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used to rule in or rule out the common impairment patterns 
and their associated medical conditions. Impairment-based 
classification is critical for matching the intervention strat-
egy that is most likely to provide the optimal outcome for 
a patient’s clinical findings.157 However, it is important for 
clinicians to understand that the impairment pattern, the 
most relevant impairments of body function, and the associ-
ated intervention strategies often change during the patient’s 
episode of care. Thus, continual re-evaluation of the patient’s 
response to treatment and the patient’s emerging clinical 
findings is important for providing optimal interventions 
throughout the patient’s episode of care.28

Component 3
Irritability is a term used by rehabilitation practitioners to 
reflect the tissue’s ability to handle physical stress,190,200 and is 
presumably related to physical status and the extent of injury 
and inflammatory activity that is present. McClure and Mi-
chener190 proposed operational definitions for tissue irritabil-
ity for persons with shoulder pain that could be used to guide 
intensity and selection of interventions. These include high, 
moderate, and low irritability levels, which are characterized 
by pain intensity and disability level, as well as provocation of 
pain with ROM.190 Because irritability level and the duration 
of symptoms do not always match, clinicians may be required 
to make judgments when applying time-based research re-
sults to individual patients.28 Diagnosis of tissue irritability 
is important for guiding clinical decisions regarding treat-
ment frequency, intensity, duration, and type, with the goal 
of matching the optimal dosage of treatment to the status 
of the tissue being treated.28,157 Using an approach similar to 
that proposed by McClure and Michener,190 clinicians should 
use tissue irritability as a factor to consider when determin-
ing intervention type and intensity. Patients with PFP with 
high irritability (fairly constant pain greater than 5/10 that 
fluctuates related to activity) may benefit from interventions 
to reduce physical stress to the knee structures (eg, patel-
lar taping). Those patients with low irritability (intermit-
tent low-level pain less than 3/10 not easily aggravated) may 
benefit from interventions that apply more physical stress to 
the tissues of the knee, such as weight-bearing strengthen-
ing exercises, and thus provide appropriate stress to result in 
adaptation of structures to increased load.200

Component 4
Outcome measures are standardized tools used for mea-
suring a specific domain, whether it is a body structure or 
function, activity limitation, or participation restriction, or 
for determining a specific end 

point. They are important in direct management of individ-
ual patient care, and they provide the opportunity to collec-
tively compare care and determine effectiveness through the 

DECISION TREE MODEL
A pathoanatomical/medical diagnosis of PFP can provide 
valuable information in describing tissue pathology and may 
assist in nonoperative planning and prognosis. The proposed 
model for examination, diagnosis, and treatment planning 
for patients with PFP uses the following components: (1) 
medical screening, (2) classification of the condition through 
evaluation of clinical findings suggestive of musculoskeletal 
impairments of body functioning (ICF) and associated tis-
sue pathology/disease (ICD), (3) determination of irritability 
stage and psychosocial factors that may impact treatment, (4) 
evaluative outcome measures, and (5) nonoperative interven-
tion strategies. This model is depicted in the FIGURE.

Component 1
Medical screening incorporates the findings of the history 
and physical examination to determine whether the patient’s 
symptoms originate from a condition that requires referral 
to another health care provider. Prior to diagnosing a person 
with PFP, it is necessary to rule out all other possible medical 
conditions that may cause AKP. Clinicians should recognize 
the key signs and symptoms associated with serious patho-
logical knee conditions, continually screen for the presence 
of these conditions throughout treatment, and immediately 
initiate referral to the appropriate medical practitioner when 
a potentially serious medical condition is suspected (Guide 
to Physical Therapist Practice 3.0; http://guidetoptpractice.
apta.org/). Medical conditions for which physical therapy is 
not indicated must be considered as possible etiologies of a 
patient’s symptoms.

Component 2
Differential evaluation of musculoskeletal clinical findings 
determines the most relevant physical impairments associat-
ed with the patient’s reported activity limitations and medical 
diagnosis.157 Clusters of these clinical findings are described 
as impairment patterns in the physical therapy literature, 
and are labeled according to the key impairment(s) of body 
function associated with that cluster. The authors propose a 
classification system for PFP, with subcategories named ac-
cording to the primary impairments. These impairment-pat-
tern subcategories for PFP are described in the Diagnosis and 
Classification sections of this CPG. The ICD-10 and primary 
and secondary ICF codes associated with PFP are provided 
in the Methods section of this CPG. These impairment pat-
terns impact the selection of interventions, which focus on 
normalizing the key impairments of body function, which in 
turn should improve the movement and function of the pa-

tient and lessen or alleviate the activity limitations commonly 
reported by the patients who meet the diagnostic criteria of 
that specific pattern. The FIGURE lists the key clinical findings 

Appropriate for physical therapy 
evaluation and intervention

Appropriate for physical therapy 
evaluation and intervention, along 
with consultation with another 
health care provider

Not appropriate for physical therapy 
evaluation and intervention

Component 1: medical screening (includes psychological screening)

Component 2: classify condition through di�erential evaluation of clinical findings suggestive of musculoskeletal 
impairments of body functioning (ICF) and the associated tissue pathology/disease (ICD)

Classification (F)

Diagnosis of PFP (B)
• Retropatellar or peripatellar pain
• Reproduction of retropatellar or peripatellar pain with 

squatting, stair climbing, prolonged sitting, or other 
functional activities loading the PFJ in a flexed position

• Positive patellar tilt test
• Exclusion of all other possible sources of anterior knee pain
Physical Impairment Measures
• Patellofemoral pain cluster of findings

Overuse/Overload 
Without Other 
Impairment (C)
• Eccentric step-down 

test
• Reproduction of 

anterior knee pain

Di�erential Diagnosis
• Consider other knee conditions and symptoms referred from 

hip or lumbopelvic region
• Consider systemic or medical conditions that may impact 

diagnosis and management
• Consider psychological issues that may require referral to a 

health care practitioner in addition to physical therapy

Versus Versus

Consultation with appropriate health 
care provider

Patient Examination 

No

PFP With Movement 
Coordination Deficits (C)
• Dynamic valgus on 

lateral step-down test
- >2-point score on 

quality of movement
• Frontal plane valgus 

during single-leg squat
- >10° increase in 

FPPA (change in 
FPPA from the start 
position to the point 
of peak knee flexion)

PFP With Muscle 
Performance Deficits (C)
• HipSIT
• Hip muscle strength 

testing (isometric)
- Abductors (male, 

<37% BM; female, 
<30% BM)

- External rotators 
(male, <13% BM; 
female, <17% BM)

- Extensors (male, 
<28% BM; female, 
<30% BM)

• Thigh strength testing 
(isometric)
- Knee extensors 

(male, <44% BM; 
female, <37% BM)

- Knee flexors

PFP With Mobility Impairments (C)
Hypermobility
• Foot mobility testing

- Midfoot width in NWB and WB
- >11-mm di�erence between NWB and WB
- Foot Posture Index score >6

Hypomobility
• Patellar tilt test of lateral patellar retinaculum
• Muscle length testing

- Hamstrings
• Straight leg raise <79.1° (goniometry)

- Gastrocnemius
• Ankle dorsiflexion (knee extended) <7.4° 

(goniometry)
- Soleus

• Ankle dorsiflexion (knee flexed to 90°) 
<14.8° (goniometry)

- Quadriceps
• Prone knee flexion <134.0° (inclinometry)

- Iliotibial band
• Ober test (knee flexed to 90°) <11° 

(inclinometry)
• Hip IR and ER ROM testing

FIGURE. Decision tree model. *Letters in parentheses reflect the grade of evidence on which the recommendation for each item is based: (A) strong evidence, (B) moderate 
evidence, (C) weak evidence, (D) conflicting evidence, (E) theoretical/foundational evidence, and (F) expert opinion. Abbreviations: AKPS, Anterior Knee Pain Scale; BM, body 
mass; ER, external rotation; FPPA, frontal plane projetion angle; HipSIT, Hip Stability Isometric Test; IR, internal rotation; KOOS-PF, Knee injury and Osteoarthritis Outcome 
Score-patellofemoral pain and osteoarthritis subscale; NPRS, numeric pain-rating scale; NWB, non–weight bearing; PFJ, patellofemoral joint; PFP, patellofemoral pain; ROM, 
range of motion; WB, weight bearing.

Figure continues on page 2.
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Re-evaluate

Patient goals met

Discharge to self-management

Successful recovery
• Tolerable intermittent pain
• Resumed primary activities
• Patient goals met

Not improving/worsening occurs

Refer
• Consultation with other providers 

Adjust/modify interventions
• Patient goals met

Component 3: determination of irritability stage
Diagnosis of tissue irritability is important for guiding the clinical decisions regarding intervention frequency, intensity, duration, and 

type, with the goal of matching the optimal dosage of intervention to the status of the tissue being treated. There are cases where 
the alignment of irritability and duration of symptoms does not match, requiring clinicians to make judgments when applying 
time-based research results on a patient-by-patient basis. Stage of irritability should classify the patient's condition as being 
acute or nonacute, using the diagnostic indicators outlined in component 5.

Measures to Assess Level of Functioning, Presence of Associated Physical Impairments to Address With 
Interventions, and Response to Intervention
Activity Limitations and Pain: Patient-Reported Measures 
• AKPS or KOOS-PF (A)
• Visual analog scale: usual and worst pain, or NPRS for pain intensity (A)
Activity Limitations: Physical Performance Measures
• Anterior knee pain with squatting (B)

Component 4: outcome measures

Component 5: intervention strategies

Overuse/Overload 
Without Other 
Impairment
• Taping (B)
• Activity modifica-

tion/relative rest (F)

PFP With Movement 
Coordination Deficits 
• Gait and movement 

retraining (C)

PFP With Muscle 
Performance Deficits 
• Hip/gluteal muscle 

strengthening (A)
• Quadriceps muscle 

strengthening (A)

PFP With Mobility Impairments
Hypermobility
• Foot orthosis (A)
• Taping (B)
Hypomobility
• Patellar retinaculum/soft tissue mobilization (F)
• Muscle stretching (F)

- Hamstrings
- Quadriceps
- Gastrocnemius
- Soleus
- Iliotibial band

FIGURE (CONTINUED). Decision tree model. *Letters in parentheses reflect the grade of evidence on which the recommendation for each item is based: (A) strong evidence, 
(B) moderate evidence, (C) weak evidence, (D) conflicting evidence, (E) theoretical/foundational evidence, and (F) expert opinion. Abbreviations: AKPS, Anterior Knee 
Pain Scale; BM, body mass; ER, external rotation; FPPA, frontal plane projetion angle; HipSIT, Hip Stability Isometric Test; IR, internal rotation; KOOS-PF, Knee injury and 
Osteoarthritis Outcome Score-patellofemoral pain and osteoarthritis subscale; NPRS, numeric pain-rating scale; NWB, non–weight bearing; PFJ, patellofemoral joint; PFP, 
patellofemoral pain; ROM, range of motion; WB, weight bearing.
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and their associated medical conditions. Impairment-based 
classification is critical for matching the intervention strat-
egy that is most likely to provide the optimal outcome for 
a patient’s clinical findings.157 However, it is important for 
clinicians to understand that the impairment pattern, the 
most relevant impairments of body function, and the associ-
ated intervention strategies often change during the patient’s 
episode of care. Thus, continual re-evaluation of the patient’s 
response to treatment and the patient’s emerging clinical 
findings is important for providing optimal interventions 
throughout the patient’s episode of care.28

Component 3
Irritability is a term used by rehabilitation practitioners to 
reflect the tissue’s ability to handle physical stress,190,200 and is 
presumably related to physical status and the extent of injury 
and inflammatory activity that is present. McClure and Mi-
chener190 proposed operational definitions for tissue irritabil-
ity for persons with shoulder pain that could be used to guide 
intensity and selection of interventions. These include high, 
moderate, and low irritability levels, which are characterized 
by pain intensity and disability level, as well as provocation of 
pain with ROM.190 Because irritability level and the duration 
of symptoms do not always match, clinicians may be required 
to make judgments when applying time-based research re-
sults to individual patients.28 Diagnosis of tissue irritability 
is important for guiding clinical decisions regarding treat-
ment frequency, intensity, duration, and type, with the goal 
of matching the optimal dosage of treatment to the status 
of the tissue being treated.28,157 Using an approach similar to 
that proposed by McClure and Michener,190 clinicians should 
use tissue irritability as a factor to consider when determin-
ing intervention type and intensity. Patients with PFP with 
high irritability (fairly constant pain greater than 5/10 that 
fluctuates related to activity) may benefit from interventions 
to reduce physical stress to the knee structures (eg, patel-
lar taping). Those patients with low irritability (intermit-
tent low-level pain less than 3/10 not easily aggravated) may 
benefit from interventions that apply more physical stress to 
the tissues of the knee, such as weight-bearing strengthen-
ing exercises, and thus provide appropriate stress to result in 
adaptation of structures to increased load.200

Component 4
Outcome measures are standardized tools used for measur-
ing a specific domain, whether it is a body structure or func-
tion, activity limitation, or participation restriction, or for 
determining a specific end point. They are important in di-
rect management of individual patient care, and they provide 
the opportunity to collectively compare care and determine 
effectiveness through the repeated application of a standard-
ized measurement. Outcomes in clinical practice provide the 
mechanism by which the health care provider, the patient, 

DECISION TREE MODEL
A pathoanatomical/medical diagnosis of PFP can provide 
valuable information in describing tissue pathology and may 
assist in nonoperative planning and prognosis. The proposed 
model for examination, diagnosis, and treatment planning 
for patients with PFP uses the following components: (1) 
medical screening, (2) classification of the condition through 
evaluation of clinical findings suggestive of musculoskeletal 
impairments of body functioning (ICF) and associated tis-
sue pathology/disease (ICD), (3) determination of irritability 
stage and psychosocial factors that may impact treatment, (4) 
evaluative outcome measures, and (5) nonoperative interven-
tion strategies. This model is depicted in the FIGURE.

Component 1
Medical screening incorporates the findings of the history 
and physical examination to determine whether the patient’s 
symptoms originate from a condition that requires referral 
to another health care provider. Prior to diagnosing a person 
with PFP, it is necessary to rule out all other possible medical 
conditions that may cause AKP. Clinicians should recognize 
the key signs and symptoms associated with serious patho-
logical knee conditions, continually screen for the presence 
of these conditions throughout treatment, and immediately 
initiate referral to the appropriate medical practitioner when 
a potentially serious medical condition is suspected (Guide 
to Physical Therapist Practice 3.0; http://guidetoptpractice.
apta.org/). Medical conditions for which physical therapy is 
not indicated must be considered as possible etiologies of a 
patient’s symptoms.

Component 2
Differential evaluation of musculoskeletal clinical findings 
determines the most relevant physical impairments associat-
ed with the patient’s reported activity limitations and medical 
diagnosis.157 Clusters of these clinical findings are described 
as impairment patterns in the physical therapy literature, 
and are labeled according to the key impairment(s) of body 
function associated with that cluster. The authors propose a 
classification system for PFP, with subcategories named ac-
cording to the primary impairments. These impairment-pat-
tern subcategories for PFP are described in the Diagnosis and 
Classification sections of this CPG. The ICD-10 and primary 
and secondary ICF codes associated with PFP are provided 
in the Methods section of this CPG. These impairment pat-
terns impact the selection of interventions, which focus on 
normalizing the key impairments of body function, which in 
turn should improve the movement and function of the pa-
tient and lessen or alleviate the activity limitations commonly 
reported by the patients who meet the diagnostic criteria of 
that specific pattern. The FIGURE lists the key clinical findings 
used to rule in or rule out the common impairment patterns 
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the public, and the payer are able to assess the end results 
of care and its effect on the health of the patient and society. 
Outcome measurements can identify baseline pain, function, 
and disability, assess global knee function, determine readi-
ness to return to activities, and monitor changes in status 
throughout treatment. Outcome measures can be classified 
as PROMs, physical performance measures, and physical 
impairment measures. Information for outcome measures is 
detailed in this CPG’s Examination section.

Component 5
Clinical signs and symptoms have typically guided the 

clinical decision making of treatment interventions. These 
clinical signs and symptoms guide the clinician to classify 
the patient with one of the proposed impairment-based 
categories of PFP. Interventions targeting the patient’s 
impairments are listed in the FIGURE according to the PFP 
category. Because irritability level often reflects the tissue’s 
ability to accept physical stress, clinicians should match 
the most appropriate intervention strategies to the irri-
tability level of the patient’s condition.28,157 Additionally, 
clinicians should consider influences from psychosocial 
factors9-11,186,187 in patients with conditions in all stages of 
recovery.
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