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Abstract
Purpose of Review Anterior knee pain is a multifactorial, often chronic condition, which can lead to long-term pain and disability.
The purpose of this review is to examine the latest research on patient education for anterior knee pain. We will focus on how we
might use patient education to increase the adoption of other efficacious treatment modalities and offer some suggestions for
content and form of effective patient education.
Recent Findings New research suggests that patient education, alone, or in combination with targeted exercise therapy, can be
effective in reducing pain and improving function in patients with patellofemoral pain. Addressing non-physical or psychological
factors may also be an important component of patient education in many patients with chronic pain. Incorporation of new
technologies into patient education, such as those available online, or through phone- or tablet-based apps, is likely to be helpful
in the future, as we move more towards connecting with patients virtually.
Summary Patient education has been shown to be effective in decreasing pain and improving activity in patients with
patellofemoral pain. Patient education should be individualized to the patient, focus on the latest effective treatments, and
emphasize those treatments that can be self-managed by the patient. Emphasis should also be placed on patient understanding
of risk factors and patterns of movement that may lead to, or exacerbate, anterior knee pain. Future research should continue to
further characterize the elements of patient education that offer the most efficient treatment benefit.
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Introduction

The most common cause of anterior knee pain is diagnosed as
patellofemoral pain and is characterized by vague and diffuse
anterior knee pain, located around or behind the patella,

during loading of the patellofemoral joint with weight bearing
activity [1]. The annual incidence of patellofemoral pain has
been reported as high as 23% in adults and 28% in adolescents
[2]. Current evidence-based treatment options include exer-
cise therapy, with or without other interventions (taping or
bracing, foot orthoses, or manual therapy) [3]. However, de-
spite these treatment options, roughly 50% of people may
experience persistent patellofemoral pain [4], some of them
having persistent symptoms for many years [5].

These reported poor long-term outcomes indicate that there
is a need for additional treatment options and self-guided tech-
niques that can be continued longer term. One strategy to try
to improve longer term outcomes is to provide dedicated pa-
tient education: patient-specific advice on suspected
etiology(s), proposed options for treatment, and expectation
management. We hypothesize that patient education, alone or
in combination with exercise therapy, can be effective in re-
ducing pain and improving function in patients with
patellofemoral pain. Unfortunately, most published literature
on patient education does not clearly characterize the form or
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content of this education. Despite this limitation, the purpose
of this article will be to summarize the recent available litera-
ture related to patient education for anterior knee pain, as well
as to compile a collection of valuable resources of various
forms of patient education.

Effectiveness of Patient Education

A recent systematic review found evidence to suggest that
patient education delivered by a healthcare provider may re-
sult in similar decreases in pain and increases in function,
when compared to patient education combined with directed
exercise therapy, taping, or gait retraining interventions. In
three of the included trials, education was delivered in the
form of leaflets or booklets, and in five trials, education was
delivered via a health professional. Efficacy was evaluated by
comparing pain and function scores after intervention(s).
However, there is no detailed information regarding the spe-
cific content of education delivered verbally by a health pro-
fessional, or about the amount of time spent in education [6••].

Recent research looking at online education programs for
other musculoskeletal conditions have been effective in de-
creasing pain and improving pain-coping skills in patients
with chronic knee pain [7], and hip osteoarthritis [8]. In a more
direct comparison, education compared to no treatment in
knee osteoarthritis has been shown to decrease pain and im-
prove quality of life and function [9], suggesting that this
approachmay be effective in other musculoskeletal conditions
like patellofemoral pain.

Content of Education

The particular content of patient education was often not spec-
ified in research studies looking into the effectiveness of pa-
tient education. However, broad categories have been recom-
mended, including the following: (i) explanation on the nature
and possible causes of PFP; (ii) advice on load management,
and (iii) advice on self-management of pain [6••].

Patient education can also take a variety of forms, including
verbal/in person, written (handout, pamphlet, article, or book),
or online (including written, video, and app-based). As previ-
ously mentioned, the most effective content and form will
vary depending on individual patient characteristics.

Patient education needs to be tailored to the individual, so
the first step in providing appropriate patient education is to
seek to understand your patient. Most physicians do this intu-
itively and are able to form an understanding of the patient,
identifying risk factors through careful history taking and ex-
am. The form and content of patient education will also need
to be adjusted for the availability of resources (does the patient
have internet access?), as well as educational and reading

level. Assessing the patient’s current insight into their disease
process and his or her individual goals of care is also impor-
tant in the development of individualized patient education.

Explanation of Possible Causes

Despite being very common, the exact pathophysiology of
patellofemoral syndrome is not well understood and is likely
the result of a complicated interplay of biomechanical, behav-
ioral, and psychological components. For this reason, we
should acknowledge the challenges in trying to provide pa-
tient education for a syndrome with such varied contributions
and targeted treatments.

Although we often call patellofemoral pain a “syndrome,”
it lacks the specific combination of symptoms, signs, imaging
findings, and/or serum values that we typically use to more
precisely diagnose other “syndromes” in medicine, and this
has led to some controversy in the terminology we use to
describe patellofemoral pain, with some arguing that we
should instead stick to a more general description of “anterior
knee pain” [10]. However, there may be some value, in terms
of patient education, in giving the disease a name.

According to a recent review highlighting recent updates in
risk factors and treatment of patellofemoral pain, risk factors
are varied and include biomechanical stress, hip weakness,
quadriceps weakness, VMO delayed activation, foot
overpronation, flexibility (patellar hypermobility or
maltracking), or inflexibility. Each of these risk factors has a
proposed targeted treatment [11]. These findings are summa-
rized in Table 1. Helping the patient understand underlying
personal risk factors provides a better framework for under-
standing how to correct those underlying risk factors, which
may be multiple and cumulative. Again, this is why it seems
appropriate to target patient education to the identified patient-
specific problems.

An example of a good way to explain possible causes
might be to focus on one or two most likely contributing
factors for a particular individual. Patients may be better able
to understand and focus on one or two factors that are most
likely contributing to their particular case, rather than get lost
in the interconnected web of a myriad of lesser contributors.

Advice on Load Management

Training errors and overuse may play a large role in the de-
velopment of patellofemoral pain, so correcting these errors
through patient education could be particularly effective. One
theory of pathophysiology suggests that patellofemoral syn-
drome is a result of the loss of homeostasis. According to this
theory, pain results from overloading bone and synovial tis-
sues underlying the patellofemoral joint. This could be from a
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multitude of external forces that increase stress across the
patellofemoral joint, including overuse, improper running bio-
mechanics, excessive weight, or unsuitable footwear [12].

Return to play or return to activity guidelines may be
particularly helpful to avoid reinjury or the development
of a new injury. A study in distance runners found that
increasing mileage by greater than 30% over 2 weeks
made them much more likely to get injured [13]. This
rough estimation can be utilized to help design a train-
ing program that will not increase the training load
above the patient’s load capacity.

An example of a good way to advise on load management
might be to quickly go through or ask about the most common
pitfalls in training during the initial evaluation. This not only
helps the healthcare professional identify these training errors
but also highlights these as areas of attention for the patient.
Specifically targeting training for running with a sort of “run-
ning intake questionnaire”may be especially helpful to identify
common training errors in typical run progression, useful equip-
ment (i.e., footwear modification), and warning signs for over-
use injury. Having the patient try to quantify the load of the past
fewweeks of training (in terms of both volume and intensity) or
reviewing a training log, if available, can be helpful in
highlighting specific pitfalls in the individual’s training plan.

Self-Management of Pain

An essential component of patient education is how to
self-manage pain. Patients who are empowered to con-
trol and treat their own symptoms develop a sense of
self-efficacy.

Self-efficacy is an integral part of self-management and
refers to the general mindset of confidence that a patient might
feel in being able to exert control and manage one’s own
motivation, behavior and future obstacles and challenges
[14]. Online programs that have included patient instruction
in self-efficacy have been effective in reducing pain and im-
proving quality of life and function scores in patients with
knee osteoarthritis [9].

Similarly, in a study examining self-management in pa-
tients with patellofemoral pain, the “locus of control”
(closely related to the psychological construct of self-
efficacy) emerged as a key facilitator in self-managed exer-
cises and return to physical activity. Patients that felt an inter-
nal locus of control were better able to appreciate when they
were approaching their clinical and personal goals [15•].
Table 2 contains some basic suggestions for categories of
self-management. More specific tools for self-management
can be found in Table 3.

Table 1 Nature and causes of
patellofemoral pain Risk factor/cause Treatment recommendations

Hip muscle/hip abductor weakness Hip strengthening

Quadriceps weakness Quadriceps strengthening, blood flow restriction

Delayed VMO activation Biofeedback

Patellar maltracking or hypermobility Patellar taping or bracing

Foot overpronation Core foot strengthening and foot orthosis

Soft tissue inflexibility Stretching, manual soft tissue therapy

Overtraining Load management, return to activity plan

Gait deviations Gait retraining

Non-physical—fear avoidance and
catastrophizing

Address beliefs towards pain, unmet expectations, patient
engagement

Table 2 Summary of self-
management strategies Self-management Explanation

Athletic/walking shoes Look for proper arch support and know the life of the shoe

Kinesiology tape Allows for the patella to be manipulated into a certain position, allowing for
possible reduced friction

Ice Apply for 10–20 min after activity

Anti-inflammatories May help reduce symptoms during daily activities

Rest Reduce (high impact) activity as this is an overuse injury

Strengthening/conditioning Use of low impact equipment (i.e. stationary bike, certain weight-lifting
programs) avoid high impact/loads to the knees

Home exercise program This can strengthen the quadriceps muscles
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Non-physical Factors

Previously patellofemoral pain was thought to be related pure-
ly to local physical overloading of the bone, cartilage, and
synovium [12] . However , pat ients wi th chronic
patellofemoral pain demonstrate lower pain thresholds, wide-
spread hyperalgesia, and impaired conditioned pain modula-
tion, not only at the knee but also at distant sites throughout
the body [16, 17]. This finding suggests that there may be
some additional central dysregulation component to chronic
pain that would not be addressed by traditional treatment rec-
ommendations focusing only on the local physical factors.
Patient education about these non-physical factors should
therefore be included in a treatment plan for patients with
these features.

Patients with patellofemoral pain have been found to have
increased rates of other associated psychological factors: anx-
iety, depression, pain-related fear, fear avoidance, and
catastrophizing thoughts. Furthermore, there are linear corre-
lations between these psychological characteristics and mea-
sures of pain and physical function. Catastrophizing and pain-
related fear demonstrated the strongest correlation with pain
and function outcomes [18•, 19]. There is evidence to suggest
that health care professionals with a strictly biomechanical
explanation of pain are more likely to recommend that
patients limit physical activity due to pain and, as a
result, may foster fear avoidance and catastrophizing in
their patients [20]. In patients with particularly high fear
avoidance and catastrophizing thoughts, it may be help-
ful to introduce the idea that pain is not necessarily a
result of tissue damage, but instead that some level of
pain during physical activity is acceptable and not
harmful [15•].

Other ways to address non-physical factors through patient
education include assessing for unmet treatment expectations
and eliciting patient engagement. Unmet treatment expecta-
tions have been identified as a barrier to treatment adherence.
Understanding these expectations and helping set reasonable
expectations are valuable ways to personalize the education
that you provide. Eliciting patient engagement in the decision-
making and treatment process is a facilitator to treatment ad-
herence and promotes self-management [15•].

Addressing non-physical factors may be one of the
most challenging aspects of patient education, perhaps
due to the stigma still surrounding anxiety, depression,
and related conditions. An example of a good way to
introduce this idea might be to make a broad normaliz-
ing statement like “research has shown that it is com-
mon for feelings of anxiety, depression or fear about
pain to exacerbate this condition. Do you think that
any of these feelings are coming up for you?”
Although sometimes a difficult conversation to initiate,
the simple act of introducing the idea of these non-

physical factors will likely go a long way in developing
patient insight into these contributing factors.

Special Implications

In the previously mentioned review by de Oliveira Silva
et al., looking at the effectiveness of patient education,
patient education was provided over an average of two
visits. In comparison, when exercise-therapy was offered
to the exercise group; an average of 20.5 visits was
provided. Taping and gait retraining interventions like-
wise required more visits, with an average of 3.5 and 5
sessions respectively [6••]. At the time of submission of
this article, we are in the midst of a global pandemic,
and over the past several months, healthcare systems
have needed to restrict in-person visits and limit the
number of visits to reduce transmission of COVID-19.
These restrictions have highlighted the advantages of
interventions like patient education, which require fewer
visits and could help reduce transmission of communi-
cable disease.

Education Resources

Traditionally, patient education has been provided verbally
during a patient visit or handed to the patient in the written
form of a handout or pamphlet. While these forms of educa-
tion remain as good options for transmitting information, with
more and more patients turning to the internet for their source
of information, supplying patient education in the form of
online or app-based is an attractive option. Through our own
online searches and in conjunction with athletic training and
physical therapy colleagues, we have attempted to compile a
short list of examples within each category of content
(Table 3) that may serve as resources or inspiration for indi-
vidualized patient education for patellofemoral syndrome.

Conclusion

Although patient education was not mentioned specifically in
the most recent international consensus statements as a rec-
ommended treatment for patellofemoral pain [3], these au-
thors recommend dedicated patient education be included.
Patient education alonemay not be sufficient to optimize treat-
ment outcomes in some cases, but adding patient education to
other current treatments may increase the effectiveness or ef-
fective duration of those treatments, and is unlikely to cause
any patient harm. Additionally, patient education is an attrac-
tive option in environments where limited contact with the
patient is required.
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