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Patient complains of 
painful knee joint

1a

Is there an 
appointment 

available today?

1b

Does patient need 
to be seen today?*

no

1c

A 

Schedule visit according
to urgency:
•  Within 3 days; or
•  At next available visit

1d

A 

Provide appropriate
patient education

1e

A 

To box 2 (on
previous page)

yes

yes

no

1c*  Phone Triage Screening Criteria

Same-Day Provider Visit
    •  Hot, swollen joint, with or without fever 
       and/or feeling ill

    •  Cannot bear weight on leg

    •  Leg or foot is cool and/or blue

    •  Deformity

    •  Severe pain

    •  Locked knee – unable to bend or extend

    •  Patient demands to be seen today

Phone Evaluation with Provider Review
    •  On chemotherapy for cancer

    •  On immunosuppressive drugs 
       (i.e., transplant)

    •  History of diabetes

    •  Sickle cell anemia

    •  Taking prednisone

Appointment within 3 Days
    •  Unable to go to work or school due to pain

    •  Swelling

Routine Visit
    Schedule patient for routine visit if any other 
    complaints

 
 

A = Annotation
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Diagnosis and Treatment Quick Reference Sheet
2
Provider Visit History Components

•	 Age at first sign of painful symptoms.  Have you had 
this pain before?  Is it continuous or episodic?

•	 How did the pain present (Sudden onset or slow 
worsening over time)?

•	 How would you classify the pain (Sharp, dull, 
pinching, episodic, tight)?

•	 How would you rate your average pain over the last 
month (0-10)?

•	 What activity reproduces the pain?  What makes it 
go away?

•	 Where is the pain?
•	 Are there any associated symptoms (Locking, 

swelling, giving way, stiffness)?
•	 Activity history:  What are you doing for exer-

cise?  What have you changed about your exercise 
regimen?  What kind of work do you do?

•	 Previous treatments/surgery/diagnostic studies  
•	 Do you have any chronic medical illnesses?  Any 

allergies?
•	 Ask differentiating questions, e.g., does the patient 

have a history of blood clots, psoriasis, gout, liver 
disease or a recent deer tick bite?

Physical Examination Components
•	 Inspection for deformity or abnormalities
•	 Check foot pulses
•	 Tenderness
•	 Presence and location of warmth or erythema
•	 Presence and location of swelling or effusion
•	 Range of motion, active and passive
•	 Assess stability, varus, valgus, posterior drawer, 

Lachman
•	 Meniscal compression (McMurray's test)
•	 Crepitance
•	 Assessment of patellar function
•	 Evaluation of gait

3
Symptoms/Signs Consistent with Degenerative Joint Disease of 
the Knee

•	 Less than 30 minutes of morning stiffness
•	 Long-standing pain that increases with weight 

bearing or stairs and lessens with rest
•	 Visible, palpable or radiographic osteophytes
•	 Contracture
•	 Crepitation on movement
•	 Effusions, that are not warm as in inflammatory 

arthritis
•	 Insidious Onset

Symptoms/Signs Inconsistent with Degenerative Joint Disease of 
the Knee

•	 Fever or Chills
•	 Erythema
•	 Warmth
•	 Large effusions
•	 Locking or giving way

10
Treatment of Degenerative Joint Disease/Osteoarthritis 
of the Knee

•	 Patient education for self-management:  
MD, nurse, physical therapy, occupational 
therapy, arthritis self-help course, written 
material, others

•	 Pain management:  joint protection, cold or 
heat, analgesic medications (acetaminophen, 
NSAIDs), restorative sleep

•	 Exercise:  conditioning/aerobic for endur-
ance and weight loss, strengthening knee 
muscles, range of motion exercises

•	 Improve function at work, home, avocation:  
use adaptive equipment (canes, reachers, 
raised tiolet seats, etc.) refer to physical 
medicine and rehabilitation, physical 
therapy, occupational therapy, others when 
necessary

•	 Injection with glucocorticosteroid or hyal-
uronan preparation

•	 Follow-up

6
X-Ray Views
If the physician chooses to obtain an x-ray, standing 
AP (weight bearing), lateral (possibly weight bearing) 
and patellar (tangential) are recommended.

7
Indications for Referral
Referral to rheumatologist, orthopedic surgeon, physical 
medicine and rehabilitation specialist, or another mus-
culoskeletal specialist may be recommended for patients 
with a systematic rheumatic disease, functional deteriora-
tion, septic arthritis or osteomyelitis, trauma, malignancy, 
laboratory abnormality, or misalignment that might 
benefit from orthotics, or patients who respond poorly 
to treatment, are unable to work, or carry on with other 
interests are at risk for falling.
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Foreword

Scope and Target Population
This guideline is intended for use with established patients who complain of a painful knee that may be due 
to degenerative joint disease/osteoartiritis.  An established patient is one who has been seen at his or her 
primary clinic or medical group at least once.  This guideline includes criteria for referral to a rheumatolo-
gist or orthopedic specialist. 

Clinical Highlights and Recommendations
• 	 Schedule a same-day appointment if a patient reports the following: hot, swollen joint with or without 

fever and/or feeling ill, cannot bear weight on leg, leg or foot is cool or blue, deformity, severe pain, 
locked knee, and/or patient demands to be seen the same day.  (Annotation #1c)

•   	 For patients who are not scheduled for a same-day visit, provide advice on basic techniques to reduce 
pain and inflammation in the knee. These include rest, ice, compression, elevation, and the use of appro-
priate over-the-counter analgesics.  (Annotation #1e)

•  	 When a patient is diagnosed with degenerative joint disease of the knee, avoid obtaining an x-ray on 
the first visit unless specifically indicated.  (Annotation #6) 

•  	 Educate the patient regarding overall goals of treatment.  These include education regarding the disease 
and self-management, pain reduction, exercise that promotes joint health, and improvement in patient 
functioning and safety.  Consider referral to physical therapy.  (Annotation #10)

Priority Aims 
1.	 Improve the efficacy of diagnostic imaging for evaluating degenerative joint disease.

2.	 Increase the use of recommended conservative approach as first-line treatment for degenerative joint 
disease.

3.	 Increase patient education for patients with degenerative joint disease.

Related ICSI Scientific Documents
Related Guidelines

•	 Anticoagulation Therapy Supplement

•	 Assessment and Management of Chronic Pain

•	 Venous Thromboembolism

•	 Venous Thromboembolism Prophylaxis

Technology Assessment Reports

•	 Acupuncture for Chronic Osteoarthritis Pain, Headache, and Low Back Pain (#36, 2000)

Patient and Family Guidelines

•	 Assessment and Management of Chronic Pain for Patients and Families
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Evidence Grading
Individual research reports are assigned a letter indicating the class of report based on design type:   A, B, 
C, D, M, R, X.

Key conclusions are assigned a conclusion grade: I, II, III, or Grade Not Assignable. 

A full explanation of these designators is found in the Supporting Evidence section of the guideline.

Disclosure of Potential Conflict of Interest
In the interest of full disclosure, ICSI has adopted the policy of revealing relationships work group members 
have with companies that sell products or services that are relevant to this guideline topic.  The reader should 
not assume that these financial interests will have an adverse impact on the content of the guideline, but they 
are noted here to fully inform readers.  Readers of the guideline may assume that only work group members 
listed below have potential conflicts of interest to disclose.

Alan Hunt, MD has received consulting or speaker fees in the past 12 months from Arthrex.

No other work group members have potential conflicts of interest to disclose.

ICSI's conflict of interest policy and procedures are available for review on ICSI's Web site at 
http://www.icsi.org.
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Algorithm Annotations

Definition of Degenerative Joint Disease/Osteoarthritis
Degenerative joint disease is a heterogenous class of joint disorders characterized by degeneration and loss 
of cartilage, alteration of subchondral bone, and associated soft tissue changes that may be due to a variety 
of causes.  These changes, which are the result of cartilage injury exceeding the rate of cartilage repair, occur 
gradually over time.  Clinical criteria for the definitive diagnosis of degenerative joint disease of the knee 
are based on history, physical examination, and roentgenologic findings that may occur late after the onset of 
pathologic findings.  Degenerative joint disease, for the purposes of this guideline, includes patients in whom 
cartilage injury may exceed the rate of repair, resulting in the potential for progressive joint destruction.

Though hard to define, osteoarthritis is a frequent and costly condition.  The American College of Rheuma-
tology reports that more than 21 million Americans are affected by osteoarthritis.  It is the most common 
type of arthritis, which is the leading cause of disability in the United States.  Total costs associated with 
arthritis are estimated by the Centers for Disease Prevention and Control to be almost $65 billion annually.  
The Centers for Disease Prevention and Control estimates that by the year 2020, sixty million Americans, 
or almost 20% of the population, will be affected by some form of arthritis, and nearly 12 million will 
experience activity limitation.

Triage Algorithm Annotations

1c.	Does Patient Need to Be Seen Today?
The time frame in which a patient may be seen can be determined by asking a series of triage questions.  
The questions are intended to determine which symptoms require more urgent treatment by a physician and 
which ones can be managed through phone advice.

Phone follow-up is one way to ensure that patients keep appointments.  These follow-ups can provide 
additional slots for patient appointments for capitated products.  They increase revenue generation for fee-
for-service products.  Some clinics, however, may not have the staff to support this activity. 

The patient should receive an immediate urgent care, emergency department, clinic, provider visit if he or 
she meets any of the following criteria:

•	 Hot, swollen joint, with or without fever and/or feeling ill

-	 This criterion captures the patient with a possibility of an acute bacterial joint or periarticular 
infection, either of which would require immediate attention.

•	 Cannot bear weight on leg

-	 This criterion captures the patient with:

•	 atypical bacterial infection,

•	 atraumatic fracture, or

•	 traumatic fracture or derangement.

•	 Leg or foot is cool and/or blue

-	 This criterion captures the patient with an acute vascular occlusive event.
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•	 Deformity

-	 This criterion captures the patient with a fracture.

•	 Severe pain

-	 This criterion captures the patient with an acute vascular occlusive event.

	 Please refer to the ICSI Venous Thromboembolism guideline.

•	 Locked knee (unable to bend or extend)

-	 This criterion suggests torn cartilage or a loose body.

•	 Patient demands to be seen today

-	 This criterion captures the patient with other conditions for which immediate attention may be 
required.

If the patient meets any of the following criteria, a provider should review the triage decision and determine 
when the patient should be scheduled for a visit:

•	 Now taking chemotherapy for cancer

-	 This criterion requires review of the patient who may be on immunosuppressant medications 
(and who therefore may not demonstrate typical manifestations of infection).

•	 Now taking immunosuppressive drugs

-	 This criterion requires review of the patient who may be on immunosuppressant medications 
(and who therefore may not demonstrate typical manifestations of infection).

•	 History of diabetes

-	 This criterion requires review of the patient who may have poor sensation (diabetic neuropathy) 
and who therefore may not be able to accurately report symptoms of conditions that may require 
immediate attention.

•	 Sickle cell anemia

-	 This criterion requires review of the patient who may have a sickle cell crisis or acute vascular 
occlusive event.

•	 On prednisone

-	 This criterion requires review of the patient who may not demonstrate typical manifestations 
of infection.

1d.	Schedule Visit According to Urgency
The patient should receive an appointment within the next three days if he or she meets any of the following 
criteria:

•	 Unable to go to work or school due to pain

-	 The provider will need to appropriately assess disability status.

•	 Swelling

-	 Swelling suggests conditions for which medical care positively affects morbidity (i.e., sprain, 
strain).

Patients with other types of knee pain should be scheduled for the next available routine visit.
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1e.	Provide Appropriate Patient Education

Key Points:

•	 Patient education should include advice on basic techniques such as rest, ice, 
compression, elevation and the use of appropriate over-the-counter analge-
sics.

•	 Recommending the use of over-the-counter analgesics or NSAIDs prior to 
the first visit is controversial.  

When a patient is scheduled for an appointment within three days or several weeks, recommendations for 
home self-care should be given by the medical information nurse or other appropriate personnel.  This pre-
appointment education does not take the place of a provider visit, but is only interim advice.

Education should include advice on basic techniques to reduce pain and inflammation in the affected joint.  
Such techniques include rest, ice, compression, elevation and the use of appropriate over-the-counter anal-
gesics as follows:

Rest:		  Reduce or avoid activities that aggravate the pain.  Alternate work with rest 		
			   throughout your day.

Ice:				   Ice pack applied to the affected joint for 10-15 minutes several times a day.  Protect 	
			   the skin with clothing or a towel.

Compression:	 If swelling is present, a compression such as an Ace™ wrap dressing or sleeve may 
			   be used.  It should be unwrapped and rewrapped three to four times per day.

Elevation:		  Elevate the affected extremity above the level of your heart to help reduce 
			   swelling.

Analgesics:		  Recommend acetaminophen in standard over-the-counter doses for pain if the 
			   patient has no signs of liver disease or excessive intake of alcohol. Over-the- 
	 	 	 counter anti-inflammatories (NSAIDs) such as ibuprofen, naproxen sodium 
			   or acetylsalicylic acid may be used if the patient has no history of ulcer disease, 
			   diabetes, renal disease, liver disease, coronary artery disease or bleeding diathesis; 
			   is not currently using anticoagulants such as warfarin or heparin, has no sensitivity 
			   to these medications; and is not pregnant.  Caution should be exercised in recom-	
			   mending chronic NSAID use in persons over age 65 due to the high risk of gastro- 
			   intestinal hemorrhage in this population over time.

The following over-the-counter medications may be recommended by the triage person at the clinic.  These 
medications and dosages will provide analgesic and/or anti-inflammatory effects.

•	 Acetaminophen 500 mg extra strength tablets, one to two tablets up to four times per day, but do 
not exceed eight tablets per day

•	 Ibuprofen 200 mg tablets, one to two tablets every four to six hours as needed, up to six tablets per 
day

•	 Aspirin 325 mg one or two tablets every four hours as needed, not to exceed 4,000 mg/day

•	 Naproxen sodium 220 mg one to two tablets every 8-12 hours, up to three tablets in 24 hours, for 
those over age 65, one tablet every 12 hours, up to two tablets per 24 hours
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Source:  Handbook of Non-Prescription Drugs.  Published by American Pharmaceutical Association.

These medications need to be taken on a full stomach and on an as-needed basis.  Should a patient choose 
to take the highest dosage, he or she may achieve an anti-inflammatory effect from ibuprofen, aspirin or 
naproxen sodium.  Acetaminophen has only analgesic effects.

Recommending the use of over-the-counter analgesics or NSAIDs prior to the first visit is controversial.  
Standard textbooks of medicine and osteoarthritis recommend establishing the diagnosis before prescribing 
medications.  However, these medications are readily available, and patients use them.  Of some concern is 
the fact that over-the-counter NSAIDs such as ibuprofen, acetylsalicylic acid, and naproxen are very effec-
tive treatments for inflammatory joint manifestations of infections, malignancies, and inflammatory arthritis 
and may have the potential to obscure the diagnosis if taken prior to the first visit.  This potential has not 
been extensively studied; however, at least one study has failed to show that NSAIDs delay or obscure the 
diagnosis in traumatic conditions.  The American College of Rheumatology recommends establishing the 
diagnosis prior to recommending treatment.

Another concern is the possible toxic effects in the elderly, including gastrointestinal bleeding, renal toxic 
effects, and central nervous system effects.  Risk factors for these complications include prior history of 
gastrointestinal pathology, renal disease, hypertension, reduced cardiac output, hypovolemia and central 
nervous system pathology.  

NSAIDs are contraindicated in patients on anticoagulants or with a bleeding diathesis.  The dose of NSAID 
recommended in the guideline is analgesic and can be anti-inflammatory, but is suboptimal for inflamma-
tion.

Concerns have been raised about the effects of the chronic use of acetaminophen on renal function and hepatic 
function (particularly in patients who consume alcohol).  Patients should be cautioned about chronic use 
and advised not to use alcohol concurrently.  The dose should not exceed 4,000 mg per day.  The American 
College of Rheumatology recommends using nonpharmacologic modalities first, then acetaminophen, then 
NSAIDs.

Doses of 400-1,200 mg/day of ibuprofen are analgesic and have fewer side effects.  Doses of 2,400-3,600 
mg/day also suppress inflammation and have more frequent adverse effects.  Doses of 1,800 mg/day are 
usually effective in osteoarthritis.

(Bradley, 1991; Gurwitz, 1990; Jones, 1992; Williams, 1993)

Since there is no data that one NSAID is more efficacious than another, the use of ibuprofen or naproxen 
sodium would be most cost effective.  It is suggested that NSAID use should be prioritized on the basis of 
cost.

The College of Rheumatology recommends patients who have comorbidities and are taking chronic medica-
tion may require liver and renal functioning tests.

A patient education brochure or other written information to reinforce home self-care instruction may be 
offered to the patient.  This information may be given over the phone, or the patient may be able to pick it 
up at the clinic if the clinic has the information available in a handout or brochure.  Recommended patient 
education resources are listed in the Support for Implementation section of this guideline.

In certain systems, telephone follow-up may be used to confirm appointments or to allow patients to cancel 
appointments if home self-care has resolved the initial problem.

Supporting evidence is of classes:  A, C, D
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Diagnosis and Treatment Algorithm Annotations

2.	 Provider Visit
The appropriate treatment of knee pain is dependent upon an accurate history and physical examination.  The 
success of treatment is dependent upon the dedication of the patient and the application of correct rehabilita-
tive principles (Krause, 1990; Yates, 1986).  The provider visit should focus on diagnosis of degenerative 
joint disease/osteoarthritis of the knee rather than the differential diagnosis of knee pain.  

History
•	 Age at first sign of painful symptoms.  Have you had this pain before?  Is it continuous or episodic?

•	 How did the pain present (sudden onset or slow worsening over time)?  

•	 How would you classify the pain (sharp, dull, pinching, episodic, tight)?

•	 How would you rate your average pain over the last month (0-10)?

•	 What activity reproduces the pain?  What makes it go away?

•	 Where is the pain?

•	 Are there any associated symptoms (locking, swelling, giving way, stiffness)?

•	 Activity history:  What are you doing for exercise?  What have you changed about your exercise regimen?  
What kind of work do you do?

•	 Previous treatments/surgery/diagnostic studies 

•	 Do you have any chronic medical illnesses?  Any allergies?

•	 Ask differentiating questions, e.g., does patient have a history of blood clots, psoriasis, gout, liver disease 
or a recent deer tick bite?

Rationale for obtaining an accurate history:

•	 Enables the provider to be thorough

•	 Enables the provider to make the appropriate diagnosis

-	 70 percent of accurate diagnoses are done by obtaining a thorough and accurate history

Physical Examination
Typical physical examination findings in degenerative arthritis of the knee include:

•	 Swelling due to effusion with little synovial thickening, usually with little warmth

•	 Atrophy of the surrounding muscles

•	 Active and passive range of motion may both be restricted

•	 Crepitus

•	 Pain and muscle spasm at the extremes of existing range of motion

•	 Joint deformity
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The physical examination may include some or all of the following components as appropriate:

•	 Inspection for deformity or abnormalities

•	 Check foot pulses

•	 Tenderness

•	 Presence and location of warmth or erythema

•	 Presence and location of swelling or effusion

•	 Range of motion, active and passive

•	 Assess stability, varus, valgus, posterior drawer, Lachman

•	 Meniscal compression (McMurray's test)

•	 Crepitance

•	 Assessment of patellar function

•	 Evaluation of gait

The patient must have complaints such as swelling, catching, locking.  Discomfort should be localized over 
the joint line, either medial or lateral.  The most sensitive compression test is palpation of the joint line with 
the knee over the edge of the examining table bent at 30 degrees.  In this position gentle varus/valgus stress 
will produce pain, but also palpable crepitation over the joint line.

The next most useful compression test is the McMurray's.  It is most useful for big, unstable tears.  The 
examiner should be able to feel a "pop" as the unstable meniscal fragment gets caught. It should also elicit 
the same type of pain the patient experiences if they have catching and locking symptoms.

The Apley is the other compression test that is commonly described in the textbooks.  However, it is not 
particularly useful or sensitive; therefore, generally not recommended.

Supporting evidence is of class:  D

3.	 History and Physical Examination Indicate Degenerative Joint 
Disease/Osteoarthritis?
A history and physical examination may produce a nonspecific result.  The practitioner may wish to get 
laboratory tests, x-rays, or other tests to help diagnose the patient's condition.  It is possible that a patient 
has both degenerative joint disease/osteoarthritis and another diagnosis.

In general, the following are consistent with the diagnosis of degenerative joint disease of the knee:

•	 Less than 30 minutes of morning stiffness

•	 Long-standing pain that increases with weight bearing or stairs and lessens with rest

•	 Insidious onset

•	 Bony deformity (osteophyte)

•	 Contracture

•	 Crepitation on movement

•	 Effusions that are not warm as in inflammatory arthritis
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The following are inconsistent with degenerative joint disease of the knee:

•	 Fever or chills

•	 Erythema

•	 Warmth

•	 Large effusions

•	 Locking or giving way

(Hochberg, 1995)

Supporting evidence is of class:  R

6.	 Further Diagnostic Testing
If history and physical examination are not conclusive for degenerative joint disease alone, further diag-
nostic testing is indicated.  For the purposes of this guideline, diagnostic testing includes x-rays, joint taps, 
magnetic resonance imaging, bone scan, computed tomography, and laboratory tests.

X-Rays
With a diagnosis of degenerative joint disease of the knee, avoid obtaining an x-ray on the first visit unless 
it is specifically indicated.  Indications for x-rays in the evaluation of joint pain may include (Brandt, 1989; 
Messieh, 1990):

•	 History of trauma to rule out fracture

•	 Presence of significant effusion – especially monarticular arthritis

•	 After physical examination, the pain cannot be explained by ligamentous strain or bursitis, and the 
patient has not had a prior x-ray of that joint done

•	 Loss of joint range of motion without an established pre-existing condition

•	 Severe joint pain – even with known pre-existing diagnosis at that joint

•	 Prereferral to an orthopedist – if surgery is contemplated

•	 Persistent significant knee pain, especially in a young patient

•	 Conservative treatment failed

The major indication for follow-up x-rays for degenerative joint disease of the knee is to identify new 
pathology, not simply to log disease progression.

Degenerative changes in weight-bearing joints have been described in up to 90 percent of persons younger 
than 40 years old studied at autopsy.  There is a noticeable lack of related clinical symptoms.  Only about 
30 percent of persons with x-ray evidence of osteoarthritis complain of pain at the relevant site.

If the physician chooses to obtain an x-ray, standing anteroposterior (weight bearing), lateral (possibly 
weight bearing) and patellar (tangential) are recommended.  Standing anteroposterior more reliably show 
joint space narrowing than other views.  The American College of Radiology Appropriateness criteria was 
reviewed and supports an x-ray, knee anteroposterior standing or supine (ACR Appropriateness criteria) 
(Pavlov, 2005).

One cohort study of osteoarthritis showed very little correlation in the x-rays over an eight-year period.
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When a diagnosis of degenerative joint disease of the knee is made, computed tomography, bone scans and 
magnetic resonance imaging are not recommended.

Indications for laboratory testing in degenerative joint disease
•	 Non-traumatic monarticular effusions with swelling generally require aspiration with the following tests 

performed on the fluid (if the fluid is not straw colored and clear):

-	 Gram stain and bacterial culture

-	 Crystal analysis

-	 Cell count and differential

-	 Not recommended:  glucose, protein

The synovial fluid in osteoarthritis should be non-inflammatory, i.e., less than 200 wbc/mm3 but in a 
flare could rise to 1,000-2,000 wbc/mm3.  Fluid should be clear to only faintly turbid.  Synovial fluid 
glucose levels can be low in very inflammatory rheumatoid arthritis, or crystalline arthritis in the pres-
ence of sepsis and are not recommended.

Consider a Lyme test in the presence of monarticular arthritis with joint swelling if the patient gives a 
history of deer tick bite, erythema chronicum migraines rash or possible exposure to ticks.

•	 Consider referral or further evaluation for infection, inflammation, neoplastic or toxic etiologies.  
Lyme serology and synovial fluid analysis are suggested in inflammatory disease.  Lupus does not 
usually cause a monarticular arthritis, so the main reason to order an antinuclear antibody for joint 
pain is if there is a concern about polyarticular inflammatory arthritis.

•	 If a patient has osteoarthritis by x-ray that is not due to past trauma or known process and if the patient 
is younger than 50, the following may be considered:

-	 Iron studies (Fe/TIBC) – less than 75 percent saturation and/or ferritin greater than 300 to rule out 
hemochromatosis

-	 Calcium, phosphorus and alkaline phosphatase to evaluate for hyperparathyroidism

-	 Features of acromegaly:  check phosphorus, glucose, consider plasma growth hormone level

-	 Dark urine on standing or black shards in synovial fluid:  check serum and urine homogentisic 
acid

-	 Abnormal liver function tests:  consider Wilson's disease or hemochromatosis

-	 Diabetes may accelerate the osteoarthritis process and elevated blood sugar should raise the ques-
tion of hemochromatosis or acromegaly in the appropriate clinical setting.

-	 An elevated serum uric acid does not make a diagnosis of gout.

Supporting evidence is of classes:  D, R

7.	 Referral to Specialty Providers
When specialty referral is indicated, coordinated management by the primary care provider and a musculo-
skeletal specialty provider is desirable.  On the initial visit, the provider may reach a diagnosis that requires 
further evaluation or treatment by a specialty provider.  Referral to rheumatologist, orthopedic surgeon, 
physical medicine and rehabilitation specialist, or another musculoskeletal specialist may be recommended 
for patients:

•	 With a systemic rheumatic disease such as rheumatoid arthritis, systemic lupus erythematosus, 
scleroderma, vasculitis, inflammatory myopathy, and severe osteoporosis.
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•	 With functional deterioration due to a rheumatic disease

•	 With septic arthritis or osteomyelitis

•	 With trauma such as a fracture or ligament injury that may require surgery or other treatment that 
the primary care physician is unable to provide

•	 With a primary or metastatic malignancy

•	 With a laboratory abnormality if uncertainty exists about its interpretation

•	 With chronic musculoskeletal problems who are responding poorly to treatment

•	 Whose function is impaired enough to significantly impact either vocational or avocational inter-
ests

•	 Who have fallen or are at risk of falling or who have other safety issues

•	 With a misalignment that might benefit from orthotics

A patient may not respond after standard therapy options.  Consideration may then be given to referral to an 
arthritis specialist-rheumatologist, physical medicine and rehabilitation specialist, or orthopedic surgeon.

(American College of Rheumatology, 1989; American College of Rheumatology Subcommittee on Osteo-
arthritis Guidelines, 2000)

Supporting evidence is of class:  R

10.	Treatment of Degenerative Joint Disease/Osteoarthritis of the 
Knee

Key Points:

•	 The overall goals of treatment are to:

-	 Provide the patient with an understanding of the disease and self manage-
ment,

-	 Reduce pain,

-	 Instruct in exercises to promote joint health, and

-	 Improve overall patient functioning and safety.

•	 Treatment should include the following components in a progressive fashion 
over time:

-	 Patient education

-	 Pain management

-	 Exercise

-	 Assistive devices

-	 Physical therapy
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•	  A follow-up visit should be scheduled three to six weeks after the initial 
visit.

Patient Education
Treatment at the initial visit begins with education.  A discussion of the disease and its natural history will 
allow realistic goals for treatment to be established.  The patient should be instructed in methods of proper 
body mechanics and joint protection.  Lifestyle or environment changes should be suggested to eliminate 
excessive and recurrent trauma.  Weight reduction should be recommended for overweight individuals.  
Moderate exercise should be encouraged.  Vigorous activities that produce prolonged pain and inflammation 
should be avoided.  A healthy, balanced diet with adequate vitamin intake is also recommended.

Focus group sessions have shown that patients have many faulty beliefs and expectations.  Many patients 
are dissatisfied with explanations or concerned that the physician does not fully understand their case.  
Most osteoarthritis treatment requires self-care, so patients need to be informed about the components and 
rationale of this "self-care."  Group instruction may be more effective than individual instruction.  A study 
by Lorig, et al. demonstrated cost saving in patients in an education program through decreased frequency 
of physician visits (Lorig, 1993; Mazzuca, 1997; Mazzuca, 1999).

The provider may wish to consider a referral to education classes for self-management of arthritis.  There 
are some computer-based education programs and several self-help books that may be appropriate.  If the 
patient seems to need more help in problem solving to implement self-care, consider referral to a nurse 
for medication instruction, physical therapy for exercise instruction, or an occupational therapist for joint 
protection instruction.

Patient education should, in general, be reinforced with further written or verbal instruction.

Patient education resources describing joint protection, exercise, pain relief and basic healthy living habits 
are included in the Support for Implementation section of this guideline.

Supporting evidence is of class:  C

Pain Management
•	 Joint protection

The patient should be instructed to avoid prolonged standing, kneeling, squatting and stair climbing.

If obese, the patient should lose weight through modification of diet and a consistent low-impact aerobic 
conditioning program such as walking 30-60 minutes a day.  If a patient with degenerative joint disease 
of the knee is unable to walk, consider referral to a physiatrist or physical therapist to assist in identifying 
appropriate alternative aerobic conditioning exercises.

Impact loading, prolonged static loading, kneeling, squatting, stair climbing and obesity have been shown 
to have an impact on osteoarthritis in general, and on the knee in animal, biochemical and epidemiologic 
studies (Cooper, 1994; Felson, 1992; Felson, 1997; Pronk, 1994).  Patients should be advised to lose 
weight and avoid these activities.

If work or home activities seem to aggravate the problem, consider an outside evaluation by an appro-
priate health care professional.

•	 Physical modalities

-	 Cold:  ice packs, ice massage.  These can be applied every three to four hours as needed for 15-20 
minutes at a time.

-	 Heat:  warm bath or shower for 15-20 minutes, heat lamp, heating pad, warm compresses.
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Heat and/or ice:  These modalities, while effective, have risks.  Most commonly these risks include 
neurovascular compromise, frostbite and burns.  When these modalities are recommended, the patient 
should be educated in how to avoid these complications.  Instruction as to reasonable expectations is 
critical.  Many patients equate these treatments with "curative rehabilitation" and discontinue using them 
when the condition persists, even though they experience pain relief.  Many patients have tried these 
modalities, but not for a sufficient duration for analgesia to occur.  Although rare, frostbite and burns can 
occur and are occasionally severe, so patients should be advised to avoid these complications.  When 
multiple joints or muscles are to be treated, a 15-20 minute warm bath or shower at 100°-105°F may be 
most practical.  Because this can produce significant vasodilation, the patient should be cautioned about 
orthostatic symptoms, and it may be contraindicated in patients with cardiovascular disease.

A single joint or area such as the knees may be treated with heat.  Although there are no published 
supporting studies, in one practice, fewer burns have been seen with the heat lamp than with heating 
pads.  Ice packs and ice massage are contraindicated in patients at risk of vasospasm or ischemia.  Ice 
should be removed when the skin is numb.

The patient may choose the modality that provides the most pain relief.

(Jurisson, 1995; Brosseau, 2004b)

•	 Medications

The patient may be started on a course of acetaminophen or, if not effective, a nonsteroidal anti-inflam-
matory drug (NSAID) in appropriate analgesic doses if there are no contraindications to those medica-
tions.  Since there is no proven efficacy of one NSAID over another, unless the patient has a history 
of peptic ulcer disease or is on anticoagulants, a less expensive one should be tried initially.  A COX-2 
inhibitor may be preferred for patients over age 65, those with a history of dyspepsia while taking COX-
1-NSAIDs, or those with increased risk factors for gastrointestinal hemorrhage.

If an analgesic or NSAID was initiated prior to the visit, the patient should be questioned about dose, 
effectiveness and complications.  Important considerations of effectiveness are changes in the patient's 
ability to sleep, work, perform household activities and activities of daily living as a result of the use 
of the medication.  Equally important are adverse effects such as drowsiness, gastrointestinal upset (or 
bleeding) and fluid retention.  Some authors advocate screening renal, hepatic and bone marrow function 
early after initiating a chronic course of NSAIDs, and periodically thereafter.  If an analgesic dose has 
been inadequate, an anti-inflammatory dose may be more effective in some patients.  Signs and symptoms 
of inflammation do not predict whether an NSAID at anti-inflammatory doses will be effective.

Although clinical trials of NSAIDs have not shown complications to be particularly frequent, the 
prevalence of painful musculoskeletal conditions results in prevalent use of NSAIDs with consequent 
large absolute numbers for patient mortality, hospitalization and morbidity and therefore, high cost 
to the health care system as a whole.  COX-2 inhibitors may add some margin of safety for patients 
with a history of peptic ulcer disease, and can be used in patients taking anticoagulants.  International 
Normalized Ratios (INRs) must be monitored closely at the initiation of these agents.  There is no data 
suggesting that these offer added benefit as far as pain relief over acetaminophen or older NSAIDs in 
analgesic doses, and there is no good comparison data for these expensive and newer compounds.  For 
this reason, use of acetaminophen has been advocated by some as a first-line pharmacologic agent and 
has been shown to be safer in the short term.  The pathophysiology of degenerative joint disease is in 
part, and in some cases wholly, mechanical, the result of stress to the joint exceeding repair.  Some 
authors advocate less reliance on pharmacologic and more reliance on mechanical measures such as 
joint protection by attention to joint congruence.  In one study, nonpharmacologic management of pain 
resulted in discontinuation of NSAIDs without loss of effectiveness in two out of three patients chroni-
cally managed with NSAIDs for osteoarthritis.
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The prudent approach may be to use nonpharmacologic methods as the first line and to use the least toxic 
but effective analgesic necessary to optimize function.  In most patients, episodic use of medications 
when the joint has been overused or injured is all that is needed.  The American College of Rheumatology 
advocates nonpharmacologic pain management as first-line therapy for osteoarthritis.

(American College of Rheumatology, 2000; American College of Rheumatology Subcommittee on 
Osteoarthritis Guidelines, 2000)

Elderly patients or those with increased blood pressure or risk factors for hypertension should be moni-
tored for elevated blood pressure (Qiu, 1998; Smalley, 1995; Uebelhart, 1998).

The nutriceutical agents glucosamine (1500 mg daily) and chondroitin sulfate (1200 mg daily) are 
widely available and tried by patients.

A January 2001 Lancet article reported the long-term effects of glucosamine in a three-year random-
ized, double-blind placebo-controlled trial of 212 patients with degenerative joint disease of the knee 
(Reginster, 2001).  On both objective measurement of disease progression (mean joint space width of 
the medial compartment of the tibiofemoral joint by digital image analysis) and a standardized and 
validated measure of symptoms (WOMAC index), statistically significant differences were noted, with 
the glucosamine group showing symptomatic improvement and slowing of disease progression. The 
authors concluded that glucosamine may have combined structure-modifying and symptom-modifying 
effects.  There were no differences in safety between the treatment and placebo groups.  This study did 
not appear to have the problems cited in the Journal of American Medical Association meta-analysis.  
Although additional studies confirming these results are needed, it seems appropriate at this point to 
discuss these findings with patients.

The Glucosamine/Chrondrotin Arthritis Intervention Trial (GAIT) evaluated glucosamine and chrondrotin 
sulfate as treatments for osteoarthritis.  A combination of the two has shown to have benefits and may 
be reasonable to offer to patients (Clegg, 2006).

Based on the data we now have it seems reasonable for physicians to discuss the use of glucosamine 
sulfate, with or without chondroitin sulfate, pointing out that, although it appears that they may be 
beneficial both for symptoms and for slowing of disease progression, these agents do not fall under the 
FDA approval process, and unknowns remain regarding efficacy, tolerability and toxicity.

It is reasonable to recommend a 60-90 day trial of the combination of glucosamine and chondroitin 
sulfate, leaving the decision for ongoing (continuing) therapy to patients on an individual basis.  

Narcotic medications are not advised as first-line treatment.  Carefully monitored narcotic dosing may 
be considered for patients who are intolerant of NSAIDs and have not received sufficient benefit from 
physical therapy (PT), occupational therapy (OT) and other modalities.  Dosing should begin in a progres-
sive fashion.  Systemic administration of adrenocorticosteroids is of no value.  The American College 
of Rheumatology advocates the use of nonpharmacologic methods first and addition of medication only 
when additional analgesia is necessary.

Glucosamine should not be taken by those with allergy to shellfish.  Other side effects may also 
occur.

•	 Miscellaneous pain relievers

Some patients may refuse the usual medical management, may not be candidates because of contra-
indications, or may request other treatments.   When heat, cold or medications are contraindicated or 
ineffective, the following may also be considered:

-	 Electrical stimulation such as TENS – Electrical stimulation may require referral to a physical 
therapist and is expensive, but is helpful for pain relief in some patients (Osiri, 2004).
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-	 Massage – Massage of various types can provide temporary pain relief, is relatively nontoxic  
and can be applied by the patient independently with instruction.

Other physical modalities may provide temporary pain relief and may be suggested by a physical 
therapist.  If the provider is unfamiliar with the indications and contraindications for other physical 
modalities, consider referral to physical medicine and rehabilitation.

-	 Acupuncture – Acupuncture has been shown effective as an adjunct for pain relief in osteo-
arthritis of the knee (Berman, 1995; Berman, 1999; National Institutes of Health, 1997).  A 
variety of specialists may have training in acupuncture, including physiatrists, anesthesiologists, 
osteopaths, chiropractors and others.

-	 Wedge insoles – While randomized controlled trials are few in number, there is a trend suggesting 
that wedge insoles to reduce the varus during stance in medial compartment OA can reduce 
the associated pain sufficiently to reduce the need for pain medications and is a reasonable 
adjunct to other treatments (Marks, 2004; Pham, 2004; Toda, 2001; Toda, 2004).  Patients can 
be referred to a pedorthotist, podiatrist, orthotist, physical medicine & rehabilitation (PM&R) 
physician, or physical therapist (PT) to assist in fitting a patient with the appropriate wedge 
insole.

-	 Unloader braces and knee sleeves – Knee sleeves and unloader braces can reduce pain in patients 
with varus deformities (Barnes, 2002; Finger, 2002; Kirkley, 1999; Matsuno, 1997).  They can 
be referred to an orthotist, PM&R physician, or PT to assist in fitting and independent use of 
the brace.

There is some thought that varus and valgus deformities can contribute to overloading the medial and 
lateral compartments, respectively, thus increasing pain and possibly accelerating the progression of 
the cartilage destruction. Strategies to reduce the deformity can include exercise, bracing of the foot, 
ankle or knee, or surgery.  It has also been suggested with some clinical evidence that high heels can 
increase loads in the knees and therefore physicians should recommend that their patients not wear 
high heel shoes.

•	 Cognitive restructuring, stress management, relaxation

These are covered in pain management classes and support groups, the Arthritis Self-Help Course, 
and stress management classes.  Consider referral to one of these classes if they are available.  Some 
of these are covered in the Arthritis Foundation brochure "Managing Your Pain" referenced in the 
Support for Implementation section of this guideline.

•	 Ensure adequate restorative sleep

Provide instruction in basic sleep hygiene measures.  Assess causes of non-restorative sleep (pain, 
nocturia, depression, psychosocial stress, poor sleep hygiene, sleep disorder, CHF, etc.) and treat appro-
priately (relaxation before bed, instruct in use of sleep hygiene, amitriptyline, etc.).

Supporting evidence is of classes:  A, B, C, D, M, R

Exercise
Exercise should be recommended for patients with degenerative joint disease of the knee.  [Conclusion 
Grade I: See Conclusion Grading A – Annotation #10 (Exercise Recommended)]

Exercise should include the following:

•	 Active range of motion for the hip, knee and ankle for maintaining and regaining range of motion 
and for promoting joint health and nutrition.  Maintenance of cartilage nutrition and differentiation 
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requires frequent congruent contact of opposing surfaces through their entire range with appropriate 
loading.  Successful experimental cartilage repair in animals and humans requires range of motion 
exercises.  It is therefore reasonable to recommend range of motion exercises to patients where joint 
health is at risk or where cartilage injury likely has occurred.  Patients can perform these indepen-
dently and safely.

•	 Progressive walking.  Begin walking for a duration that is well tolerated as a baseline such that it 
does not produce accelerating knee pain over successive days.  Gradually increase the walk duration 
to a goal of 30-60 minutes five to seven days per week for closed chain strengthening and endurance 
training of the legs and for management of obesity.  It may also contribute to a sense of well-being 
and pain control.  Patients with limited tolerance for walking may prefer to start by walking in a pool, 
pushing a shopping cart, or using an exercise bike or other exercise equipment.  Many patients do 
not have access to a pool or exercise equipment, however.  Patients with symptomatic osteoarthritis 
of the knee are often deconditioned.  Aerobic conditioning in patients with osteoarthritis of the knee 
has been shown to improve endurance, pain and function.

•	 Quad sets with vastus medialis obliques activation at 15° flexion to full knee extension in external 
hip rotation.  Evidence to date suggests that quadriceps weakness, deconditioning, altered propri-
orception, and altered gait biomechanics are common in osteoarthritis of the knee and may precede 
the onset of symptoms and disability, as well as contribute to disability.  A number of studies 
have suggested that the quadriceps quickly becomes inactive and atrophied in patients with knee 
pathology.  Quadriceps setting can at least partially reverse this and is easily and safely done on an 
independent basis.  Other studies have shown that a physical therapist-supervised exercise program 
may be required for further gains in strength and function in some patients.  Quadriceps strength-
ening exercises can improve strength, decrease pain, decrease rate of loading during heel strike, 
and improve function without worsening symptoms.

If the patient has difficulty walking, has contractures, has severe exercise intolerance, has fallen or has other 
reasons for being unable to carry out this exercise program, consider referral to a physiatrist or physical 
therapist for a supervised program two or three times a week until the patient can perform an independent 
exercise program.  A physical therapist may focus on the use of other modalities and more specific exercises 
to regain range of motion, strengthen the lower extremities, and improve endurance.  If there is severe loss 
of function, a physiatrist may be helpful in supervising treatment for complex loss of function.

Obesity is a well-established risk factor for development and/or progression of osteoarthritis of the knee, 
hip and hands.  Aerobic conditioning is an important component of weight control.  Knee injuries, knee 
instability, and repetitive impact loading are significant risk factors for knee osteoarthritis.  Advice about 
exercise and sport participation should include instruction in  prevention of knee injury.  Sport-specific 
training has been shown to reduce the incidence of joint injury.  Patients who wish to participate in sports 
that include activities involving impact loading, torsional forces to joints, or otherwise put the participant 
at risk of injury (football, basketball, volleyball, soccer, rugby, etc.) should be referred to a sports physician 
who can screen for factors predisposing to injury in those sports and recommend sport-specific remedial 
training prior to participation.

Patients should, in summary, be instructed in a regular exercise program that includes:

•	 Physical Activity:  This is defined as physical activity accumulating to 30 minutes per day most 
days of the week.

•	 Aerobic Conditioning:  20-60 minutes, three to five days a week at a moderate level (Borg, rela-
tive perceived exertion, three to four out of 10 or 50 percent, maximal heart rate).  This can be 
accomplished by walking, pool exercises or using exercise equipment such as treadmills, bicycles, 
elliptical trainers, and other cardiovascular fitness machines.  Note: not all patients have access to 
these machines.
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•	 Strengthening of the Lower Extremities:  There are many ways to do this, and the specifics of 
strengthening in osteoarthritis in the knee have not definitely been established.  Exercise regimes 
that produce more effective strengthening are more effective for pain and disability.  Referral to a 
physical therapist preferably with special training of the knee, where available, is appropriate.

•	 Range of Motion and Flexibility Exercises:  Patients can perform these independently and safely.  
They should include the hip, knee and ankle.

Some patients may be more compliant in the social milieu of an aquatic or land-based exercise class for 
patients with arthritis such as may be offered at the YMCA/YWCA.  Patients with more severe symptoms 
may best be started in a pool or other exercise that unloads the knee.

Weight control is most effective when there is an exercise component, such as a walking  
program.

(Brosseau, 2004a; Deyle, 2000; Ettinger, 1997; Fransen, 2001; Hopman-Rock, 2000; Petrella, 2000; van 
Baar, 1999)

Supporting evidence is of classes:  A, M

Assistive Devices
In some cases an assistive device such as a splint, brace, cane, crutch or walker may be an appropriate 
component of initial treatment (Salter, 1983).

A cane in the hand opposite the affected knee has been shown in biomechanics labs to substantially reduce 
load to the affected knee and hip.  

Although anyone with appropriate training may instruct in the use of assistive devices, it may be most 
efficient to refer to a physical therapist, occupational therapist, ergonomist or other professional who is 
trained to select and instruct in the use of these devices.  A physical therapist can teach most patients to use 
a knee sleeve, cane or walker in one to two visits.  Other assistive devices such as reachers, bath benches, 
raised toilet seats, grab bars, etc. may be suggested by an occupational therapist, sometimes in a visit to 
the home, where other safety issues may also be addressed.  In the workplace, an occupational therapist, 
physical therapist or ergonomist may suggest modifications.  Sport-specific trainers may provide the best 
advice regarding athletic activities.

Supporting evidence is of class:  R

Physical Therapy
Some patients may benefit from a supervised exercise program or from specific therapeutic  modalities the 
therapist can provide.

11.	Follow-Up Provider Visits
The response to initial treatment should be assessed at follow-up visits.  If the patient is responding well to 
initial treatment, key points of the treatment plan should be reviewed and reinforced and the following pain 
rating question should be repeated:  How would you rate your average pain over the past month (0-10)?   If 
the patient has had little improvement in symptoms or function or has had complications, the provider may 
consider progressive and/or escalated use of the approaches in Annotation #10, "Treatment of Degenerative 
Joint Disease/Osteoarthritis of the Knee."
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Medication Change because of Lack of Effectiveness
•	 Trial of a different anti-inflammatory medication.  (Patient should be kept on medication for two to four 

weeks before trying a different one.)

•	 Injections

-	 Local intra-articular corticosteroid injections may provide short-term or long-term relief of pain 
and may be appropriate at this point for some patients.  A suggested dose is 40 mg triamcinolone.

-	 A series of injections of hyaluronan preparation may also be appropriate to relieve pain at this point 
in some patients.  Current data suggests that these injections are only moderately effective up to 
10 weeks.  Data suggests that patients with milder disease will get a better response to hyaluronan 
injections, and those with complete collapse of the joint space are less likely to respond.

(Brandt, 2001; Evanich, 2001; Guidolin, 2001; Petrella, 2002; Modawal, 2005)

While corticosteroids require a single injection, hyaluronan is given in a series of injections, generally 
three to five. 

Synthetic hyaluronates may be effective treatment for pain in selected patients with mild to moderate 
Degenerative Joint Disease of the knee.  [Conclusion Grade II: See Conclusion Grading Worksheet B 
– Annotation #11 (Synthetic Hyaluronates)] 

Exercise
The issue of exercise should be readdressed comprehensively at this time. Exercise may include a plan 
given through instruction at the clinic or a program supervised by a physical therapist, athletic trainer or 
other comparable professional. 

Referral to Specialty Providers
A patient may not respond after standard therapy options.  Consideration may then be given to referral to 
an arthritis specialist – Rheumatology, Physical Medicine and Rehabilitation, or Orthopedic Surgery.  (See 
Annotation #7, "Referral to Specialty Providers.")

Supporting evidence is of classes:  A, D,  M
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I.	 CLASSES OF RESEARCH REPORTS

A. 	 Primary Reports of New Data Collection:

Class A:	 Randomized, controlled trial

Class B:	 Cohort study

Class C:	 Non-randomized trial with concurrent or historical controls 
			  Case-control study 
		 	 Study of sensitivity and specificity of a diagnostic test 
			  Population-based descriptive study

Class D:	 Cross-sectional study 
			  Case series 
			  Case report

B.	 Reports that Synthesize or Reflect upon Collections of Primary Reports:

 	 Class M:	 Meta-analysis 
		  Systematic review 
		  Decision analysis  
		  Cost-effectiveness analysis

Class R:	 Consensus statement 
			  Consensus report 
			  Narrative review

Class X:	 Medical opinion

II.	 CONCLUSION GRADES

Key conclusions (as determined by the work group) are supported by a conclusion grading worksheet that 
summarizes the important studies pertaining to the conclusion.  Individual studies are classed according 
to the system defined in Section I, above, and are assigned a designator of +, -, or ø to reflect the study 
quality.  Conclusion grades are determined by the work group based on the following definitions:

Grade I:  The evidence consists of results from studies of strong design for answering the question 
addressed.  The results are both clinically important and consistent with minor exceptions at most.  The 
results are free of any significant doubts about generalizability, bias, and flaws in research design.  Studies 
with negative results have sufficiently large samples to have adequate statistical power.

Grade II:  The evidence consists of results from studies of strong design for answering the question 
addressed, but there is some uncertainty attached to the conclusion because of inconsistencies among the 
results from the studies or because of minor doubts about generalizability, bias, research design flaws, 
or adequacy of sample size.  Alternatively, the evidence consists solely of results from weaker designs 
for the question addressed, but the results have been confirmed in separate studies and are consistent 
with minor exceptions at most.

Grade III:  The evidence consists of results from studies of strong design for answering the question 
addressed, but there is substantial uncertainty attached to the conclusion because of inconsistencies 
among the results from different studies or because of serious doubts about generalizability, bias, research 
design flaws, or adequacy of sample size.  Alternatively, the evidence consists solely of results from a 
limited number of studies of weak design for answering the question addressed.  

Evidence Grading System
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Grade Not Assignable:  There is no evidence available that directly supports or refutes the 
conclusion.

The symbols +, –, ø, and N/A found on the conclusion grading worksheets are used to designate the quality 
of the primary research reports and systematic reviews:

+ indicates that the report or review has clearly addressed issues of inclusion/exclusion, bias, generaliz-
ability, and data collection and analysis;

– indicates that these issues have not been adequately addressed; 

ø indicates that the report or review is neither exceptionally strong or exceptionally weak;

N/A indicates that the report is not a primary reference or a systematic review and therefore the quality has 
not been assessed.
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Conclusion Grading Worksheet B – Annotation #11 
(Synthetic Hyaluronates)
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This section provides resources, strategies and measurement specifications 
for use in closing the gap between current clinical practice and the 
recommendations set forth in the guideline.

The subdivisions of this section are:

•	 Priority Aims and Suggested Measures

-	 Measurement Specifications

•	 Key Implementation Recommendations

•	 Knowledge Products and Resources

•	 Other Resources Available
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Priority Aims and Suggested Measures

1.	 Improve the efficacy of diagnostic imaging for evaluating degenerative joint disease.

	 Possible measures for accomplishing this aim:

a.	 Percent of patients diagnosed with degenerative joint disease with knee x-ray panels that include a 
standing view of the knee.

b.	 Percent of patients diagnosed with degenerative joint disease who did not receive MRIs during the 
diagnostic process.

2.	 Increase the use of recommended conservative approach as first-line treatment for degenerative joint 
disease.

	 Possible measures for accomplishing this aim:

a. 	 Percent of patients diagnosed with degenerative joint disease receiving non-pharmacologic pain 
management as part of the first-line treatment.

b.	 Percent of patients diagnosed with degenerative joint disease receiving acetaminophen or analgesic 
dose nonsteroidal medications as the first-line medication.

c.	 Percent of patients diagnosed with degenerative joint disease with documentation that they have 
been advised to exercise regularly.

3.	 Increase patient education for patients with degenerative joint disease.

	 Possible measures for accomplishing this aim:

a.	 Percent of patients with degenerative joint disease with documented education in four comprehensive 
areas:  protecting the joint, exercise, pain relief, healthy living habits.

b.	 Percent of patients with degenerative joint disease receiving patient education on medications and 
their uses.
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Measurement Specifications

Possible Success Measure #1a
Percentage of patients diagnosed with degenerative joint disease with knee x-ray panels that include a 
standing view of the knee.

Population Definition
All patients age 18 and older with a diagnosis of degenerative joint disease.

Data of Interest
# of patients diagnosed with degenerative joint disease with a knee x-ray panel that includes a standing 

view 

total # of patients diagnosed with degenerative joint disease who have a knee x-ray panel taken 

Numerator/Denominator Definitions
Numerator:	 X-ray panels that include a standing view might be identified by the following CPT codes:

73562 	 Includes anteroposterior, lateral and/or patellar views (this code is used as 
a 3 view code, i.e., code 73560 plus a standing view).

73565	 Radiologic examination, both knees, standing, anteroposterior.

	 Degenerative joint disease of the knee might be identified using the following ICD-9 		
	 codes*:

715.96	 Osteoarthritis (degenerative) of the lower leg.

715.16	 Osteoarthritis (degenerative) idiopathic, primary, lower leg.

715.26	 Osteoarthritis (degenerative) secondary, lower leg.

715.36	 Osteoarthritis (degenerative) localized, lower leg.

Denominator:	 Patient population identified through diagnosis specific for degenerative joint disease in the 
knee and any knee x-ray panel taken.

Method/Source of Data Collection
The medical records of a random sample of patients who have a degenerative joint disease diagnosis specific 
to the knee may be reviewed monthly.  From the claims (billing) data, all patients age 18 and older with 
degenerative joint disease of the knee may be identified.  If possible, this list might be reduced to include 
only those who had knee x-rays at that visit.  This patient pool may then be used to randomly select cases for 
review of the x-ray panels taken and determination of which of those panels included a standing view x-ray.  
Alternatively, the Degenerative Joint Disease Optional Data Collection Tool (provided as an example at the 
end of the measurement section) could be used for data collection as patients present with a painful knee.

Time Frame Pertaining to Data Collection
Data may be collected monthly.
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Notes
The intent of the guideline is not to increase the number of x-rays taken, but to ensure that when an x-ray 
is obtained, it will be a standing one.  This measurement assesses what proportion of knee x-rays taken are 
of the standing view type.  The reported measure should increase toward 100%.
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Possible Success Measure #3a
Percentage of patients with degenerative joint disease with documented education in four comprehensive 
areas: protecting the joint, exercise, pain relief, healthy living habits.

Population Definition
Patients 18 years of age and older diagnosed with degenerative joint disease.

Data of Interest
# of records with documentation of patient education about degenerative joint disease

total # of patients with degenerative joint disease whose medical records are reviewed

Numerator/Denominator Definitions
Numerator:	 Documented is defined as any evidence in the medical record that patient education materials 

were provided related to caring for degenerative joint disease as recommended in the guide-
line.

Denominator:	 Patients with a diagnosis code of 715.96, 715.16, 715.26, 715.36 who have not been seen in 
clinic with the same diagnosis code within the previous six months.

Method/Source of Data Collection
Data may be collected electronically using the claims/encounter database or the enrollment database.  
Medical groups should identify patients with degenerative joint disease seen at the clinic.  Each medical 
group can then generate a list of all eligible patients with degenerative joint disease seen during the target 
month/quarter.  The eligible patients are those who are 18 years old and older who have been continuously 
enrolled in the clinic for the past six months.  A random sample of 20 charts can be chosen from this list.  
The patient medical records will be reviewed for any evidence that a clinician provided patient education.

Time Frame Pertaining to Data Collection
A minimum of 20 charts per month can be reviewed.
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Probing Measures
Some medical groups report difficulty in obtaining standing view x-rays due to limitations in the 
available technology, i.e., x-ray (radiologic) equipment.  This probing measure is identified to aid 
medical groups in the process of making standing view x-rays possible using already available  
equipment.

Suggested Probing Measures:
1.	 Why are standing view x-rays not obtained?

•	 Can standing view x-rays be obtained using available radiologic equipment without techno-
logical modifications?

•	 Is the technological limitation the reason that standing view x-rays are not obtained for the 
identified population in this guideline?

•	 Can simple modifications be identified that make the standing view x-ray possible? [e.g., several 
wooden boxes of varied heights may be constructed for the patients to stand on in order to line 
up the x-ray equipment with the knee(s).]

	 These measures may all be collected at the same time in a short time frame.  Following data collection, 
steps may be taken to create possible solutions and implement the procedures.  Success may be reflected 
in increased number of standing view x-rays.

2.	 Are there differences in the rate of standing view x-ray panels obtained in this patient population between 
clinics in the same system?

3.	 What are the common characteristics of those people who do not receive standing view x-ray panels?

4.	 What are the common characteristics of those people who do not receive patient education?

	 Diagnosis and Treatment of Adult Degenerative Joint Disease (DJD)/Osteoarthritis (OA) of the Knee	
Priority Aims and Suggested Measures	 Ninth Edition/March 2007



Institute for Clinical Systems Improvement		  	
	 	 	
	 	 	

www.icsi.org

39

Optional Data Collection Tool
Date Member

ID
Patient
Name

Patient
presenting with
painful knee

Patient
Diagnosed
with DJD

X-ray
taken

Standing
x-ray
taken

MRI
 taken

Exercise
prescribed or
recommended

Patient
education
provided

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
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Key Implementation Recommendations

The following system changes were identified by the guideline work group as key strategies for health care 
systems to incorporate in support of the implementation of this guideline.

1.  	 Have a system in place that assures the patient will be seen for a same-day appointment if a patient 
reports the following: hot, swollen joint with or without fever and/or feeling ill, cannot bear weight on 
leg, leg or foot is cool or blue, deformity, severe pain, locked knee, and/or patient demands to be seen 
the same day.

2.  	 Develop a process  that identifies a designated care provider  who can provide advice on basic techniques 
to reduce pain and inflammation (e.g ice, rest, compression) in the knee.

3. 	 Have a system in place that guarantees that education will occur and/or educational materials are provided 
to the patient regarding overall goals of treatment.  Education can include  information regarding the 
disease and self-management, pain reduction, exercise that promotes joint health, and improvement in 
patient functioning and safety.

4.	 Develop a system that has pre-identified referral sources so as to remove barriers that will interfere with 
referrals to specialists.

Knowledge Products and Resources

Criteria for Selecting Resources
The preceding resources were selected by the Degenerative Joint Disease guideline work group as additional 
resources for providers and/or patients.  The following criteria were considered in selecting these sites.

•	 The site contains information specific to the topic of the guideline.

•	 The content is supported by evidence-based research.

•	 The content includes the source/author, and contact information.

•	 The content clearly states revision dates or the date the information was published.

•	 The content is clear about potential biases, noting conflict of interest and/or disclaimers as 
appropriate.

Resources Available to ICSI Members Only
The following materials are available to ICSI members only.  Also available is a wide variety of other 
knowledge products including took kits on CQI processes and Rapid Cycling that can be helpful.  To 
obtain copies of these or other Knowledge Products, go to http://www.icsi.org/knowledge.

To access these materials on the Web site you must be logged in as an ICSI member.

	 Diagnosis and Treatment of Adult Degenerative Joint Disease (DJD)/Osteoarthritis (OA) of the Kneee	
	 Ninth Edition/March 2007



Institute for Clinical Systems Improvement		  	
	 	 	
	 	 	

www.icsi.org

41

Title/Description Audience Author/Organization Web sites/Order Information
ACR Web site provides information 
to specialists in arthritis care and 
fact sheets for patients on arthritis-
related topics, including Degenera-
tive Joint Disease.

Health Care 
Professionals;
Patients and 
Families

American College of 
Rheumatology (ACR)

http://www.rheumatology.org/ 
public

Patient focused site.  Includes advice 
on lifestyle modifications to 
improve management of arthritis, 
pain management and medications.  
Also provides directory of local 
chapters.

Patients and 
Families

Arthritis Foundation http://www.arthritis.org 
toll free number: 
1-800-283-7800

Mayo Clinic patient-oriented 
website. Type "osteoarthritis" in the 
search box for more information.

Patients and 
Families

Mayo Foundation for 
Medical Education and 
Research

http://www.mayoclinic.com

The health information page 
provides links to content from 
various institutions and centers that 
make up the NIH. Search "osteoar-
thritis" under the alphabetized list 
for more information.

Patients and 
Families

National Institutes of 
Health

http://www.health.nih.gov

Other Resources Available
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