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Summary Statement
Symptomatic knee osteoarthritis (OA) is a prevalent chronic degenerative disease that is
associated with impaired quality of life and physical functioning. Although there is no cure for
knee OA, regular exercise participation consistently results in improvements in quality of life,
physical function, and knee OA symptoms. Findings from contemporary randomized controlled
trials also demonstrate that lifestyle interventions involving modification of exercise and dietary
behaviors yield superior improvements in relevant quality of life outcomes relative to either
intervention alone.
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Knee osteoarthritis (OA) is a chronic, progressive degenerative disease that increases in
prevalence with advancing age (6). The joint damage and symptoms (i.e., pain, stiffness, and
fatigue) accompanying symptomatic knee OA result in activity restriction, muscle atrophy,
reduced quality of life, and difficulty in performance of functional tasks involving
ambulation and transfer. Inactivity, secondary to the symptoms of knee OA, results in
muscular weakness and physical deconditioning that exacerbates pain symptoms and
accelerates the progression towards physical disability. Thus, knee OA is a prevalent chronic
condition that acts as one of the primary causes of activity restriction and functional
limitations among older adults (4, 14).

There is no cure for knee OA and traditional treatments (e.g., pharmacologic and surgical
interventions) have mixed efficacy and are linked with adverse long-term side effects.
Consequently, current approaches to treatment have increasingly focused upon lifestyle
modification designed to help manage OA symptoms. There is considerable evidence that
exercise is an efficacious lifestyle intervention for knee OA patients (8, 16). Specifically,
exercise consistently results in modest, yet meaningful improvements in pain symptoms,
physical function, and quality of life in knee OA patients. Consistent with these findings,
exercise is now advocated as an essential portion of the medical management of knee OA in
contemporary treatment guidelines (1).

Being overweight or obese can exacerbate the pain symptoms and functional limitations
accompanying OA (19). Thus, although increased physical activity participation is central to
improving quality of life, emerging evidence suggests that the combination of exercise and
dietary weight loss approaches produces superior improvements in several key quality of life
outcomes among OA patients who are overweight or obese relative to exercise alone (17,
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18). Many knee OA patients also experience considerable obstacles to successfully adopting
and maintaining physical activity/exercise participation as part of behavioral disease
management efforts. Consequently, the purpose of the present article is to provide an
overview of role of physical activity and weight loss for enhancing quality of life in knee
OA patients. Behavioral and programmatic considerations that are integral to optimizing the
beneficial effects of exercise upon quality of life outcomes in knee OA are also highlighted.

Body Weight in the Development of Knee OA
Although the etiology of knee OA is multifactorial, being overweight or obese is recognized
as being a primary independent risk factor for developing knee OA. Significant relationships
between even small increases in body mass index and prevalence of knee OA have been
consistently documented (15). Findings from the Framingham Heart study and the first
National Health and Nutrition Examination Survey (NHANES I) demonstrated that
individuals with the highest body weights had the greatest risk of developing knee OA (3,
7). Prospective studies also revealed that individuals who become overweight or obese have
significantly greater risk of developing knee OA and that successful weight loss
substantially reduces the risk of knee OA (7, 20). It is important to note, that while being
overweight or obese is consistently related to increased risk of developing knee OA, the role
of body weight in the progression of diagnosed OA is less clear (8, 9). However, recent
findings suggest the link between body weight and OA severity may be related to the type
and degree of joint malalignment (25). The link between body weight and the risk and
severity of knee OA highlights the importance of changes in lifestyle, including increased
physical activity and modified dietary intake, as key components of successful knee OA
management approaches.

Importance of Exercise and Weight Management
In the absence of a cure for OA, current treatment approaches are increasingly focusing
upon lifestyle interventions that enhance individual’s functional health and quality of life.
Findings from several randomized controlled trials of patients with knee OA demonstrate
that exercise results in modest, yet significant improvements in quality of life (8, 16). Recent
evidence also supports the utility of combining exercise with dietary modification in the
treatment of overweight or obese knee OA patients. For example, findings from the
Arthritis, Diet, and Activity Promotion Trial (ADAPT), a single blind randomized controlled
trial of 316 older, overweight or obese knee OA patients, revealed that in those receiving a
combined exercise and dietary weight loss intervention experienced greater weight loss and
superior improvements in physical function and pain symptoms compared to patients
receiving exercise alone, dietary weight loss alone, or healthy lifestyle education (18). The
combined intervention resulted in a weight loss of approximately 6% at 18 month follow-up
suggesting that achieving even a modest amount of weight loss through the concomitant
modification of exercise and dietary behavior results in a synergistic effect that is superior to
implementation of either intervention alone. Miller et al (17) subsequently demonstrated that
a more intensive weight loss (10% of body weight) intervention resulted in significantly
greater improvements in quality of life when compared to a weight stable control group.

Although it is possible that promoting greater amounts of weight loss (>10% of body
weight) through appropriate modification of exercise and dietary behaviors could be of even
greater benefit to quality of life for OA patients, neither the optimal amount of weight loss
nor the dose-response relationship between weight loss and improvements in quality of life
outcomes have been clearly defined for overweight or obese knee OA patients. It is also
important to recognize that behavioral weight loss interventions primarily addressing
modification of exercise and dietary behavior typically result in the modest amounts (e.g.,
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5–10%) of weight loss (8, 17, 18). Consequently, the feasibility and efficacy of promoting or
sustaining greater amounts of weight loss for OA patients is also presently unknown.

Physical Activity Considerations
Exercise consistently yields meaningful improvements in pain, physical function, and other
relevant aspects of quality of life for knee OA patients (8, 16). It is also well established that
elevating energy expenditure through increased exercise and/or physical activity levels is an
integral component of successful behavioral weight management approaches (8, 12, 22).
Therefore, increasing physical activity levels by engaging in structured exercise, purposeful
activity, and mobility-related activities of daily living is an essential aspect of the successful
behavioral management of OA symptoms.

Despite the strong support for the beneficence of exercise for OA patients, knowledge of the
most appropriate types or amounts of physical activity/exercise for knee OA patients
remains relatively limited. Muscle atrophy and weakness contribute to the functional
limitations and pain commonly observed in patients with knee OA and findings from several
randomized controlled trials reveal the benefits of lower extremity strength training for
offsetting these impairments and enhancing quality of life (7, 15, 17, 20). Impairments in
aerobic endurance and cardiorespiratory fitness are also important determinants of
functional capacity and one’s ability to successfully engage in mobility-related activities of
daily living. Thus, with regard to the most effective type of exercise, exercise programs
designed to enhance quality of life in OA patients should target impairments in muscular
and cardiorespiratory fitness through the inclusion of both aerobic and strength training
components.

In addition to encouraging OA patients to engage in both aerobic and strength training
exercises, the amount of activity patients should be prescribed also warrants careful
consideration. Given that increased energy expenditure aids in weight management efforts
and promotes increased fitness gains, titrating the exercise prescription towards higher
volumes of physical activity participation could be viewed as sensible approach that could
yield the most favorable changes in quality of life outcomes. Nonetheless, evidence from the
Fitness and Arthritis in Seniors Trials (FAST) demonstrating that higher volumes of exercise
were not the most efficacious approach for individuals with OA suggests a more cautious
prescription approach is warranted (21). Specifically, the most physically active FAST
participants, who were accruing over 40 minutes of moderate intensity walking per day,
reported pain and functional limitations that did not differ significantly from non-exercising
control participants. Conversely, participants engaging in approximately 30 min per day of
moderate intensity walking exhibited the most favorable improvements in pain and physical
function. These results suggest that prescribing generally modest volumes (e.g., 30 min) of
daily moderate intensity physical activity, essentially levels of physical activity comparable
to those recommended in national physical activity guidelines for general health promotion
and disease prevention, may be preferable for enhancing quality of life in OA patients.

Sedentary and inactive knee OA patients are characterized by marked variability in exercise
tolerances and preferences. Thus, from a programming perspective, no single exercise
prescription will result in optimal improvements in fitness and quality of life outcomes for
all patients. Flexibility in programming and personalization of the exercise prescription is
essential to successfully promoting physical activity and improving quality of life.
Nonetheless, general physical activity guidelines, based on national guidelines (2) and
approaches implemented in prior exercise interventions targeting OA patients, have been
developed and warrant consideration (8, 13, 16). Central aspects of this prescription
approach are to encourage patients to begin moderate intensity walking four to five times
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per week. Intensity is not as critical as total energy expenditure when promoting exercise in
weight management efforts. Additionally, many of the patients that progressed to reaching
30 or more minutes of moderate intensity walking in our prior exercise interventions
achieved this volume of activity through participation in multiple, intermittent bouts of
walking lasting anywhere from 5 to 20 min in duration. Accordingly, one reasonable
approach is to encourage patient to accrue 10–15 minutes of moderate intensity walking four
to five times a week initially and gradually introduce additional multiple intermittent
sessions that progress towards an overall volume of 30–40 min per day.

Strength training exercises focusing on the muscles of the lower body should be performed
two to three times per week using a weight that allows participants to complete 8–12
repetitions without experiencing excessive knee pain or fatigue. Performing strength training
using traditional resistance exercise machines, dynabands, dumbbells, or ankle weights have
all been found to be feasible and effective ways to implement this training component (7, 8,
12, 17).

Behavioral Considerations in Lifestyle Changes for Knee OA Patients
Being overweight or obese can exacerbate the pain and functional limitations that commonly
accompany symptomatic OA. As noted previously, even modest weight loss results in
meaningful improvements in various OA outcomes and provides strong support for the
utility of implementing lifestyle exercise and dietary interventions in the treatment of knee
OA patients (8, 17, 18). Despite the potential benefits of weight loss through exercise and
dietary interventions, many OA patients experience considerable behavioral challenges
when attempting to change lifestyle physical activity and dietary behaviors. The knee pain,
fatigue, and a lack of mobility and physical activity-related self efficacy are meaningful
barriers to patients’ motivation for adopting and maintaining recommended lifestyle
changes. Evidence from several recent studies suggests attention to some key behavioral
considerations may enhance the efficacy of lifestyle intervention approaches for knee OA
patients (8–12, 21, 22).

Shaping realistic expectations about the process and outcomes accompanying the adoption
of exercise and dietary weight management strategies is a key behavioral concern. Many
overweight individuals adopt lifestyle interventions expecting to lose three or four times the
amount of weight commonly observed with behavioral weight management programs.
Failure to achieve unrealistic expectations can undermine confidence and motivation to
continue lifestyle behavior change efforts (9, 13). Modifying diet and exercise habits
requires considerable effort and vigilance to maintain. Counseling individuals about the
amount of weight loss typically achieved through exercise and dietary modification, the
amount of weight loss associated with improved quality of life, and time and effort required
to achieve these outcomes may assist individuals in setting realistic process and outcome
goals. Additionally, moderate intensity walking and strength training sessions can be
accompanied by modest, transient increases in knee pain and fatigue in knee OA patients (9,
10). Individuals should be informed of this possibility to set appropriate expectations
regarding normal exertional and symptom responses to acute exercise participation. Patients
should also be encouraged to pace themselves to prevent excessive physical discomfort, rest
when experiencing pain or fatigue, and integrate sensible, gradual progression when
increasing intensity or duration. As noted previously, many knee OA patients reach targeted
volumes of physical activity by accruing activity through multiple, intermittent bouts of
activity. Teaching participants to actively monitor multiple factors during exercise such as
perceived exertion, pain, and fatigue levels can foster appropriate activity pacing and, in
turn, facilitate physical activity maintenance and weight loss efforts.
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Emerging findings also reveal that changes in OA patients’ pain intensity and satisfaction
with their physical function are integral determinants of the quality of life benefits of
lifestyle interventions (see Figure 1). That is, individuals reporting the greatest improvement
in their pain symptoms, satisfaction with physical functioning, and mobility-related self-
efficacy experience the most favorable quality of life changes (24). Systematically
monitoring changes in these outcomes during the course of exercise and weight loss
programs can provide both participants and health and fitness professionals with important
feedback about intervention efficacy and patient responsivity to the behavior change effort.

In addition to the challenges posed by disease symptoms, many sedentary OA patients also
struggle to cope with more common barriers to physical activity and dietary behavior
change. Maintaining regular exercise participation is a critical determinant of long term
quality of life benefits for OA patients. Indeed, poor post-intervention exercise adherence
rates have been implicated in the deterioration of pain and physical function benefits
frequently observed following the end of structured exercise interventions (8, 21). Providing
participants with training in basic behavioral skills necessary to overcome barriers to
physical activity and independently self-regulate physical activity and dietary behaviors can
promote better long-term maintenance of lifestyle behavior change. A new approach, the
group-mediated cognitive behavioral (GMCB) physical activity intervention, has recently
yielded significant improvements in physical activity, physical function, and quality of life
in large randomized controlled trials targeting older adults with chronic disease or mobility
disability (22, 23). We applied this approach with knee OA patients in a recently completed
pilot study and observed that the GMCB approach resulted in superior physical activity
participation and more favorable changes in quality of life relative to a traditional center-
based exercise therapy intervention (11, 12). Consequently, integrating group-based self-
regulatory skills counseling with lifestyle exercise and dietary interventions is one
intervention approach that shows considerable promise for facilitating behavior change
maintenance among knee OA patients. Examples of the basic behavioral skills addressed in
the GMCB intervention we implemented in our recent randomized controlled trial in
sedentary, knee OA patients are provided in Table 1.

In summary, inactivity compounds the adverse effects of knee OA on quality of life and
functional health. Exercise results in modest, yet clinically meaningful improvements in pain
symptoms, physical function, and quality of life. Exercise is a beneficial lifestyle
intervention for OA patients that is now advocated as an important aspect of the medical
management of knee OA. However, for overweight or obese individuals with OA,
combining exercise and dietary modification that results weight loss is associated with
superior improvements in quality of life relative to either intervention alone. Individuals
with knee OA face numerous behavioral challenges in adopting and maintaining physical
activity. However, recent evidence indicates that attention to key behavior considerations
can aid in fostering physical activity maintenance and augment the beneficial effect of
lifestyle interventions on quality of life

Condensed Version and Bottom Line
Exercise consistently results in improvements in quality of life for knee OA patients.
Although exercise represents a promising lifestyle intervention, recent findings demonstrate
that combining exercise and dietary weight loss is superior to implementing either
intervention alone for overweight or obese individuals with knee OA. Many OA patients
struggle with the challenge of adopting and maintaining exercise and dietary behavior
change. Integrating key behavioral strategies with exercise and weight management
programming can aid in facilitating successful behavior change and augmenting the effects
of these approaches on quality of life outcomes.
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Learning Objectives

To develop a more comprehensive understanding of the quality of life benefits of
exercise and key behavioral considerations for improving physical activity participation
and weight management efforts in knee osteoarthritis patients.
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Figure 1.
Pain and Satisfaction with Function as Mediators of the Effects of Lifestyle Exercise and
Dietary Interventions on Quality of Life
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Table 1

Recommended Basic Behavioral Strategies to Promote Physical Activity in Knee OA Patients

Provide patients counseling, instruction, and practice in:

Self-Monitoring: monitoring/tracking of physical activity and the intensity, effort sense, and pain experienced during activity

Goal-Setting: setting realistic, yet challenging, short term and long-term behavioral and outcome-related goals

Barrier Problem-Solving: using the group setting to identify, evaluate, and implement peer-initiated solutions to overcome common and disease-
related barriers that impede regular physical activity participation

Independent Activity Planning: gradually phased increased in responsibility for planning and carrying out independent exercise/physical activity
sessions
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