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AbsTrACT
Hip- related pain can significantly impact quality of 
life, function, work capacity, physical activity and 
family life. Standardised measurement methods of 
physical capacity of relevance to young and middle- 
aged active adults with hip- related pain are currently 
not established. The aim of this consensus paper was 
to provide recommendations for clinical practice and 
research on standardised measurement methods of 
physical capacity in young and middle- aged active adults 
with hip- related pain. Four areas of importance were 
identified: (1) clinical measures (range of motion, muscle 
strength, functional impairments), (2) laboratory- based 
measures (biomechanics and muscle function (muscle 
activity, size and adiposity)), (3) physical activity, and 
(4) return to sport/performance. The literature was 
reviewed, and a summary circulated to the working 
group to inform discussion at the consensus meeting. 
The working group developed clinical and research 
recommendations from the literature review, which 
were further discussed and modified within the working 
group at the consensus meeting. These recommendations 
were then presented to all 38 International Hip- related 
Pain Research Network (IHiPRN) participants for further 
discussion, refinement and consensus voting. Therefore, 
the recommendations voted on were based on a 
combination of current evidence and expert opinion. 
The consensus meeting voted on 13 recommendations, 
six of which were clinically orientated, and seven more 
research specific. We recommended that clinicians 
working with young and middle- aged active adults with 
hip- related pain assess strength using objective methods 
of measurement, and clinically assess performance of 
functional tasks, including walking and running. Physical 

activity should be quantified using both self- reported 
and objective measures, and patient expectations of 
recovery should be quantified prior to treatment. It was 
recommended that return to physical activity (including 
sport and occupation) be quantified, and sport- specific 
activities should be assessed prior to return to sport. 
The IHiPRN participants were uncertain regarding 
recommendations for range of motion assessment. 
Research recommendations were that the measurement 
properties of range of motion, strength and functional 
performance tests be investigated, reported and 
improved in both clinical and research settings. Reporting 
of movement- related parameters (biomechanics and 
muscle function) should be standardised and the 
relationship among movement- related parameters, 
symptoms, function, quality of life, and intra- articular and 
imaging findings should be investigated. Quantification 
of return to physical activity (including sport and 
occupational demands) is required in future research, 
and the return to sport continuum should be used. 
Future research is required to determine the best criteria 
for rehabilitation progression and return to physical 
activity following hip- related pain management.

InTroduCTIon
Hip- related pain is a major cause of disability, 
significantly impacting quality of life, function, 
work capacity and family life.1 It is frequently seen 
in young and middle- aged active adults, with the 
psychological and physical impact occurring at 
a time when major work and life responsibilities 
are experienced.1–4 The most common causes of 
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box 1 Four areas of importance for standardised 
measurement methods of physical capacity for hip- related 
pain

1. Clinical measures (range of motion, muscle strength, and 
functional performance).

2. Laboratory- based measures (biomechanics and muscle 
function (muscle activity, size and adiposity)).

3. Measures of physical activity.
4. Return to physical activity (including sport and occupational 

demands).

hip- related pain in young and middle- aged active adults are: 
femoroacetabular impingement (FAI) syndrome, dysplasia and 
intra- articular pathology (labral tears, chondral damage and 
ligamentum teres tears) without bony morphological variant 
(Reiman et al, 2019).5 High economic burden can result from 
hip- related pain,6 emphasising the need for early detection and 
effective management of this musculoskeletal condition.

Minimal reporting standards for clinical research on groin pain 
in athletes were recently published, aiming to allow comparison 
of outcome measures across studies, and facilitate data synthesis 
for systematic reviews and meta- analyses.7 The importance of 
using clinical measures that are quantifiable, reliable and valid in 
both clinical practice and research was emphasised in this paper. 
Standardised methods for measuring physical capacity relevant 
to young and middle- aged active adults with hip- related pain 
are currently not established. Subsequently, heterogeneity in 
measurement methods used, and reporting of these methods, 
has prevented meta- analyses in many recently published system-
atic reviews.8–13 This limits the ability to compare and collec-
tively evaluate research findings, and provide recommendations 
to clinical practice. Consensus on standardised measurement 
methods that identify impairments and functional limitations, 
inform progression of rehabilitation and evaluate the efficacy of 
evidence- based, physiotherapist- led, interventions (non- surgical, 
pre/postsurgical) in young and middle- aged active adults with 
hip- related pain is essential for progression of the field.

In 2016, the International Hip- related Pain Research Network 
(IHiPRN) was developed in response to a need to collaborate 
across research groups and disciplines, and to disseminate 
knowledge of hip pain to clinicians. The focus of the IHiPRN 
specifically relates to ‘Hip- related pain in young and middle- 
aged active adults’. The aim of this consensus paper was to 
provide recommendations for clinical practice and research 
on standardised measurement methods of physical capacity in 
young and middle- aged active adults with hip- related pain.

MeThods
background and process of the consensus meeting
The IHiPRN leadership group (JK, KMC, MB, ABM, CLL and 
KMK) met in January 2017 to identify potential expert group 
members. Experts were selected based on their track record of 
publications and being current active researchers in the field of 
hip- related pain in young and middle- aged adults. Researchers 
who were also clinicians in the field were viewed favourably. 
Potential expert group members were contacted via email asking 
them to express interest in taking part in the first IHiPRN 
consensus meeting in Zurich in November 2018. Potential 
expert group members were also asked to identify other experts 
for invitation that the leadership group may not have identified.

Following this expression of interest, four key areas were 
identified as priorities for consensus. These four key areas were:
I. Classification of hip pain (including use of (1) clinical tests; 

and (2) imaging).
II. Patient- reported outcome measures for hip pain (includ-

ing hip- related measures, and maybe others including pain/
coping/fear/utility measures).

III. Standardised measurement of physical capacity in hip- 
related pain (including clinical measures, biomechanics, 
electromyography, physical activity, functional perfor-
mance and return to sport (RTS)).

IV. Physiotherapist- led treatment of hip- related pain.
The leadership group then identified experts to lead each of 

the four working groups. These were MR and RA (group 1), 

FMI and JK (group 2), ABM and CLL (group 3) and JK and MB 
(group 4). Members of each working group were then deter-
mined following discussion between the leadership group and 
the working group leaders.

expert group selection
All consensus meeting participants were considered experts and 
at the time of meeting were actively researching in the field of 
hip- related pain in young and middle- aged active adults. Areas 
of expertise among the participants included physiotherapy, 
orthopaedic surgery, sport and exercise medicine, biomechanics, 
diagnostics, imaging and radiology, patient- reported outcome 
measures and exercise science. In addition, many of the partici-
pants were also expert clinicians who regularly treat young and 
middle- aged active adults with hip- related pain.

Preagreement meeting process
Prior to the meeting, the four working groups prepared evidence 
summaries for each of the four key areas for consensus. The 
working group formed for key area 3: standardised measure-
ment of physical capacity in hip- related pain, constituted 21 
IHiPRN participants with particular expertise in measuring 
physical capacity in young and middle- aged active adults with 
hip- related pain. Four main areas were identified in which 
standardised measurement methods of physical capacity were 
deemed important for clinical practice and research on hip- 
related pain (box 1).

Current evidence in these four areas was summarised following 
a review of the literature. The evidence summary document was 
distributed and revised by the working group members to iden-
tify the specific areas requiring consensus and inform the IHiPRN 
participants. Multiple revisions of this evidence summary were 
conducted by the working group, prior to a final draft being 
confirmed. Based on this literature summary, preliminary clinical 
and research recommendations were developed, revised within 
the working group and circulated to all IHiPRN participants via 
email at least 1 week prior to the consensus meeting in Zurich.

Agreement meeting process
At the beginning of the face- to- face meeting in Zurich, small 
breakout working groups discussed, revised and refined the 
preliminary clinical and research recommendations. The 
leaders of the working group (ABM and CLL) then presented 
the evidence summary and revised recommendations to all 38 
IHiPRN participants. Each consensus recommendation was then 
discussed, revised and refined by the 38 IHiPRN participants 
present at the consensus meeting.

At the conclusion of the discussion, each participant was asked 
to vote on the recommendation. Participants were instructed to 
synthesise the evidence summaries presented with their expert 
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Table 1 The final recommendations voted on at the consensus meeting, and results of the consensus voting
Clinical recommendations Median IQr Mode Consensus voting result

C1 Hip range of motion can be measured clinically using a goniometer or inclinometer; however, the optimal methods of 
measurement (eg, active vs passive; appropriate positions and stabilisation methods) are currently unknown.

6 5–8 6 Uncertain

C2 People with hip- related pain demonstrate lower strength in hip adduction, abduction, flexion, internal rotation 
and external rotation compared with individuals without pain; measuring strength using objective methods is 
recommended.

8 7–9 9 Appropriate

C3 People with hip- related pain demonstrate impaired performance during functional tasks; therefore, performance of 
functional tasks should be assessed clinically.

8 7–9 9 Appropriate

C4 Physical activity should be measured using objective methods in people with hip- related pain and can be combined 
with self- reported measures of physical activity to capture different dimensions.

7 5–8 9 Appropriate

C5 Clinicians should quantify patient expectations regarding their return to physical activity (including: sport level, 
sporting performance and occupation).

8 7–9 9 Appropriate

C6. Sport- specific activities should be assessed to guide return to sport. 8 7–9 8 Appropriate

Research recommendations Median IQR Mode Recommendation

R1 Further research should investigate, report and improve the measurement properties of tests of range of motion, 
muscle strength and functional performance.

9 8–9 9 Appropriate

R2 Future research is needed to investigate the relationship among movement- related parameters (biomechanics, 
muscle function), symptoms, function, quality of life, and imaging and intra- articular findings.

8 6–9 9 Appropriate

R3 Established minimum reporting standards for movement- related parameters (eg, biomechanics, muscle function) 
should be followed, or determined as appropriate.

8 7–9 9 Appropriate

R4 The patient’s goals and expectations, physical activity and occupational requirements should be measured using 
quantitative and qualitative methods.

9 8–9 9 Appropriate

R5 The return to sport (RTS) continuum recommended by the 2016 RTS consensus paper should be used in future 
research.

9 8–9 9 Appropriate

R6 Future research is required to quantify, and report return to physical activity (including sport and occupation) 
following management of hip- related pain.

9 8–9 9 Appropriate

R7 Research to determine the best criteria for rehabilitation progression and RTS following management of hip- related 
pain is recommended.

9 8–9 9 Appropriate

. C, clinical recommendation; R, research recommendation.

knowledge when casting their vote. Participants were blinded 
to each other’s scoring and a 10- point Likert scale was used 
to score each recommendation, where 0 was considered to be 
‘inappropriate’ and 9 ‘appropriate’ as previously described.14 15 
Scores were pooled and the median (IQR) for each recommen-
dation was determined. Recommendations with median scores 
that were 0–3 were considered inappropriate, scores 4–6 were 
considered uncertain and scores 7–9 were considered appro-
priate.14 15 The consensus recommendations presented in this 
paper are based on the evidence available at the time of the 
meeting, refined through the discussion of the IHiPRN partic-
ipants and combined with the pooled voting score for that 
recommendation.

resulTs
expert group demographics
The consensus meeting in Zurich, Switzerland, on 17 and 18 
November 2018 was attended by 37 participants. Six partici-
pants were not able to attend in person, and one attended the 
meeting via videoconferencing. As such, 38 participants were 
involved in the consensus voting process. The expert group of 
27 physiotherapists, 7 orthopaedic surgeons, 4 sport and exer-
cise medicine physicians, 4 exercise scientists, 1 radiologist and 
1 general medical doctor included 12 women and 32 men. The 
mean (SD) age of participants was 41 (11) years and the mean 
(SD) number of years’ experience was 20 (10) years. Twenty- one 
participants were from Europe, 13 from Australia/New Zealand, 
8 from North America and 2 from the Middle East. All partic-
ipants were fluent English speakers, and no translation services 
were required. Areas of expertise within the delegates included 
physiotherapy, orthopaedic surgery, sport and exercise medi-
cine, biomechanics, diagnostics, imaging and radiology, patient- 
reported outcome measures and exercise science.

results of the consensus meeting
The literature summary used in this consensus process can be 
accessed in the online supplementary appendix. Six clinical 
recommendations and seven research recommendations were 
voted on by the 38 IHiPRN participants. These final recommen-
dations and the results of the consensus voting are presented 
in table 1. The IHiPRN participants determined all recommen-
dations to be appropriate, except for one. The clinical recom-
mendation regarding measurement of range of motion was 
determined to be uncertain.

The median scores (IQR) for the 13 recommendations ranged 
from 63 points to 91 points. The spread of the voting scores for 
each recommendation is presented in figure 1 (clinical recom-
mendations) and figure 2 (research recommendations).

dIsCussIon
The aim of the first IHiPRN consensus meeting was to provide 
clinical and research recommendations for standardised 
measurement methods of physical capacity in young and middle- 
aged active adults with hip- related pain. The recommendation 
on clinical measurement of hip range of motion was consid-
ered uncertain, and all other recommendations were consid-
ered appropriate by the IHiPRN participants. The clinical 
and research recommendations which were based on current 
evidence, expert opinion and consensus voting of the IHiPRN 
participants are discussed below.

Clinical recommendations
Clinical measures
Range of motion
Clinical recommendation 1: Hip range of motion can be 
measured clinically using a goniometer or inclinometer; 
however, the optimal methods of measurement (eg, active vs 
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Figure 1 Spread of the consensus voting scores for each of the clinical recommendations. C, clinical recommendation.

Figure 2 Spread of the consensus voting scores for each of the research recommendations. R, research recommendation.

passive; appropriate positions and stabilisation methods) are 
currently unknown.

There is conflicting evidence whether range of motion differs 
between individuals with and without hip- related pain.8–12 16 17 
The heterogeneity in both the classification of patients with hip- 
related pain,2 18 and measurement methods described in the 
studies included in these systematic reviews, contributes to this 
conflicting evidence.8–12 16 The ambiguity of findings in the liter-
ature synthesis, and paucity of studies investigating the clini-
metric properties of range of motion measurement methods, was 
reflected in the wide range of scores (0–9) for this recommenda-
tion (box 1 and figure 1).

The IHiPRN participants discussed whether the recommended 
measurement methods may differ depending on the purpose of 
the measurement. For example, different methods of measuring 
range of motion may be appropriate when assisting in the clinical 
diagnosis of hip dysplasia, compared with baseline screening of 
an elite athlete, or to determine the efficacy of an intervention. 
The conflicting evidence and the result of the consensus vote 
suggest that it is currently unclear whether it is even relevant to 
measure range of motion in the clinical management of patients 
with hip- related pain (figure 1). Furthermore, the optimal 
methods of measuring range of motion for hip- related pain are 
not currently established. The IHiPRN participants suggested 
that methods with the highest clinimetric properties be chosen 

by clinicians, but also be tailored to the purpose of the assessment 
and needs of the individual. High- quality research is required 
that specifically investigates the importance of measuring range 
of motion in the clinical management of young and middle- aged 
active adults with hip- related pain.

Muscle strength
Clinical Rrecommendation 2: People with hip- related pain 
demonstrate lower strength in hip adduction, abduction, flexion, 
internal rotation and external rotation compared towith individ-
uals without pain; measuring strength using objective methods 
of measurement is recommended.

Systematic reviews included in the evidence summary consis-
tently report lower muscle strength for hip adduction, abduction, 
flexion, internal rotation and external rotation in individ-
uals with hip- related pain compared with individuals without 
pain.8 9 19 However, there is conflicting evidence whether exten-
sion strength deficits are found in this population (online supple-
mentary appendix).9 19

Strength measurements acquired using dynamometry (hand-
held, external load cell or isokinetic devices) have acceptable 
intrarater reliability,19 providing confidence for the clinical utility 
of strength testing within a single tester. However, evidence is 
lacking with regard to inter- rater reliability for methods of hip 
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strength measurement, and responsiveness of testing methods to 
measure change (online supplementary appendix).19 20 There-
fore, we recommend that clinicians use objective methods to 
measure muscle strength in the assessment and management of 
hip- related pain. However, the interpretation of these results 
should consider potential intratester and intertester differences, 
and instrument measurement error. Either isometric or eccentric 
testing using a handheld dynamometer is acceptable for clinical 
and research purposes, but external fixation is recommended for 
isometric testing using testers of different strength to minimise 
potential systematic error.21

Functional performance
Clinical recommendation 3: People with hip- related pain demon-
strate impaired performance during functional tasks; therefore, 
performance of functional tasks should be assessed clinically.

Varying methods have been used to assess functional tasks and 
balance in people with hip- related pain, and the results have 
been synthesised in several recent systematic reviews.8 9 22–24 
The consistent findings were that people with hip- related pain 
demonstrate reduced squat depth, and impaired performance 
on single- leg balance tasks and the star excursion balance test 
(SEBT) (box 1, online supplementary appendix). It is therefore 
recommended that these tasks be included in the clinical assess-
ment of this patient population. There is limited evidence that 
the intratester and intertester reliability is acceptable for the 
SEBT and single- leg standing test,20 23 while acceptable intert-
ester reproducibility in the clinic has not been established for the 
assessment of single- leg squat and step- down tests (box 1, online 
supplementary appendix).

There is insufficient evidence on the minimal detectable change 
or standard error of measurement. Therefore, when using these 
clinical measures, clinicians should acknowledge that the amount of 
change required to be clinically meaningful is currently unknown.

Measures of physical activity
Clinical recommendation 4: Physical activity should be quanti-
fied using objective methods of measurement in people with hip- 
related pain and can be combined with self- reported measures of 
physical activity in order to capture different dimensions.

Physical activity levels in people with hip- related pain should 
be measured to determine their baseline activity, fluctuations 
with symptoms, and change over time, or in response to inter-
vention. Substantial discrepancies exist between self- reported 
physical activity levels (using self- report questionnaires) and 
objective methods of measuring physical activity.25 Self- report 
data are hampered by reporting bias, and inadequate reliability 
and validity compared with objective methods, such as body- 
worn accelerometers.26 However, the placement, location 
and design of an accelerometer may limit the type of physical 
activity that can be captured.27 Self- reported measures also 
capture different dimensions of physical activity than objective 
measures,25 28 as well as the person’s response to physical activity 
(eg, muscle soreness, general fatigue, and so on).

Physical activity trackers and smartphone technology may be 
appropriate for use for people with hip- related pain.26 28–31 Recent 
advances in technology allow for the easy objective measure-
ment of physical activity in clinic, with commercial devices such 
as Fitbit demonstrating adequate accuracy, reliability and validity 
in measuring physical activity levels for both clinical and research 
purposes.27 32 Therefore, the IHiPRN participants recommended 
that clinicians quantify physical activity using objective measures 

in the management of hip- related pain in young and middle- aged 
active adults and also include self- reported measures as appropriate.

Return to physical activity (including sport and occupational 
demands)
Clinical recommendation 5: Clinicians should quantify 
patient expectations regarding their return to physical activity 
(including: sport level, sporting performance and occupation).

Most patients seeking intervention for hip- related pain wish 
to return at least to their preinjury physical activity level, which 
may include sport level and/or performance, and/or occupa-
tional demands. For young and middle- aged active adults, this is 
often one of the reasons they seek help in managing their condi-
tion.33–36 Management success (both non- surgical and surgical) 
may be defined by the patient’s ability to achieve their preinter-
vention sport or physical activity goals. Preintervention expecta-
tions have been found to influence postintervention satisfaction 
in patients with hip- related pain.36 37

Half of patients were shown to be overly optimistic in their 
expectations for ongoing symptoms, RTS and general physical 
activity levels following surgery for FAI syndrome,36 suggesting 
discord between expectations and actual outcome for many 
patients. The IHiPRN participants concluded that clinicians 
should discuss accurate and balanced information about inter-
vention benefits and harms with patients, providing opportunity 
to develop realistic expectations and make informed decisions.38 
To facilitate this process, the IHiPRN participants recommended 
that patient expectations and goals be quantified at baseline 
(prior to clinical intervention) and fulfilment of expectations 
regularly re- evaluated throughout the management process. 
Patient expectations and their fulfilment can be measured with 
questionnaires, such as those used previously in patients under-
going spinal surgery,39 and with hip- related pain.36

Clinical recommendation 6: Sport- specific activities should be 
assessed to guide RTS.

Ensuring that an athlete has regained optimal physical and 
psychological function prior to returning to sport is one of 
the most difficult tasks facing clinicians managing hip- related 
pain in athletes. Suggested RTS criteria have been previously 
reported,40–47 but currently none have been validated (online 
supplementary appendix).48 49

The 2016 RTS consensus paper recommends including assess-
ments of dynamic agility and of psychological readiness to 
RTS in standard RTS criteria.34 In line with this, the IHiPRN 
participants recommended that testing for RTS should be sport 
specific and match the demands of the sport. However, there is 
currently a lack of evidence to provide specific recommenda-
tions on criteria to use for RTS following management of hip- 
related pain. The validation of RTS criteria relevant for young 
and middle- aged active adults with hip- related pain is urgently 
required.

research recommendations
Clinical measures
Research recommendation 1: Further research should investi-
gate, report and improve the measurement properties of tests of 
range of motion, muscle strength and functional performance.

The IHiPRN participants recommended a systematic review 
on the clinimetric properties of measurement methods for hip 
range of motion and strength to clearly identify methods with 
acceptable reliability and low measurement error. These methods 
should be tested for validity in populations of young and 
middle- aged active adults with hip- related pain to recommend 
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standardised methods for measuring range of motion and muscle 
strength in clinical practice and research.

Discussion among IHiPRN participants raised multiple areas 
of uncertainty regarding measurement of hip range of motion. 
These areas included: the use of active versus passive move-
ments, examination of only pain- free range, optimal stabilisa-
tion methods, and whether mechanical devices, such as the hip 
internal rotation examination chair,50 are required to improve 
accuracy and reliability. The IHiPRN participants also discussed 
whether side- to- side comparisons in symptomatic individuals 
were acceptable for research purposes or comparisons be limited 
to asymptomatic individuals, as the clinical interpretation of 
differences between symptomatic and asymptomatic limbs is 
currently unclear. High- quality studies that follow the minimal 
reporting standards for clinical research are required to clarify 
these areas of uncertainty.7 Specifically, clear diagnostic inclu-
sion criteria for the participants of the study should be reported, 
and a detailed description provided of all measurement methods 
(including clinimetric properties) and instruments used in the 
study.

The literature review provided clearer guidance for stan-
dardised methods of measurement of hip muscle strength in 
people with hip- related pain.19 20 However, reporting of inter-
tester reliability and measurement error is currently lacking. 
Therefore, high- quality studies are needed to examine and 
report the clinimetric properties of measurement methods for 
hip muscle strength and investigate the validity of strength 
testing in symptomatic populations.

There was considerable discussion of methods measuring 
functional performance to be recommended for clinical and 
research purposes. Since people with hip- related pain demon-
strate reduced squat depth and have impaired performance on 
single- leg balance tasks and the SEBT, these tests are recom-
mended to be included in clinical research in this area. There 
is limited and conflicting evidence that hopping performance 
is impaired in this patient population, and further high- quality 
studies are required to resolve this uncertainty.22 Furthermore, 
the IHiPRN participants also discussed that the methods of 
assessment of functional performance should be adapted to the 
population of interest. For example, the examination of running 
technique may be important for a football player, but less so for 
a swimmer.

Biomechanics and muscle function
Research recommendation 2: Future research is needed to inves-
tigate the relationship among movement- related parameters 
(biomechanics, muscle function), symptoms, function, quality of 
life, and imaging and intra- articular findings.

Evidence suggests that hip biomechanics are altered in multiple 
planes in individuals with hip- related pain when compared with 
asymptomatic controls.24 51 Individuals with FAI syndrome walk 
with a lower peak hip extension angle, peak internal rotation 
angle, and external rotation joint torque, and squat to a lesser 
depth despite no difference in peak hip flexion angle compared 
with individuals without hip- related pain.24 Individuals with 
developmental hip dysplasia walk with a lower peak hip exten-
sion angle than individuals without pain.51 However, the rela-
tionship between these movement- related parameters and other 
measures of hip- related pain (symptoms, function, quality of life, 
imaging and intra- articular findings) is unknown.

The evidence is limited, and conflicting, regarding differ-
ences in muscle activity between young and middle- aged active 
adults with hip- related pain and individuals without pain (online 

supplementary appendix). The evidence is also limited, and 
inconsistent, regarding differences in muscle size and adiposity 
of individual muscles in people with hip- related pain compared 
with those without (online supplementary appendix). To under-
stand how movement- related parameters, including biome-
chanics and muscle function, may contribute to or result from 
symptoms, function, quality of life, imaging and intra- articular 
findings, future research should include measures of each of 
these parameters to identify the inter- relationships. The method 
of obtaining and grading imaging and intra- articular find-
ings should be reported in future research on hip- related pain 
(Reiman et al, 2019).5

Research recommendation 3: Established minimum reporting 
standards for movement- related parameters (eg, biome-
chanics, muscle function) should be followed, or determined as 
appropriate.

The optimal methods for biomechanical and muscle func-
tion measurements are currently not established for individuals 
with hip- related pain, but this aim was beyond the scope of the 
current consensus meeting. We instead focused on the reporting 
of these measurements in the literature and found that the lack 
of consistent reporting limited the ability to critically appraise 
and reproduce previous studies, which also impeded their inclu-
sion in meta- analyses (online supplementary appendix).

Currently, there are no reporting standards for biomechan-
ical measures, although there are recommendations for methods 
of data collection.52 Despite established reporting standards for 
electromyographic data,53–55 reporting across studies remains 
poor (online supplementary appendix). For measurement of 
muscle size and adiposity, there are no reporting standards and 
the methods of measurement are inconsistent (online supplemen-
tary appendix). Thus, it is important that reporting standards 
should be followed (when available) and should be developed 
(when not available).

Measures of physical activity and RTS
Research recommendation 4: The patient’s goals, expectations, 
physical activity and occupational requirements should be 
measured using quantitative and qualitative methods.

As discussed previously (clinical recommendation 5), quanti-
fying patient expectations, and their fulfilment, regarding RTS, 
physical activity and occupational requirements is important to 
accurately interpret the efficacy of management of hip- related 
pain. It is equally important that these measures, in addition to 
patient satisfaction, be included in studies of interventions for 
hip- related pain. The IHiPRN participants also recommended 
in clinical recommendation 4 that physical activity be quantified 
using objective methods of measurement in people with hip- 
related pain. This recommendation is equally relevant for hip- 
related pain research as it is for clinical practice.

Research recommendation 5: The RTS continuum recom-
mended by the 2016 RTS consensus paper should be used in 
future research.

Definitions used in studies examining RTS following manage-
ment of hip- related pain often consider RTS as a dichotomous 
variable (yes/no) and fail to distinguish between the differing 
levels of RTS or consider whether the athlete has successfully 
returned to their preinjury sporting performance.56 Two recent 
studies have applied this graded definition, providing a more 
nuanced picture of RTS expectations for patients following hip 
arthroscopy.33 35 The 2016 consensus statement on RTS intro-
duced the concept of RTS being considered a continuum through 
which an athlete progresses during the rehabilitation process.34 
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Three key elements of the RTS continuum were operationally 
defined as:
1. Return to participation: patient is able to participate in phys-

ical activity, even their preferred sport, but perhaps at a low-
er level, reduced workload or lower sporting performance.

2. RTS: the patient is able to return to their preferred sport but 
is not performing at their desired level.

3. Return to performance: the patient has returned to their 
preferred sport and is at or above their preinjury level with 
respect to performance and/or physical ability.

These principles of the RTS continuum are equally applicable 
for a patient with hip- related pain returning to any form of 
physical activity (including sport and occupational demands). By 
quantifying the patient’s outcomes with respect to RTS, phys-
ical activity and/or occupational demands according to these 
three defined elements, the clinician and researcher can better 
determine whether management was successful at meeting the 
patient’s expectations and goals. Accurate and detailed reporting 
of RTS using the continuum outlined in the 2016 RTS consensus 
paper34 is therefore recommended for all future hip- related 
pain research. Specifically, reporting should include information 
regarding the patient’s expectations and goals with respect to 
returning to physical activity (including sport and occupational 
demands), and their reasons for either returning to that physical 
activity or not.

Research recommendation 6: Future research is required to 
quantify, and report return to physical activity (including sport 
and occupation) following management of hip- related pain.

Six recent systematic reviews have examined RTS levels 
following surgical management of hip- related pain. The synthesis 
of these pooled findings determined that between 86% and 93% 
of athletes return to sport participation.49 56–60 However, the 
actual level of RTS of these athletes is mostly unreported, with 
only one- third of included studies clearly distinguishing RTS 
(any level) from RTS at preinjury level.56 Furthermore, there is 
limited to moderate evidence that one in four athletes did not 
return to their previous level of sport participation after surgery 
for FAI syndrome.56 Data from recent cross- sectional surveys 
of athletes afterhip arthroscopy suggest that the percentage of 
athletes returning to their preinjury level of sport with optimal 
performance could actually be as low as 17%.33 35 In general, 
poor outcome reporting on athletic performance after surgery 
makes it difficult to determine the actual sporting performance 
these athletes return to.56 Additionally, RTS following non- 
surgical management of hip- related pain has only been reported 
in one study of eight football players, all of whom returned to 
playing at the same competitive level.61

The IHiPRN participants recommended that the return to 
physical activity (including sport and occupational demands) 
following hip- related pain management be quantified to improve 
the quality of reporting, and better understand patient outcomes.

Research recommendation 7: Research is recommended to 
determine the best criteria for rehabilitation progression and 
RTS following management of hip- related pain.

Several studies have reported RTS criteria following hip 
arthroscopy (online supplementary appendix).40–42 44–46 48 
However, there have been no reports of RTS criteria following 
non- surgical management of hip- related pain. There is also 
evidence that clinicians vary considerably in how they weight 
the importance of various outcome measures that may influence 
the RTS decision.62

Readiness to RTS should take into account the individual 
patient and the physical and psychological demands of the 
sport.34 Psychological readiness has rarely been considered in 

published data on RTS following hip surgery. Clearly, a signif-
icant gap exists in the literature with respect to standardised 
RTS criteria following management of hip- related pain, and 
this was identified as a future research priority by the IHiPRN 
participants.

lIMITATIons
Several limitations require consideration regarding the clinical 
and research recommendations discussed in this manuscript. 
The group of participants who voted on these recommendations 
at the first IHiPRN meeting in Zurich included many different 
professions, somewhat represented sex diversity, although the 
numbers of men and women were not equal, and diversity in 
research and clinical experts. However, due to the invitation 
process and budgetary and logistical limitations, the group 
cannot be considered fully inclusive. Therefore, the contributions 
were limited to the participants who were part of the consensus 
process. Furthermore, due to logistical limitations patients were 
not included in the consensus process. Patients living with hip 
pain can provide an important perspective to enhance the agree-
ment process and their involvement will be considered for future 
consensus meetings.

The operational definitions and nomenclature used for hip- 
related pain have been substantially heterogeneous.2 18 Conse-
quently, widespread variability in diagnostic terminology and 
classification systems in the published literature made it difficult 
to synthesise the findings of research in this area. Therefore, the 
systematic reviews and studies used to inform consensus likely 
contain a wide range of diagnostic parameters and participants. 
Standardisation of classification systems in future hip- related pain 
research may result in different findings and recommendations.

This consensus paper is based only on English language 
studies; studies of importance written in other languages may 
have been excluded. Quality assessment of the included studies 
was not performed; rather interpretation of study quality was 
inferred from the included systematic reviews when available. 
Therefore, the quality of evidence presented to the IHiPRN 
participants and on which they based their voting is limited by 
the quality of the studies included.

ConClusIon
The first IHiPRN consensus meeting was held in Zurich, Swit-
zerland, in November 2018. At this meeting, 38 clinical research 
experts in hip- related pain discussed and voted on recommenda-
tions relating to standardised measurement of physical capacity in 
people with hip- related pain. Four key areas were considered: (1) 
clinical measures (range of motion, muscle strength, functional 
impairments), (2) laboratory- based measures (biomechanics and 
muscle function (muscle activity, size and adiposity)), (3) phys-
ical activity, and (4) RTS/performance. The IHiPRN participants 
developed and gained consensus on six clinical recommenda-
tions and seven research recommendations, all of which were 
an amalgamation of best available evidence and expert opinion. 
Clinicians and researchers can use these recommendations to 
guide their choice of measurement methods in the investigation 
and management of patients with hip- related pain. The research 
recommendations highlight current gaps in the literature and 
will assist in prioritising future research on hip- related pain.
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