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Physical activity – good or bad 
for preventing and treating 
 osteoarthritis in athletes
Alessio Bricca, Søren T. Skou, Linda Baumbach

People who suffer from osteoarthritis are often unsure whether they can continue to 
 exercise. Some don’t even start, fearing that exercise will do more harm than good. But 
if you follow certain rules, you can benefit from exercise – even if the disease has already 
started.

Introduction
Physical activity is well known to improve cardiovascular, 
mental, and social health throughout the lifespan. How-
ever, some people still consider osteoarthritis a wear and 
tear disease that is negatively affected by physical activ-
ity. This belief is based on the observation that joint pain 
sometimes increases after physical activities. Is physical 
activity thus not good for joint-related health and maybe 
even harmful? What should an athlete do to prevent or 
manage osteoarthritis? This article discusses this paradoxi-
cal concept by analysing the latest evidence about physical 
activity for preventing and treating osteoarthritis among 
athletes and provide recommendations to clinicians and 
athletes.

The stories of Anne and David
Anne is 14 years old and enjoys mostly reading. However, 
Anne is also playing handball in a team. They train twice a 
week and have competitions during the weekend. Anne’s 
mum knows that physical activity is important during ado-
lescence to adopt an active lifestyle and stay healthy. How-
ever, since she heard from a new working college, that she 
can no longer run and jog due to knee injuries during her 
adolescents when she was playing handball, Anne´s mum 
is afraid that this might happen to her child as well, espe-
cially since she observed that some youth of the handball 
team already dropped out due to injuries during the last 
seasons. Anne´s mum is wondering what she should do to 
protect her child. Would making Anne stop playing hand-
ball be better than continuing to play and risk injuries?

David (45 years) is active and healthy but developed knee 
osteoarthritis in recent years. David has been playing foot-
ball since childhood and has enjoyed every game since 
then. At the age of 29, during a football practice session, 

David got a traumatic meniscal injury which was treat-
ed with surgery and an exercise therapy program. David 
went back to the field playing football three months after 
but has been living with a painful knee since then. This 
made David stop playing competitively. On the weekends 
David still plays football with friends, which is the only time 
during the week David is exercising (a classical ‘weekend 
warrior’) [5]. David enjoys very much meeting with friends 
to play the sport and has been playing for his entire life 
but after every game, the pain gets very high and lasts for 
at least a week, until right before playing again. This ap-
proach is not sustainable for David any more. Should stop-
ping playing football be an option?

These two questions are complex. In the case of Anne, we 
got to know that playing handball comes with the risk of 
injuries and thus osteoarthritis and in David´s case, we 
learned that pain increases with playing football. Howev-
er, we also know that being physically active has several 
health benefits, particularly during adolescence and even 
when, as in David´s case, the weekly dose (150 minutes of 
moderate or 75 minutes of vigorous activity) is accumu-
lated, on a single day of the week [5][20].

Physical activity, sport, exercise, and 
exercise therapy: Let’s be clear!
Physical activity is a general term that describes “ Any bodi-
ly movement produced by skeletal muscles that require 
energy expenditure”. It refers to all movements, during lei-
sure time, for transportation, or as part of a person’s work. 
Physical activity is particularly important during childhood 
and adolescence, to establish physical activity as a lifestyle 
and behaviour pattern. However, several types of physi-
cal activity (e. g., sport and exercising) fit the definition of 
physical activity and their impact on health vary. So what 
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should be advised to athletes who are concerned to per-
form activities as they are afraid to develop or worsen their 
osteoarthritis? First of all, let’s define the different types 
of physical activity (▶Table 1).

Facts about OA:  
What needs to be known!
The most common joint condition is osteoarthri-
tis (OA), and its prevalence has doubled during the last 
50 years[17]. One out of five adults, self-reports OA. The 
joints with the highest population impact are the knee and 
hip, as pain and stiffness in these weight-bearing joints 
often lead to reduced function and disability, which can 
cause sick leave, early retirement, and expensive surgery 
[7].

But what is osteoarthritis? Recently it has been argued 
whether OA should be seen as an illness and/or as a dis-
ease [19]. The illness OA (onwards called symptomatic OA) 
is characterized by pain, functional impairments, muscle 
weakness, joint stiffness, and reduced health-related qual-
ity of life. Symptomatic OA is associated with increased 
healthcare utilization, sick leave, and early retirement and 
it is therefore argued that it should be the target of OA 
therapies. Risk factors for symptomatic OA involve pain, 
and being overweight or obese [13]. The disease OA re-
quires structural changes of the affected joint, which are 
however also observed in symptom-free persons [7]. The 
structural changes in joint tissues can result in structur-
al alterations of the articular cartilage and subchondral 
bone. Changes also occur in other structures of the knee 

joint that as the menisci, ligaments, joint capsule, synovi-
um, and periarticular muscles. Two of the strongest risk 
factors for the disease OA are knee injuries and obesity. 
It is however important to remember that symptomatic 
OA (independent of structural changes) leads to increased 
healthcare utilisation.

Preventing OA in athletes:  
What needs to be done!
Athletes performing contact sports have an increased risk 
of OA, since knee injuries are common [2]. The risk for 
knee OA increases with a 4–6-fold after knee injury [12]. 
This highlights the importance of knee injury prevention 
programmes and secondary prevention strategies to pre-
vent or delay knee OA development, for athletes. Such pro-
grams including exercises, training specific muscles and re-
actions, may reduce the risk of non-contact musculoskel-
etal injuries by 23 % among football players [6].

PREVENTION
There is a plethora of resources available online 
e. g. on the website of the “Stiftung Sicherheit im 
Sport” (https://www.sicherheit.sport including the 
fifa11 + program) or the website from the Norwegian 
School of Sports Science (https://fittoplay.org/), 
containing evidence-based injury prevention re-
sources. It is important that these injury prevention 
programs are applied to protect the athletes.

▶Table 1 Definitons

Term Definition Example

Physical Activity Any bodily movement produced by skeletal muscles that 
requires energy expenditure. Physical activity refers to all move-
ment including during leisure time, for transport to get to and 
from places, or as part of a person’s work. [20]

Gardening, taking the stairs, 
 commuting by bike to work

Sport Activities or games, usually involving physical effort or skill [8]. 
Reasons for engagement in sports include pleasure, competition, 
social belonging, and/or financial reward.

Playing football with a recreational 
team twice a week

Exercise Physical activity which is usually regular and done with the inten-
tion of improving or maintaining physical fitness or health [9].

Going to the gym to improve the 
fitness level

Exercise Therapy A regimen or plan of physical activities designed and prescribed 
for specific therapeutic goals. Its purpose is to restore normal 
musculoskeletal function or to reduce symptoms caused by 
diseases or injuries [10].

Exercising during individual physio-
therapeutic sessions or taking part in 
a structured exercise program with 
the aim to decrease pain and improve 
function (e. g., GLA:D®)
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Treating osteoarthritis in athletes:  
How can we support?
Patient education and exercise therapy are the recom-
mended first-line treatment for all patients with osteo-
arthritis, no matter the severity of symptoms and radio-
graphic findings, adding weight management for patients 
that are overweight.

Exercise therapy is clinically safe and the first-line treat-
ment for OA [1]. Supervised exercise therapy two to three 
times a week, aimed at improving aerobic capacity, quad-
riceps muscle strength or lower extremities performance 
is considered the optimal therapeutic exercise for knee OA 
[1]. Participation in a structured program, such as GLA:D®, 
reduces symptoms, such as pain and disability and im-

proves function as well as the quality of life [14], also in 
active patients [15].

Nevertheless, the belief that (all) physical activity types 
may harm knee joint cartilage remains common among 
people with knee OA, and health professionals treating 
the condition, creating a prevailing barrier to implement-
ing evidence-based care [11][16]. Thus, it is important to 
address this barrier and educate patients (and health pro-
fessionals) about the evidence.

Articular cartilage degradation is considered the hallmark 
of OA, while pain is the hallmark symptom. Articular car-
tilage is a connective tissue that covers bone ends in the 
joints and provides lubrication of the meeting surfaces, al-
lowing the transmission of loads with a low frictional co-

▶Fig. 1 Therapeutic recommendations for osteoarthritis of the knee joint (according to Bricca et al. [4]). Source: © A. Bricca [rerif]

Exercise therapy…
relieves pain, does not damage the knee joint cartilage,

nor does it trigger inflammatory reactions

Many osteoarthritis patients and therapists are still convinced that exercise therapy harms joint cartilage

Contrary to this widespread belief, exercise therapy may protect the joint cartilage

Significance for the practice

We should reassure patients with osteoarthritis that exercise therapy will not 
further damage their articular cartilage.

On the contrary:

Exercise therapy can improve cartilage quality

And ... 
there is convincing evidence that exercise therapy prevents 
at least 36 chronic diseases and is effective and safe as treatment of at least 
26 chronic conditions and in people with multiple chronic conditions

Training therapy Weight control Patient education

First-choice therapy for osteoarthritis
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efficient. A systematic review investigated nine RCTs in-
cluding 702 people who performed supervised or unsu-
pervised therapeutic exercise, for 12–48 weeks, 1–5 times 
a week, and concluded that therapeutic exercise seems 
not to harm articular cartilage [3]. The type of exercise 
interventions tested ranged from aquatic therapeutic ex-
ercise to activities including jumping and articular carti-
lage was assessed with imaging biomarkers via Magnetic 
Resonance Imaging including its morphometry (i. e., car-
tilage thickness and volume), morphology (i. e., cartilage 
defects) and composition (i. e., glycosaminoglycans and 
collagen). A second systematic review including 12 RCTs 
with 1114 people who performed supervised or unsuper-
vised therapeutic aerobic exercise, strength training or 
a combination of both has similar results [4]. The dura-
tion of the exercise interventions tested ranged from 4 to 
24 weeks, with a frequency of 2–5 times a week. The mo-
lecular biomarkers assessed were related to inflammation 
(e. g., C-reactive protein and IL-6) and extracellular matrix 
turnover (e. g., type II collagen carboxy propeptide and 
cartilage oligomeric matrix protein). The results showed 

▶Table 2 Strategies associated with increasing physical activity in pa-
tients with OA

Strategy (Behavior 
change technique)

Example

Goal setting Agree on attending 2 sessions of ex-
ercise therapy/weekly with the person 
and reach agreement about the goal.

Behavioural contract Sign a contract with the patient e. g., 
specifying that they will be attend the 
exercise therapy sessions as planned.

Self-monitoring of 
behaviour

Give the patient a pedometer and a 
form for recording daily total number 
of steps.

Unspecified social 
support

Advise the person to call a ‘buddy’ 
when they do not feel to have the 
 motivation to attend the exercise 
therapy sessions.

Non-specific reward Give a reward to the patient if PA goals 
are met.

Monday Tuesday Wednesday Thursday Friday Saturday Sunday

Monday Tuesday Wednesday Thursday Friday Saturday Sunday

Monday Tuesday Wednesday Thursday Friday Saturday Sunday

A

B

C

▶Fig. 2 From an infrequent and high dose of loading (‘weekend warrior’) to more frequent and lower doses of loading. a unsustainable example 
of a ‘weekend warrior’ weekly loading activities and associated joint pain; b example of a transition phase where the person with osteoarthritis 
learns how the loading activities may be redistributed during the week and the effects on the associated joint pain; c return to playing football 
loading activities example. Green smiley = no or little pain on a VAS scale from 0 to 10 (10 is worse pain); blue smiley = moderate pain;  
red smiley = high pain. Source: A. Bricca/Thieme [rerif]
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that therapeutic exercise did not trigger inflammatory re-
actions nor increased the concentration of molecular bio-
markers implicated in OA cartilage [4].

Overall, people with knee OA must be reassured that ther-
apeutic exercise prescribed to prevent or treat knee OA 
is safe for articular cartilage and if anything, possibly im-
prove articular cartilage composition. The belief that all 
physical activities are harmful to cartilage is based on mis-
information (▶Fig. 1).

In addition, patients should be informed about the 
above-mentioned difference between the illness OA and 
the disease OA. It is important that patients understand 
that even if structural changes are present, they do not 
need to lead to symptoms. Furthermore, patient educa-
tion involves the challenge of supporting patients in sus-
tainably self-managing their symptoms. Particularly, they 
need to be supported in adopting an active healthy life-
style. Exercising should become part of their everyday life 
since exercising as pain medication only works if it is per-
formed/taken. Strategies supporting patients with OA in 
increasing and remaining physically active as identified in 
the scientific literature are pointed out in ▶Table 2 [18].

Additionally, modifications of physical activities may be 
required to efficiently self-manage the symptoms of OA.

Recommendations to the athletes
Anne´s mother should support her child in participating 
in sports, due to the long-term benefits of physical activi-
ty during childhood and adolescence. However, to prevent 
injuries and by this the risk of OA, Anne´s mother should 
talk to the team members, trainer, club, and other parents 
to encourage and support the implementation of an injury 
prevention program during the training sessions.

Considering David’s story (▶Fig. 2a) and the evidence, we 
speculate that the answer to the question if he should stop 
playing football is: temporarily yes. David needs to be edu-
cated about how to self-manage frequent knee pain. This 
includes individualized exercise therapy and patient edu-
cation program (e. g., Good Life with osteoArthritis from 
Denmark (GLA:D®) which has been shown to be benefi-
cial also in people highly physically active [14][15]. After 
the program, going back to playing football might be an 
option, if the lessons were learned from the program and 
exercising in addition to playing football are continued 
(▶Fig. 2c). Thus, it might be indicated to go from an in-
frequent and high dose of loading (‘weekend warrior’) to 
a more frequent and lower dose of loading (▶Fig. 2b). As 
part of self-managing osteoarthritis loading the joints fre-
quently (a few times a week) with short and less impact-
ful activities may be preferred to long and infrequent high 
loading (Weekend warriors).

TAKE HOME MESSAGE
Although knee injury is a risk factor for developing 
osteoarthritis and people participating in pivoting 
sports are at risk of sustaining an injury, physical 
activity is safe and important in all people with or at 
risk of developing osteoarthritis. Importantly, if per-
formed properly, it can protect against knee injury 
and reduce symptoms of osteoarthritis. Hence…

 ▪ … for preventing OA – and to reduce the risk of 
sport-related injuries special injury prevention 
programs like the fifa11 + should be implemented 
during training. They reduce the risk of injuries 
and by this of osteoarthritis.

 ▪ …for treating OA, Patients should be informed
 – about the difference between osteoarthritis 

illness and disease as well as the different 
constructs of physical activity, sport, exercise, 
and exercise therapy,

 – that Sports may overload the joints if not 
prepared to sustain such loads,

 – However, exercising 2–3 times a week reduces 
pain and improves functioning, and conse-
quently, sports could become an additional 
option.
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