention 
effect) 
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intervention/intervention 
targeted at hip joint 

• Post-hoc: not available in 
English language  

Post hoc exclusion for RQ11 
(n=22):  
• Non-cross-sectional 

studies (n=14) 
• Only low back pain 

subjects (no healthy 
controls) (n=8) 

Full text articles 
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RQ11 n=46 
RQ12 n=45 
RQ2   n=46 
Total n=137 
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Highlights  

 

• There is very low-quality evidence to support an association between 

limitation of hip ROM and NSLBP. 

• Hip joint ROM assessment should be considered with caution in patients 

presenting with NSLBP. 

• Internal rotation ROM is the main direction that could be considered for 

assessment in NSLBP patients.  

• Hip extension assessment should differentiate between joint ROM and hip 

flexor muscle length testing.  
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