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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),32 as well as small 
clinically non-meaningful effects on pain and function with isch-
aemic compression compared with lumbopelvic manipulation.29 
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.37 The uncertainty surrounding 
manual soft tissue techniques reflects expert opinion reported in 
the mixed methods paper by Barton et al,12 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.28 The 
patient performs lower load strengthening exercise with a tour-
niquet placed around the proximal thigh (eg, pneumatic cuff and 
elastic wrap).28 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.38 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.28 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).39 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.18 30 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).40 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 al18 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 

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.
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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.30 Differences between the two studies extend 
beyond the selection of runners (eg, rearfoot strikers30 vs any 
footstrike pattern18), choice of running retraining techniques, 
choice of comparator and sample size, to approaches used to 
attain gait retraining effects (eg, motor retraining principles).41 42 
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 PFP,40 43 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 reviews15 16 
and three new RCTs17–19 on exercise therapy that were integrated 
into recommendations from the 2016 Consensus Statement.11 
These new findings strengthened the evidence that underpins our 
previous recommendations on exercise therapy for patellofem-
oral pain. Thus, it is recommended 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.44 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.4 5

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.45 A consideration when 
using foot orthoses in the management of patellofemoral pain 
is the variability in treatment response, demonstrated by wide 
CIs.46 47 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.48–50 Further insight into the predictive 
ability of foot measures on foot orthoses outcomes will be gained 
from findings of an upcoming RCT.51

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.12 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.11 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.52 53

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.54 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.55 56

There is a clear need for minimum reporting standards in 
patellofemoral pain publications to allow replication of interven-
tions in clinical practice.44 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 4 years, at the 7th International Patellofemoral Research 
Retreat in 2021.

ConCLusIon
Recommendations from the consensus meeting on exercise 
therapy and physical interventions held at the 5th 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.
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