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ABSTRACT

Patellofemoral pain affects a large proportion of the
population, from adolescents to older adults, and
carries a substantial personal and societal burden.
An international group of scientists and clinicians
meets biennially at the International Patellofemoral
Research Retreat to share research findings related
to patellofemoral pain conditions and develop
consensus statements using best practice methods.
This consensus statement, from the 5th International
Patellofemoral Research Retreat held in Australia

in July 2017, focuses on exercise therapy and
physical interventions (eg, orthoses, taping and
manual therapy) for patellofemoral pain. Literature
searches were conducted to identify new systematic
reviews and randomised controlled trials (RCTs)
published since the 2016 Consensus Statement.

The methodological quality of included systematic
reviews and RCTs was graded using AMSTAR and
PEDro, respectively. Evidence-based statements were
developed from included papers and presented to a
panel of 41 patellofemoral pain experts for consensus
discussion and voting. Recommendations from the
expert panel support the use of exercise therapy
(especially the combination of hip-focused and knee-
focused exercises), combined interventions and foot
orthoses to improve pain and/or function in people
with patellofemoral pain. The use of patellofemoral,
knee or lumbar mobilisations in isolation, or
electrophysical agents, is not recommended. There

is uncertainty regarding the use of patellar taping/
bracing, acupuncture/dry needling, manual soft tissue
techniques, blood flow restriction training and gait
retraining in patients with patellofemoral pain. In
2017, we launched the International Patellofemoral
Research Network (www.ipfrn.org) to consolidate
and grow our patellofemoral research community,
facilitate collaboration and disseminate patellofemoral
pain knowledge to clinicians and the general public.
The 6th International Patellofemoral Research Retreat
will be held in Milwaukee, Wisconsin, USA, in October
2019.

INTRODUCTION

Patellofemoral pain is a common, chronic muscu-
loskeletal condition, presenting as pain around
or behind the patella during patellofemoral joint
loading activities (eg, squatting, stair ambula-
tion and running).! Patellofemoral pain has an
annual prevalence of approximately 23% of adults
and 29% of adolescents in the general population
and affects almost 36% of professional cyclists.>
Patellofemoral pain tends to persist in about 50%
of people,®™ in some cases for up to 20 years.® Pain
and symptoms associated with patellofemoral pain
limit participation in daily and occupational tasks
and reduce levels of physical activity.’ 7 Impor-
tantly, patellofemoral pain may precede the onset of
patellofemoral osteoarthritis,® > which has no cure.

International Patellofemoral Research Retreat
Every 2vyears, scientists and clinicians who are
active researchers in the field of patellofemoral pain
meet at the International Patellofemoral Research
Retreat. The aims of the Retreat are to: (1) share the
latest patellofemoral pain research developments;
(ii) Discuss the literature to formulate consensus
statements to disseminate knowledge; and (3)
develop a future research agenda for patellofemoral
pain. The 6th International Patellofemoral Research
Retreat will be held in Milwaukee, Wisconsin, USA,
in October 2019.

In 2017, the International Patellofemoral
Research Network (iPFRN) was launched, bringing
together past and present Retreat participants into
a cohesive, collaborative network of patellofem-
oral pain researchers from around the world. We
also launched the iPFRN website (www.ipfrn.org),
a platform to share news on upcoming Retreats,
recruit new members to the research community,
facilitate collaboration and disseminate patellofem-
oral pain knowledge to clinicians and the general
public.

The S5th International Patellofemoral Research
Retreat (iPFRR17) was held on the Gold Coast,
Australia, from 18-20 July 2017. The 51 attendees
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from 10 countries represented the disciplines of physiotherapy,

athletic training, podiatry, biomechanics, imaging, biomedical

engineering and human movement science.

There were two keynote speakers:

» Professor Richard Souza (University of California, San Fran-
cisco) shared his expertise on advanced imaging methods for
patellofemoral pain and patellofemoral osteoarthritis.

» Associate Professor Thor Besier (The University of Auck-
land) spoke about how musculoskeletal modelling can be
used to improve assessment and treatment of people with
patellofemoral pain.

Fifty-five peer-reviewed abstracts were accepted for podium
presentation. These were grouped into seven categories across
nine sessions: (1) imaging; (2) epidemiology and pain; (3)
muscle and strength; (4) biomechanics and joint health; (5)
biomechanics and patellofemoral joint stress; (6) treatment; and
(7) psychology and pain.

Developing this consensus statement

On the final day of the Retreat, we held four structured consensus

discussions on key topics. We synthesised current knowledge

on patellofemoral pain from published literature, new studies
presented at iPFRR17 and expert opinion to develop consensus
statements on each topic. Agreement was reached by discussion
at the meeting at the Gold Coast and by email discussion of the
draft statement.

Two topics that were discussed in detail were:

1. An evidence-based framework for a pathomechanical model
of patellofemoral pain, which was developed after discus-
sions at the 2015 meeting. This paper has been published in
the British Journal of Sports Medicine."

2. Exercise therapy and physical interventions for patellofem-
oral pain. This discussion updated and extended the
2016 Patellofemoral Pain Consensus Statement from the
4th International Patellofemoral Pain Research Retreat,
Manchester (Part 2).!!

METHODS

Literature review

We repeated the search strategy we had used for the 2016 Consensus
Statement'! to search MEDLINE, Embase, CINAHL and Current
Contents for systematic reviews and randomised controlled trials
(RCTs) (CJB). Searches included literature from June 2015 to
July 2017, covering the period since the 2015 meeting. Titles and
abstracts were searched using the following patellofemoral pain
terms: (patella OR patellofemoral) AND (pain OR syndrome OR
dysfunction).’> To identify systematic reviews, this search was
narrowed by combining with the keyword ‘review’. To identify
RCTs, patellofemoral pain terms were combined with (controlled
trial OR clinical trial). Additional searches were performed in the
Physiotherapy Evidence Database (PEDro). That list was provided
to all authors of this consensus statement, and they were asked to
suggest papers they considered were missing. This did not lead to
any additional papers being included.

Papers were eligible for inclusion if they: (1) were the most
current systematic reviews (including meta-analyses) or RCTs
that had been published since the most recent systematic review;
(w) evaluated one or more physical interventions (non-sur-
gical and non-pharmacological), with either no treatment or
another physical intervention as the comparator; (3) evaluated
outcome using a measure of pain (eg, pain visual analogue
scale (VAS)), patient-reported improvement (eg, global rating
of change) or function; (4) randomly allocated participants to

intervention groups; and (5) were full-text papers published in
English. Two reviewers (CJB, DAOS) determined the eligibility
status for each paper identified by the search strategy.

Quality of evidence

The methodological quality of each included paper was rated by
three independent reviewers (NJC, CJB and MvM). Systematic
reviews were graded using the Assessment of Multiple System-
atic Reviews (AMSTAR) tool" (CJB and MvM) (total score/11).
PEDro was used to grade the methodological quality of RCTs
(NJC and MvM) (total score/10). Discrepancies between raters
were discussed at a consensus meeting, with an additional
reviewer (KMC) resolving any disagreement.

To maintain consistency with the 2016 Consensus Statement, !
systematic reviews and RCTs were allocated the following level
of evidence, based on AMSTAR and PEDro scores, respectively:
high quality =7; moderate quality 4-6; and low quality <3.

Data extraction and analysis

We extracted data from each included paper. Data from
low-quality systematic reviews was not considered in this
evidence update. If no systematic reviews were identified for an
intervention, we included all published RCTs related to that inter-
vention. Extracted data were used by members of the consensus
group (NJC, MvM, MJC, MSR and KMC) to generate summary
tables for the consensus meeting, including study methodology,
outcomes and effect sizes. Summary tables also included infor-
mation on methodological quality. Unless defined otherwise by
systematic reviews, we classified duration of treatment effect as
follows: (1) short term: <6 months; (2) medium term: 6-12
months; and (3) long term: >12 months."'

Consistent with the 2016 Consensus Statement,'' we classi-
fied included studies under the following headings: (1) exercise
therapy (general, hip focused and knee focused); (2) combined
interventions (two or more of the following: exercise therapy,
foot orthoses, patellar taping, manual therapy); (3) foot orthoses;
(4) patellar taping and bracing; and (5) other adjunctive interven-
tions (eg, manual therapy, soft tissue therapy, acupuncture, gait
retraining and electrophysical agents). If a study investigated the
effect of adding an adjunct modality to a combined interventions
programme, compared with combined interventions alone, this
was classified as other adjunctive interventions. For an interven-
tion to be considered as a new category, a systematic review on
the specific intervention must have been identified by the search
strategy.

Expert panel voting
Of the 51 iPFRR17 attendees, 41 comprised the patellofemoral
pain expert panel. All panel members were active researchers in
the field of patellofemoral pain and covered disciplines of phys-
iotherapy, athletic training, podiatry, biomechanics, biomed-
ical engineering and human movement science. A proportion of
panel members were also practitioners with experience managing
patients with patellofemoral pain. Summary tables developed by
the consensus group were provided to the expert panel during the
consensus meeting. New evidence was presented alongside each
statement from the 2015 Retreat. New statements were formu-
lated where new interventions were identified, based on the
evidence, for the outcomes of interest (pain, function and overall
improvement).

During the consensus meeting, the consensus group led
discussions for each intervention regarding details of included
papers, as well as clarification and finalisation of each statement.
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Table 1 Quality ratings of included systematic reviews, evaluated using AMSTAR

Score per AMSTAR item Total

Systematic review i ii iii iv v vi vii viii ix X Xi score Quality ~ Search date
Exercise

Alba-Martin et al"® 0 0 0 0 0 0 1 0 0 0 0 1 Low Not reported

Santos et al'® 0 CA 0 0 0 0 1 0 0 0 0 1 Low September 2014
Combined interventions

Espi-Lopez et al® 0 A 0 0 0 0 1 0 0 0 0 1 Low December 2014
Taping and bracing

Logan et a/** 0 0 0 0 0 0 0 0 0 0 0 0 Low April 2015

Smith et al* 1 1 1 1 1 1 1 1 1 0 0 9 High June 2015

Chang et al*® 0 0 0 0 0 0 1 0 1 1 0 3 Low January 2014

High quality: total score =7; low quality: total score <3.

Scoring: 0, no; 1, yes.

AMSTAR, Assessment of Multiple Systematic Reviews; CA, cannot assess; i, a priori design; ii, duplicate study selection and data extraction; iii comprehensive literature search; iv,
search for grey literature; ix, methods to combine study findings appropriate; v, list of studies included and excluded provided; vi, characteristics of included studies provided; vii,
scientific quality assessed; viii, scientific quality used to formulate conclusions; x, publication bias assessed; xi, conflict of interest.

Following the discussion, the expert panel was instructed to papers were identified by the consensus panel. There were no
integrate the evidence for each intervention (presented in the new systematic reviews on specific interventions outside of the
summary tables), with their expert opinion and knowledge, to categories from the 2016 Consensus Statement'’; thus, no new

vote on the appropriateness of new and revised statements. A
10-point scale was used to rate each statement, where 0 was ‘not
appropriate’ and 9 was ‘appropriate’.’’ * Pooled scores were
calculated to represent the median appropriateness score for
each intervention statement, with IQRs. We considered median

intervention categories were added.

Quality ratings for included studies are presented in table 1
(systematic reviews) and table 2 (RCTs). Figure 1 summarises the
updated consensus process. We identified two low-quality system-

scores of 0-3 to represent ‘inappropriate’, 4-6 as ‘uncertain’ and 4t reviews' '* and three moderate-quality RCTs'"™"” on exercise
7-9 as ‘appropriate’.’’ The consensus group made final recom- therapy; one low-quality systematic review”’ and one moder-
mendations based on statements that had consistency between ate-quality RCT?' on combined interventions; one high-quality**
voting and associated evidence. and two low-quality® ** systematic reviews and two RCTs (one

RESULTS high-quality,”® one low-quality*®) on patellar taping and bracing;

The search strategy yielded 655 papers (311 systematic reviews; and two high-quality,”” ** three moderate-quality'™ **** and two
344 RCTs). After title, abstract and full-text review, six system- low-quality*' ** RCTs on other adjunctive interventions. No new
atic reviews and an additional 13 RCTs that were not in the systematic reviews or RCTs were identified that related to foot
systematic reviews met the inclusion criteria. No additional orthoses.
Table 2 PEDro quality ratings for included RCTs
Score per PEDro item Total
Study i* ii iii iv v vi vii viii ix X Xi score Quality
Exercise
Bolgla et al"’ 1 1 0 1 0 0 0 0 1 0 1 4 Moderate
Sahin et a/" 0 1 0 1 0 0 0 1 0 1 1 5 Moderate
Combined interventions
Banan Khojaste et a/*' 0 1 0 1 0 0 0 0 0 1 1 4 Moderate
Taping and bracing
Kurt et a”® 0 1 0 1 1 0 1 1 0 1 1 7 High
Petersen et al”® 1 1 0 0 0 0 1 0 0 1 3 Low
Adjunctive interventions
Behrangrad and Kamali®® 1 1 1 0 0 0 0 1 1 1 1 6 Moderate
Esculier et al'® 1 1 1 0 0 0 0 1 1 1 1 6 Moderate
Giles et al*® 1 1 1 1 1 0 1 1 1 1 1 9 High
Espi-Lopez et al”’ 1 1 1 1 0 0 0 1 1 1 1 7 High
Orscelik and Yildiz®" 0 0 0 0 0 0 0 0 0 1 1 2 Low
Roper et a** 0 1 0 0 0 0 0 1 1 1 1 5 Moderate
Telles et a*? 1 1 0 0 0 0 0 0 0 1 1 3 Low

High quality: total score >7; moderate quality: total score 4-6; low quality: total score <3.

Scoring: 0, no or unable to determine; 1, yes.

*Item does not contribute to total score.

i, eligibility criteria; ii, random allocation; iii, concealed allocation; iv, baseline comparability; ix, intention-to-treat analysis; PEDro, Physiotherapy Evidence Database; RCTs,
randomised controlled trials; v, blind subjects; vi, blind therapists; vii, blind assessors; viii, adequate follow-up; x, between-group comparisons; xi, point estimates and variability.
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Exercise Combined Foot Patellar taping Other adjunctive
therapy interventions orthoses & bracing interventions
2
s 12 statements: 3 statements: 2 statements: 3 statements: 4 statements:
)
5 13 systematic reviews 2 systematic reviews 5 systematic reviews 4 systematic reviews 7 systematic reviews
g 1RCT 2 RCTs 2 RCTs 1RCT 1RCT
- } | } } }
<
O
SN
O
g % 2 systematic reviews 1 systematic review 0 systematic reviews 3 systematic reviews 0 systematic reviews
29 3 RCTs 1RCT 0 RCTs 2 RCTs 7 RCTs
§S
&
) | l | | |
g’ 4 revised statements 1 revised statement 0 revised statements 2 revised statements 3 revised statements
§ (no voting) (no voting) (no voting) (2 votes)
g
2 0 new statements 0 new statements 0 new statements 0 new statements 3 new statements (1
S excluded) (2 votes)
no change to no change to no change to no change to no change to
recommendations recommendations recommendations recommendations recommendations
Figure 1 Summary of 2017 update of the 2016 Consensus Statement. RCTs, randomised controlled trials.

Evidence update

Ten of the 24 statements voted on by the expert panel from the
2015 Retreat had additional evidence incorporated (table 3). For
eight of these statements, the recommendation did not change
despite integration of new evidence. These statements remained
unchanged and therefore were not voted on by the expert panel
at the 2017 Retreat.

All voting that took place was for statements regarding other
adjunctive interventions. Outcomes are presented in figure 2. We
identified new evidence for two statements that were presented
at the 2015 Retreat, relating to acupuncture/dry needling and
manual soft tissue techniques. These were voted on again in
2017, based on the new evidence (table 3).

We also identified new RCT evidence for interventions that
were not discussed at the 2015 Retreat. Three new statements
relating to other adjunctive interventions were presented to the
expert panel. Voting was conducted for recommendations on
blood flow restriction training and gait retraining (table 3). The
third statement referred to platelet-rich plasma; the expert panel
felt that these injections should be excluded from this Consensus
Statement as it is more aligned with medical/pharmacological
interventions than physical interventions.

Recommendations from the expert panel
Although the expert panel voted on four statements related to
other adjunctive interventions (including two new statements),
there was uncertainty associated with the level of evidence for
these interventions (acupuncture/dry needling, manual soft tissue
techniques, blood flow restriction training and gait retraining).
Thus, the integration of new evidence published since the 2015
Retreat did not alter the six key recommendations presented in
the 2016 Consensus Statement.''

Recommendations from the expert panel on exercise therapy
and physical interventions for patellofemoral pain are:

1. Exercise therapy is recommended to reduce pain in the short,
medium and long terms and improve function in the medium
and long terms.

2. Combining hip and knee exercises is recommended to reduce
pain and improve function in the short, medium and long
terms, and this combination should be used in preference to
knee exercises alone.

3. Combined interventions are recommended to reduce pain
in adults with patellofemoral pain in the short and medium
terms. Combined interventions as a management programme
incorporates exercise therapy as well as one of the following:
foot orthoses, patellar taping or manual therapy.

4. Foot orthoses are recommended to reduce pain in the short
term.

5. Patellofemoral, knee and lumbar mobilisations are not rec-
ommended in isolation.

6. Electrophysical agents are not recommended.

DISCUSSION

At the 5th International Patellofemoral Research Retreat, held in
July 2017, we reviewed the consensus-based recommendations
for exercise therapy and physical interventions for patellofem-
oral pain. Despite the integration of new evidence from system-
atic reviews and RCTs, and voting on two new and two revised
statements, the six key recommendations from the expert panel
are unchanged from the 4thth International Patellofemoral
Research Retreat Consensus Statement."!

These recommendations will provide medical and health prac-
titioners with evidence-based guidelines for managing patients
with patellofemoral pain. Considering the widely held view that
patellofemoral pain is a multifactorial condition, as highlighted
in our previous consensus statements,” > these recommenda-
tions are not intended to be prescriptive for all patients with
patellofemoral pain. Rather, in line with evidence-based practice
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Table 3 Summary of consensus-based recommendations from the 2015 and 2017 International Patellofemoral Research Retreats

Statement New papers Recommendation
Exercise therapy

Exercise therapy (vs control):

1. Reduces pain the short term 18 Appropriate

2. Improves function and symptoms in the short term 18 Uncertain

3. Reduces pain the medium term to long term Appropriate

4. Improves function and symptoms in the medium term to long term Appropriate
Combined hip and knee targeted exercise therapy

5. Reduces pain compared with knee targeted exercise therapy in the short term 1719 Appropriate

6. Improves function compared with knee targeted exercise therapy in the short term 19 Appropriate

7. Reduces pain compared with knee targeted exercise therapy in the medium term to long term Appropriate

8. Improves function compared with knee targeted exercise therapy in the medium term to long term Appropriate
Hip targeted exercise therapy:

9. Reduces pain compared with knee targeted exercise therapy in the short term Uncertain

10. Improves function compared with knee targeted exercise therapy in the short term Uncertain

11. Reduces pain compared with knee targeted exercise therapy in the medium term to long term Uncertain

12. Improves function compared with knee targeted exercise therapy in the medium term to long term Uncertain
Combined interventions

1. Reduces pain in the short term 21 Appropriate

2. Reduces pain in the medium term Appropriate

3. Reduces pain in the long term among adolescents with PFP Uncertain
Prefabricated foot orthoses

1. Reduces pain in the short term Appropriate

2. Improves function in the short term Uncertain
Patellar taping and bracing

1. Tailored or untailored patellar taping to reduce pain immediately during functional tasks 25 Uncertain

2. Combine untailored patellar taping with exercise to further reduce pain in the long term Uncertain

3. Patellar bracing to reduce pain in the short term and medium term 22 26 Uncertain
Other adjunctive interventions

1. Acupuncture or dry needling to trigger points reduces pain in the short/medium term* 27 Uncertain*

2. Patellofemoral and knee mobilisation improves pain or functional outcomes in the short term Inappropriate

3. Lumbar mobilisation/manipulation improves pain or functional outcomes in the short term 29 Inappropriate

4. Electrophysical agents (eg, ultrasound, phonophoresis and laser therapy) improves pain or functional outcomes in Inappropriate

the short term

5. Manual soft tissue techniques (eg, ischaemic compression to peripatellar and retropatellar trigger points; 2932 Uncertain*

myofascial techniques) are beneficial in the short term*

6. Blood flow restriction training is superior to knee-focused exercise therapy to reduce pain with activities of daily 28 Uncertain*®

living in the short term*

7. Gait retraining reduces pain and improve function in the short term* 18 30 Uncertain*

Statements in italics were voted on as new/revised statements in 2017.
Long term: >12 months; medium term: 6~12 months; short term: <6 months.
*Wording has been amended for consistency with 2015 statements.

and shared decision-making models, they should be integrated
with assessment findings, patient preferences and goals and clin-
ical expertise.

Evidence update since 2016 Consensus Statement

In the 2years since the 2015 Retreat, we identified and
included 6 systematic reviews and 12 RCTs that had been
published, highlighting the continued output of levels 1 and
2 evidence for exercise therapy and physical interventions for
patellofemoral pain. Findings of these papers were integrated
into existing consensus statements. This new evidence was
sufficient to update recommendations for acupuncture and
dry needling, and manual soft tissue techniques, which were
subsequently voted on by the expert panel. We also formulated
new consensus statements on blood flow restriction training
and gait retraining, on which the expert panel also voted. All
statements that were voted on were in the category of ‘other

adjunctive interventions’. The expert panel considered that the
recommendation for each of these interventions was uncertain,
based on the best available evidence and their clinical expertise.
We recommend that practitioners use high-value interventions
in the first instance, based on the panel’s six key recommenda-
tions, and use these adjunctive interventions where indicated
for individual patients until high-quality evidence supports or
refutes their use.

Acupuncture was identified as an area of uncertainty in the
2016 Consensus Statement,'! based on findings of one moder-
ate-quality systematic review.*® A new high-quality RCT evalu-
ating dry needling to trigger points?” was identified in the 2017
update. While the expert panel acknowledged that acupunc-
ture and trigger point dry needling have key differences in their
clinical indication and application, it was decided to group
them in a single recommendation on the basis that evidence
for both was limited and uncertain. If additional RCTs are
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Recommendation

1. It is uncertain whether acupuncture or dry needling to trigger points reduce pain in

the short or medium term

Evidence: One moderate quality systematic review® reported acupuncture to reduce pain | _ Appropriate
more than a control at 5 months. One high quality RCT?’ reported no difference in pain
at 2 weeks and 3 months when dry needling to trigger points was added to knee & hip

targeted exercises and manual therapy.

5. It is uncertain whether manual soft tissue techniques (e.g. ischemic compression to
peri- and retro-patellar trigger points; myofascial techniques) are beneficial in the

short-term

Evidence: One high quality RCT3’ reported no improvement in pain with ischaemic
compression to trigger points at the knee versus hip. One moderate quality RCT?°
reported greater pain reduction and functional improvement at 3 months with
ischaemic compression compared to lumbopelvic manipulation. One low quality RCT32
reported no difference in pain reduction or functional improvement at 5 weeks when
myofascial techniques (massage + stretching) were added to hip-focused exercise

therapy.

6. It is uncertain whether blood flow restriction training is superior to knee focused
exercise therapy to reduce pain with activities of daily living in the short term.

Evidence: One high quality RCT?8 reported reduced pain during activities of daily living at 8
weeks with blood flow restriction + (low load) knee focused exercise therapy,

compared with (standard) knee focused exercise therapy.

7. It is uncertain whether gait retraining is effective to reduce pain and improve

function, in the short term

Evidence: One moderate quality RCT?8 reported no difference in pain reduction, function
or symptom improvement at 8 weeks and 20 weeks with gait retraining (step-rate f

Appropriate

Appropriate

Appropriate

i =

strike pattern) + education compared to education alone. One moderate quality RCT3°
reported significant pain at 1 month following gait retraining (forefoot strike pattern)

compared to no intervention.

0 3 6

o

Figure 2 Consensus voting for new evidence for new and updated recommendations for other adjunctive interventions. Left whisker: quartile 1;
orange box: quartile 2; black line: median; blue box: quartile 3. RCT, randomised controlled trial.

published in the future, it is anticipated that acupuncture and
dry needling will be considered separately.

There is also uncertainty around the use of manual soft tissue
techniques for patellofemoral pain. New studies revealed no
significant effect on pain when myofascial techniques were added
to hip-focused exercises (vs exercises alone),** as well as small
clinically non-meaningful effects on pain and function with isch-
aemic compression compared with lumbopelvic manipulation.?’
This was considered alongside evidence from the 2015 Retreat,
which identified no improvements in pain following ischaemic
release to peripatellar and retropatellar regions, compared with
ischaemic release at the hip.>” The uncertainty surrounding
manual soft tissue techniques reflects expert opinion reported in
the mixed methods paper by Barton et al,'? where massage was
considered to add limited value by one individual, while another
stated it played a ‘big role’ in patellofemoral pain management.

Blood flow restriction training was added to the consensus
discussion after identification of one high-quality RCT.*® The
patient performs lower load strengthening exercise with a tour-
niquet placed around the proximal thigh (eg, pneumatic cuff and
elastic wrap).”® In musculoskeletal pain conditions such as ante-
rior cruciate ligament reconstruction and knee osteoarthritis,
this can be more tolerable than heavy load training and result
in greater strength gains when compared with low-load training
used in isolation.*® The RCT evaluated the effects of blood flow
restriction in conjunction with low-load knee-focused exercise
therapy, compared with standard high-load quadriceps strength-
ening programme.”® Although there was a significant reduction

in pain during activities of daily living after 8 weeks, between-
group differences were less than the minimal clinically important
difference for pain using a VAS (20 mm).*” There were no effects
on worst knee pain or function at 8 weeks and no effects on any
outcome measure at 6 months. On this basis, the expert panel
considered there to be uncertainty regarding blood flow restric-
tion training for patellofemoral pain. Considering that this is a
new approach to exercise therapy in patellofemoral pain, further
high-quality RCTs are needed before evidence-based recommen-
dations for its use or not in patellofemoral pain can be made.
Gait retraining was also incorporated into consensus discus-
sions at the 2017 Retreat, on the basis of two new moder-
ate-quality RCTs that met the eligibility criteria.'® ** Given the
current popularity of gait retraining for patellofemoral pain,
this generated a large amount of discussion, including whether
it should be considered a separate intervention category. Because
there was no systematic review evaluating RCT evidence for
gait retraining in patellofemoral pain, it was considered to be
an adjunctive intervention. One systematic review was excluded
from consideration on the basis that it did not identify any
published RCTs at the time of their search (April 2015).% The
expert panel voted that there was uncertainty regarding the
short-term effects of gait retraining on pain and function, based
on evidence available at the time of the consensus meeting.
Esculier et al'® reported no effects on pain and function over
5 months when gait retraining (personalised programme focused
on increasing step rate, landing softer and adopting a non-rear-
foot strike pattern) combined with load management education
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was compared with exercise and load management education, or
load management education alone, in runners with patellofem-
oral pain (n=69). In comparison, a small RCT of 16 runners who
were self-reported rearfoot strikers found that 2 weeks of gait
retraining (focused on transitioning from rearfoot to forefoot
strike pattern) significantly reduced patellofemoral pain immedi-
ately after retraining and at 1-month follow-up, compared with
no intervention.’® Differences between the two studies extend
beyond the selection of runners (eg, rearfoot strikers®® vs any
footstrike pattern'®), choice of running retraining techniques,
choice of comparator and sample size, to approaches used to
attain gait retraining effects (eg, motor retraining principles).*! *?
It is recommended that robust RCTs of gait retraining of runners
(and walkers) with patellofemoral pain be conducted. These
should focus on the specific gait variables that are associated
with PFB* * include larger samples and evaluate participants
over a longer follow-up period in order to establish the role of
gait retraining in patellofemoral pain.

Exercise therapy remains the intervention of choice for
patellofemoral pain

Exercise therapy is the intervention of choice for patellofem-
oral pain, with the largest body of evidence supporting its use to
improve pain and function in the short, medium and long terms.
Our literature search identified two new systematic reviews' !¢
and three new RCTs'"™" on exercise therapy that were integrated
into recommendations from the 2016 Consensus Statement.''
These new findings strengthened the evidence that underpins our
previous recommendations on exercise therapy for patellofem-
oral pain. Thus, it is reccommended that exercise targeting the hip
and knee is a key component of management for all patients with
patellofemoral pain, particularly when used in combination. Our
findings suggest that further studies evaluating the effectiveness
of similar exercise therapy programmes may not be warranted.
Research efforts may be better directed towards determining the
optimal exercise dose for patellofemoral pain, especially in light
of poor reporting of exercise prescription parameters.** This
will further facilitate the implementation of RCT findings into
clinical practice and optimise the potential benefits of exercise
therapy for patients with patellofemoral pain.

Combined interventions and foot orthoses are recommended
to reduce pain in the short to medium terms

Based on level 1 evidence and expert opinion, the expert panel
recommends the use of combined interventions to reduce pain
in the short and medium terms and prefabricated foot orthoses
to reduce pain in the short term. We defined combined inter-
ventions as a management programme incorporating exercise in
conjunction with at least one of the following: foot orthoses,
patellar taping or manual therapy. The majority of combined
intervention programmes studied in RCTs involve exercise
as one of the therapeutic components. A combined interven-
tion approach best represents typical clinical management of
patellofemoral pain, allowing practitioners to select treatment
components that address specific impairments identified in
individual patients. It should be noted that there is no evidence
supporting combined interventions beyond 12 months for adults
with patellofemoral pain. The expert panel voted ‘uncertain’
regarding the long-term effects of combined interventions on
pain in adolescents with patellofemoral pain. Taken together,
these conclusions highlight the need to evaluate the effects of
combined interventions in both adults and adolescents beyond
12 months, especially considering that more than half of those

with patellofemoral pain will continue to experience symptoms
after 2-8 years.*?

Prefabricated foot orthoses remain a recommendation for
short-term relief of patellofemoral pain. There is no evidence
supporting the use of custom-fabricated foot orthoses for
patellofemoral pain, which are made from a three-dimensional
representation of the patient’s foot.¥ A consideration when
using foot orthoses in the management of patellofemoral pain
is the variability in treatment response, demonstrated by wide
CIs.**” This may be optimised through selecting patients based
on specific characteristics, such as foot posture and mobility
characteristics or immediate improvements in functional perfor-
mance with foot orthoses.**=° Further insight into the predictive
ability of foot measures on foot orthoses outcomes will be gained
from findings of an upcoming RCT.*!

Joint mobilisation and electrophysical agents are not
recommended for patellofemoral pain

The literature search did not identify any new evidence to
change recommendations for interventions that are not effec-
tive for patellofemoral pain. The expert panel recommends
against the use of patellofemoral, knee and lumbar mobilisa-
tion, as well as electrophysical agents, as primary interventions
when managing patients with patellofemoral pain. It should be
noted that patellofemoral mobilisation can be used as a compo-
nent of a combined intervention approach where appropriate,
with evidence and expert opinion in support.'* Considering the
shift towards active, movement-based physical interventions for
patellofemoral pain and musculoskeletal pain more broadly, it is
advised that these passive interventions should not be the focus
of future RCTs.

Key areas of uncertainty

There remain key areas of uncertainty regarding exercise therapy
and physical interventions for patellofemoral pain. We found
no new evidence to address uncertainty surrounding selection
of hip-focused over knee-focused exercise therapy, combined
interventions in adolescents with patellofemoral pain, patellar
taping and bracing and the use of other adjunctive interventions
such as acupuncture and manual soft tissue therapy.'' The 2017
consensus meeting also highlighted additional areas of uncer-
tainty, being the use of blood flow restriction training and gait
retraining. It is important to reiterate that these interventions
may still have a place in managing patellofemoral pain, but that
further research is required.

Limitations

Despite only using levels 1 and 2 evidence in the consensus
process, there were some limitations that should be considered
when interpreting recommendations. First, the expert panel
consisted of attendees at the 2017 International Patellofem-
oral Research Retreat held in Australia. Retreat attendees were
required to be active researchers in patellofemoral pain, ensuring
that the expert panel were familiar with published literature in the
field and were broadly representative of all current researchers. It
is likely that not all active researchers were in attendance, which
should be taken into consideration when reading the recom-
mendations. Second, the consensus panel was limited to using
published literature when updating and composing statements,
to ensure adequate availability of study protocols and outcomes
and maintain the rigour of the consensus process. Considering
that the purpose of the Retreat is to share new knowledge
regarding patellofemoral pain and its management, it is plausible
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that findings of studies presented at the Retreat may have influ-
enced or biased statements presented to the expert panel. We
look forward to integrating these findings into future updates
on exercise therapy and physical interventions for patellofem-
oral pain. Finally, it should be highlighted that studies involving
medical and surgical interventions were not included in this
consensus statement. While it is the opinion of the consensus
group that exercise therapy and physical interventions should
always be first-line management for patellofemoral pain, there is
a need to make evidence-based recommendations for the use of
interventions such as pharmacological agents and injectables to
educate practitioners and the public on their use in patellofem-
oral pain. Ongoing systematic reviews in the field will help to
facilitate this.’*

Future directions

Based on outcomes of the consensus meeting, our consensus
group highlights key areas of focus for future studies on exer-
cise therapy and physical interventions for patellofemoral pain.
While we are encouraged by the continued output of levels 1 and
2 evidence for patellofemoral pain, studies addressing the condi-
tion across various stages of the lifespan are required (eg, adoles-
cents and adults over 40 years of age). Further high-quality RCTs
are required for a number of interventions. These should focus
primarily on active interventions that have the capacity to induce
long-term improvements in pain and function.

Although exercise therapy is the intervention of choice for
patellofemoral pain, further work is needed to enhance adher-
ence to exercise programmes and understand key components of
effective exercise prescription (eg, load, contraction type, time
under tension and rest). This is especially important given find-
ings of a dose-response relationship between exercise frequency
and recovery in adolescents with patellofemoral pain.** Studies
that explore barriers and facilitators to exercise in patients with
patellofemoral pain, as well as exercise programmes developed
in consultation with patients, are encouraged. We also encourage
researchers to investigate the role of education in managing
patellofemoral pain, as well as interventions aimed at addressing
psychosocial impairments that have been identified in people
with patellofemoral pain.*®*°

There is a clear need for minimum reporting standards in
patellofemoral pain publications to allow replication of interven-
tions in clinical practice.* These are currently being developed
by members of the iPFRN and will feature in a future publi-
cation. We are also developing consensus around factors that
influence treatment response. The next update to the consensus
statement on exercise therapy and physical interventions will
be in 4years, at the 7th International Patellofemoral Research
Retreat in 2021.

CONCLUSION

Recommendations from the consensus meeting on exercise
therapy and physical interventions held at the Sth International
Patellofemoral Research Retreat (Gold Coast, Australia, 2017),
support the use of exercise therapy (especially the combination
of hip-focused and knee-focused exercises), combined inter-
ventions and foot orthoses to improve pain and/or function in
people with patellofemoral pain. The use of patellofemoral,
knee or lumbar mobilisations in isolation, or electrophysical
agents, is not recommended. There is uncertainty regarding
the use of patellar taping/bracing, acupuncture/dry needling,
manual soft tissue techniques, blood flow restriction training
and gait retraining in patients with patellofemoral pain. The 6th

International Patellofemoral Research Retreat will be held in
Milwaukee, Wisconsin, USA, in October 2019.

Author affiliations

'School of Health and Rehabilitation Sciences, The University of Queensland,
Brisbane, Queensland, Australia

?La Trobe Sport and Exercise Medicine Research Centre, College of Science, Health
and Engineering, La Trobe University, Melbourne, Victoria, Australia

*Department of Surgery, University of Melbourne, St Vincent's Hospital, Melbourne,
Victoria, Australia

“Department of General Practice, Erasmus MC University Medical Center, Rotterdam,
The Netherlands

*Department of Health Professions, Manchester Metropolitan University, Manchester,
UK

SResearch Unit for General Practice in Aalborg, Department of Clinical Medicine,
Aalborg University, Aalborg, Denmark

"Department of Physical Medicine and Rehabilitation, Spaulding National Running
Centre, Harvard Medical School, Boston, Massachusetts, USA

®Division of Biokinesiology and Physical Therapy, University of Southern California,
Los Angeles, California, USA

“Department of Physical Therapy, University of Delaware, Newark, Delaware, USA
"0Centre for Hip Health and Mobility, University of British Columbia, Vancouver,
British Columbia, Canada

"School of Physical Therapy and Bone and Joint Institute, The University of Western
Ontario, London, Ontario, Canada

"2Department of Physiotherapy, Faculty of Science and Technology, Sao Paulo State
University (UNESP), Presidente Prudente, Sao Paulo, Brazil

Acknowledgements The authors wish to thank all members of the expert panel
who participated in the consensus meeting at the 2017 International Patellofemoral
Research Retreat.

Funding The British Journal of Sports Medicine provided an unrestricted grant to
support the 5th International Patellofemoral Research Retreat.

Competing interests None declared.
Patient consent Not required.
Provenance and peer review Not commissioned; externally peer reviewed.

© Article author(s) (or their employer(s) unless otherwise stated in the text of the
article) 2018. All rights reserved. No commercial use is permitted unless otherwise
expressly granted.

REFERENCES

1 Crossley KM, Stefanik 1, Selfe J, et al. 2016 Patellofemoral pain consensus
statement from the 4th International Patellofemoral Pain Research Retreat,
Manchester. Part 1: Terminology, definitions, clinical examination, natural history,
patellofemoral osteoarthritis and patient-reported outcome measures. Br J Sports Med
2016;50:839-43.

2 Smith BE, Selfe J, Thacker D, et a/. Incidence and prevalence of patellofemoral pain: A
systematic review and meta-analysis. PLoS One 2018;13:e0190892.

3 Collins NJ, Bierma-Zeinstra SM, Crossley KM, et al. Prognostic factors for
patellofemoral pain: a multicentre observational analysis. Br J Sports Med
2013;47:227-33.

4 Lankhorst NE, van Middelkoop M, Crossley KM, et al. Factors that predict a poor
outcome 5-8 years after the diagnosis of patellofemoral pain: a multicentre
observational analysis. Br J Sports Med 2016;50:881-6.

5 Rathleff MS, Rathleff CR, Olesen JL, et a/. Is Knee Pain During Adolescence a Self-
limiting Condition? Prognosis of Patellofemoral Pain and Other Types of Knee Pain.
Am J Sports Med 2016;44:1165-71.

6 Nimon G, Murray D, Sandow M, et al. Natural history of anterior knee pain: a 14- to
20-year follow-up of nonoperative management. J Pediiatr Orthop 1998;18:118-22.

7 Hall R, Barber Foss K, Hewett TE, et al. Sport specialization’s association with an
increased risk of developing anterior knee pain in adolescent female athletes. J Sport
Rehabil 2015;24:31-5.

8 Thomas MJ, Wood L, Selfe J, et al. Anterior knee pain in younger adults as a precursor
to subsequent patellofemoral osteoarthritis: a systematic review. BMC Musculoskelet
Disord 2010;11:201.

9 Crossley KM. Is patellofemoral osteoarthritis a common sequela of patellofemoral
pain? Br J Sports Med 2014;48:409-10.

10 Powers CM, Witvrouw E, Davis IS, et al. Evidence-based framework for a
pathomechanical model of patellofemoral pain: 2017 patellofemoral pain consensus
statement from the 4th International Patellofemoral Pain Research Retreat,
Manchester, UK: part 3. Br J Sports Med 2017;51:1713-23.

11 Crossley KM, van Middelkoop M, Callaghan MJ, et al. 2016 Patellofemoral pain
consensus statement from the 4th International Patellofemoral Pain Research
Retreat, Manchester. Part 2: recommended physical interventions (exercise,

Collins NJ, et al. Br J Sports Med 2018;52:1170-1178. doi:10.1136/bjsports-2018-099397

177

"1ybBuAdoo Aq paroslold 1sanb Aq 810z 1snbBny T€ uo jwod wg wslgy/:dny woly papeojumod ‘8T0Z dunf 0Z Uo /6£660-8T02-SHodslg/oeTT 0T st paysiignd 1s.1 :paN suods  ig


http://dx.doi.org/10.1136/bjsports-2016-096384
http://dx.doi.org/10.1371/journal.pone.0190892
http://dx.doi.org/10.1136/bjsports-2012-091696
http://dx.doi.org/10.1136/bjsports-2015-094664
http://dx.doi.org/10.1177/0363546515622456
http://dx.doi.org/10.1097/01241398-199801000-00021
http://dx.doi.org/10.1123/jsr.2013-0101
http://dx.doi.org/10.1123/jsr.2013-0101
http://dx.doi.org/10.1186/1471-2474-11-201
http://dx.doi.org/10.1186/1471-2474-11-201
http://dx.doi.org/10.1136/bjsports-2014-093445
http://dx.doi.org/10.1136/bjsports-2017-098717
http://bjsm.bmj.com/

Consensus statement

taping, bracing, foot orthoses and combined interventions). Br J Sports Med 34 Powers CM, Bolgla LA, Callaghan MJ, et al. Patellofemoral pain: proximal, distal,
2016;50:844-52. and local factors, 2nd International Research Retreat. J Orthop Sports Phys Ther

12 Barton CJ, Lack S, Hemmings S, et al. The 'Best Practice Guide to Conservative 2012;42:A1-54.

Management of Patellofemoral Pain': incorporating level 1 evidence with expert 35 Witvrouw E, Callaghan M), Stefanik J, et al. Patellofemoral pain: consensus statement
clinical reasoning. Br J Sports Med 2015;49:923-34. from the 3rd International Patellofemoral Pain Research Retreat held in Vancouver,

13 Shea BJ, Grimshaw JM, Wells GA, et al. Development of AMSTAR: a measurement tool September 2013. Br J Sports Med 2014;48:411-4.
to assess the methodological quality of systematic reviews. BMC Med Res Methodol 36 Collins NJ, Bisset LM, Crossley KM, et a/. Efficacy of nonsurgical interventions for
2007;7:10. anterior knee pain: systematic review and meta-analysis of randomized trials. Sports

14 McAlindon TE, Bannuru RR, Sullivan MC, et al. OARSI guidelines for the non-surgical Med 2012;42:31-49.
management of knee osteoarthritis. Osteoarthritis Cartilage 2014;22:363-88. 37 Hains G, Hains F. Patellofemoral pain syndrome managed by ischemic compression to

15 Alba-Martin P, Gallego-Izquierdo T, Plaza-Manzano G, et al. Effectiveness of the trigger points located in the peri-patellar and retro-patellar areas: A randomized
therapeutic physical exercise in the treatment of patellofemoral pain syndrome: a clinical trial. Clinical Chiropractic 2010;13:201-9.
systematic review. J Phys Ther Sci 2015;27:2387-90. 38 Hughes L, Paton B, Rosenblatt B, et al. Blood flow restriction training in clinical

16 Santos TR, Oliveira BA, Ocarino JM, et al. Effectiveness of hip muscle strengthening musculoskeletal rehabilitation: a systematic review and meta-analysis. Br J Sports Med
in patellofemoral pain syndrome patients: a systematic review. Braz J Phys Ther 2017;51:1003-11.
2015;19:167-76. 39 Crossley KM, Bennell KL, Cowan SM, et al. Analysis of outcome measures for persons

17 Bolgla LA, Earl-Boehm J, Emery C, et al. Pain, function, and strength outcomes for with patellofemoral pain: which are reliable and valid? Arch Phys Med Rehabil
males and females with patellofemoral pain who participate in either a hip/core- or 2004;85:815-22.
knee-based rehabilitation program. Int J Sports Phys Ther 2016;11:926-35. 40 Neal BS, Barton CJ, Gallie R, et al. Runners with patellofemoral pain have altered

18 Esculier JF, Bouyer LJ, Dubois B, et al. Is combining gait retraining or an exercise biomechanics which targeted interventions can modify: A systematic review and
programme with education better than education alone in treating runners with meta-analysis. Gait Posture 2016;45:69-82.
patellofemoral pain?A randomised clinical trial. Br J Sports Med 2018;52. 41 Davis |. Optimising the efficacy of gait retraining. Br J Sports Med 2018;52.

19 Sahin M, Ayhan FF, Borman P, et a/. The effect of hip and knee exercises on pain, 42 Esculier JF, Dubois B, Roy JS. Response to: 'Optimising the efficacy of gait retraining'.
function, and strength in patientswith patellofemoral pain syndrome: a randomized Br J Sports Med 2018. doi: 10.1136/bjsports-2017-098609. [Epub ahead of print 9
controlled trial. Turk J Med Sci 2016;46:265-77. Mar 2018].

20 Espi-Lopez GV, Arnal-Gomez A, Balasch-Bernat M, et al. Effectiveness of Manual 43 Barton CJ, Bonanno DR, Carr J, et al. Running retraining to treat lower limb injuries: a
Therapy Combined With Physical Therapy in Treatment of Patellofemoral Pain mixed-methods study of current evidence synthesised with expert opinion. Br J Sports
Syndrome: Systematic Review. J Chiropr Med 2017;16:139-46. Med 2016;50:513-26.

21 Banan Khojaste SM, Oliyaie G, Mir MM, et al. The effectiveness of exercise therapy 44 Holden S, Rathleff MS, Jensen MB, et al. How can we implement exercise therapy for
based on Sahrmann approach in patients with patella-femoral pain syndrome. J Babol patellofemoral pain if we don't know what was prescribed? A systematic review. Br J
Univ Med S¢i 2016;18:7-13. Sports Med 2018;52:385.

22 Smith TO, Drew BT, Meek TH, et al. Knee orthoses for treating patellofemoral pain 45 Collins N, Bisset L, McPoil T, et al. Foot orthoses in lower limb overuse conditions: a
syndrome. Cochrane Database Syst Rev 2015;12:CD010513. systematic review and meta-analysis. Foot Ankle Int 2007,28:396—412.

23 Chang WD, Chen FC, Lee CL, et al. Effects of Kinesio Taping versus McConnell Taping 46 Collins N, Crossley K, Beller E, et al. Foot orthoses and physiotherapy in the
for Patellofemoral Pain Syndrome: A Systematic Review and Meta-Analysis. Evid Based treatment of patellofemoral pain syndrome: randomised clinical trial. BM/
Complement Alternat Med 2015;2015:1-11. 2008;337:a1735.

24 Logan CA, Bhashyam AR, Tisosky AJ, et al. Systematic Review of the Effect of Taping 47 Vicenzino B, Collins N, Cleland J, et al. A clinical prediction rule for identifying patients
Techniques on Patellofemoral Pain Syndrome. Sports Health 2017;9:456-61. with patellofemoral pain who are likely to benefit from foot orthoses: a preliminary

25 Kurt EE, Biiytkturan O, Erdem HR, et a/. Short-term effects of kinesio tape on joint determination. Br J Sports Med 2010;44:862-6.
position sense, isokinetic measurements, and clinical parameters in patellofemoral 48 Lack S, Barton C, Vicenzino B, et al. Outcome predictors for conservative
pain syndrome. J Phys Ther Sci 2016;28:2034-40. patellofemoral pain management: a systematic review and meta-analysis. Sports Med

26 Petersen W, Ellermann A, Rembitzki IV, et al. Evaluating the potential synergistic 2014;44:1703-16.
benefit of a realignment brace on patients receiving exercise therapy for 49 Selfe J, Janssen J, Callaghan M, et al. Are there three main subgroups within the
patellofemoral pain syndrome: a randomized clinical trial. Arch Orthop Trauma Surg patellofemoral pain population? A detailed characterisation study of 127 patients to
2016;136:975-82. help develop targeted intervention (TIPPs). Br J Sports Med 2016;50:873-80.

27 Espi-Lopez GV, Serra-Afid P, Vicent-Ferrando J, et al. Effectiveness of Inclusion of Dry 50 Matthews M, Rathleff MS, Claus A, et al. Can we predict the outcome for people with
Needling in a Multimodal Therapy Program for Patellofemoral Pain: A Randomized patellofemoral pain? A systematic review on prognostic factors and treatment effect
Parallel-Group Trial. / Orthop Sports Phys Ther 2017;47:392-401. modifiers. Br J Sports Med 2017;51:1650-60.

28 Giles L, Webster KE, McClelland J, et al. Quadriceps strengthening with and without 51 Matthews M, Rathleff MS, Claus A, et al. The Foot Orthoses versus Hip eXercises
blood flow restriction in the treatment of patellofemoral pain: a double-blind (FOHX) trial for patellofemoral pain: a protocol for a randomized clinical trial to
randomised trial. Br J Sports Med 2017;51:1688-94. determine if foot mobility is associated with better outcomes from foot orthoses. J

29 Behrangrad S, Kamali F. Comparison of ischemic compression and lumbopelvic Foot Ankle Res 2017;10:5.
manipulation as trigger point therapy for patellofemoral pain syndrome in young 52 Macri E, Hart H, Crossley K, et al. PROSPERO International Prospective Register
adults: A double-blind randomized clinical trial. / Bodyw Mov Ther 2017;21:554-64. of Systematic Reviews. https://www.crd.york.ac.uk/prospero/display_record.php?

30 Roper JL, Harding EM, Doerfler D, et al. The effects of gait retraining in runners with RecordID=82527 (accessed 31 Mar 2018).
patellofemoral pain: A randomized trial. Clin Biomech 2016;35:14-22. 53 Thwaites D, Hart H, Devitt B, et al. PROSPERO International Prospective Register

31 Orscelik A, Yildiz Y. Comparison of single and triple platelet rich plasma injections in of Systematic Reviews. https://www.crd.york.ac.uk/prospero/display_record.php?
the treatment of patellofemoral pain syndrome. Turkiye Klinikleri Journal of Medical RecordID=78575 (accessed 31 Mar 2018).

Sciences 2015;35:78-87. 54 Rathleff MS, Roos EM, Olesen JL, et al. Exercise during school hours when added to

32 Telles G, Cristovao DR, Belache FA, et al. The effect of adding myofascial techniques patient education improves outcome for 2 years in adolescent patellofemoral pain: a
to an exercise programme for patients with anterior knee pain. J Bodyw Mov Ther cluster randomised trial. Br J Sports Med 2015;49:406—12.
2016;20:844-50. 55 Maclachlan LR, Collins NJ, Matthews MLG, et a/. The psychological features of

33 Davis IS, Powers CM. Patellofemoral pain syndrome: proximal, distal, and local factors, patellofemoral pain: a systematic review. Br J Sports Med 2017;51:732—-42.
an international retreat, April 30-May 2, 2009, Fells Point, Baltimore, MD. J Orthop 56 Maclachlan LR, Matthews M, Hodges PW, et al. The psychological features of
Sports Phys Ther 2010;40:A1-A438. patellofemoral pain: a cross-sectional study. Scand J Pain 2018;18:261-71.

1178 Collins NJ, et al. Br J Sports Med 2018;52:1170-1178. doi: 10.1136/bjsports-2018-099397

"1ybBuAdoo Aq paroslold 1sanb Aq 810z 1snbBny T€ uo jwod wg wslgy/:dny woly papeojumod ‘8T0Z dunf 0Z Uo /6£660-8T02-SHodslg/oeTT 0T st paysiignd 1s.1 :paN suods  ig


http://dx.doi.org/10.1136/bjsports-2016-096268
http://dx.doi.org/10.1136/bjsports-2014-093637
http://dx.doi.org/10.1186/1471-2288-7-10
http://dx.doi.org/10.1016/j.joca.2014.01.003
http://dx.doi.org/10.1589/jpts.27.2387
http://dx.doi.org/10.1590/bjpt-rbf.2014.0089
http://www.ncbi.nlm.nih.gov/pubmed/27904794
http://dx.doi.org/10.1136/bjsports-2016-096988
http://dx.doi.org/10.3906/sag-1409-66
http://dx.doi.org/10.1016/j.jcm.2016.10.003
http://dx.doi.org/10.1155/2015/471208
http://dx.doi.org/10.1155/2015/471208
http://dx.doi.org/10.1177/1941738117710938
http://dx.doi.org/10.1589/jpts.28.2034
http://dx.doi.org/10.1007/s00402-016-2464-2
http://dx.doi.org/10.2519/jospt.2017.7389
http://dx.doi.org/10.1136/bjsports-2016-096329
http://dx.doi.org/10.1016/j.jbmt.2016.08.007
http://dx.doi.org/10.1016/j.clinbiomech.2016.03.010
http://dx.doi.org/10.5336/medsci.2014-42651
http://dx.doi.org/10.5336/medsci.2014-42651
http://dx.doi.org/10.1016/j.jbmt.2016.02.007
http://dx.doi.org/10.2519/jospt.2010.0302
http://dx.doi.org/10.2519/jospt.2010.0302
http://dx.doi.org/10.2519/jospt.2012.0301
http://dx.doi.org/10.1136/bjsports-2014-093450
http://dx.doi.org/10.2165/11594460-000000000-00000
http://dx.doi.org/10.2165/11594460-000000000-00000
http://dx.doi.org/10.1016/j.clch.2010.05.001
http://dx.doi.org/10.1136/bjsports-2016-097071
http://www.ncbi.nlm.nih.gov/pubmed/15129407
http://dx.doi.org/10.1016/j.gaitpost.2015.11.018
http://dx.doi.org/10.1136/bjsports-2017-098297
http://dx.doi.org/10.1136/bjsports-2017-098609
http://dx.doi.org/10.1136/bjsports-2015-095278
http://dx.doi.org/10.1136/bjsports-2015-095278
http://dx.doi.org/10.1136/bjsports-2017-097547
http://dx.doi.org/10.1136/bjsports-2017-097547
http://dx.doi.org/10.3113/FAI.2007.0396
http://www.ncbi.nlm.nih.gov/pubmed/18952682
http://dx.doi.org/10.1136/bjsm.2008.052613
http://dx.doi.org/10.1007/s40279-014-0231-5
http://dx.doi.org/10.1136/bjsports-2015-094792
http://dx.doi.org/10.1136/bjsports-2016-096545
http://dx.doi.org/10.1186/s13047-017-0186-5
http://dx.doi.org/10.1186/s13047-017-0186-5
https://www.crd.york.ac.uk/prospero/display_record.php?RecordID=82527
https://www.crd.york.ac.uk/prospero/display_record.php?RecordID=82527
https://www.crd.york.ac.uk/prospero/display_record.php?RecordID=78575
https://www.crd.york.ac.uk/prospero/display_record.php?RecordID=78575
http://dx.doi.org/10.1136/bjsports-2014-093929
http://dx.doi.org/10.1136/bjsports-2016-096705
http://dx.doi.org/10.1515/sjpain-2018-0025
http://bjsm.bmj.com/

	2018 Consensus statement on exercise therapy and physical interventions (orthoses, taping and manual therapy) to treat patellofemoral pain: recommendations from the 5th International Patellofemoral Pain Research Retreat, Gold Coast, Australia, 2017
	Abstract
	Introduction
	International Patellofemoral Research Retreat
	Developing this consensus statement

	Methods
	Literature review
	Quality of evidence
	Data extraction and analysis
	Expert panel voting

	Results
	Evidence update
	Recommendations from the expert panel

	Discussion
	Evidence update since 2016 Consensus Statement
	Exercise therapy remains the intervention of choice for patellofemoral pain
	Combined interventions and foot orthoses are recommended to reduce pain in the short to medium terms
	Joint mobilisation and electrophysical agents are not recommended for patellofemoral pain
	Key areas of uncertainty
	Limitations
	Future directions

	Conclusion
	References


