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Abstract

Background. Osteoarthritis (OA) has a very high rate of comorbidity. Exercise therapy 
is recommended in current guidelines on the management of OA of the hip and knee. 
Unfortunately, current protocols and guidelines for exercise therapy in OA of the hip 
and knee do not offer advice concerning comorbidity- associated adaptations for 
exercise therapy in OA patients. Because of the high prevalence of comorbidity in OA, 
it is important to establish when exercise therapy for OA of the hip and knee should be 
adapted when patients have one or more comorbidities. 
Objective. To identify restrictions and contraindications for exercise therapy for 
common comorbidities (cardiac diseases, hypertension, type 2 diabetes, obesity, chronic 
obstructive pulmonary disease (COPD), depression, chronic pain, low back pain (LBP), 
visual or hearing impairments, and chronic cystitis) in hip and knee OA patients. 
Major findings. Cardiac diseases, hypertension, type 2 diabetes, COPD, and chronic 
cystitis are associated with restrictions resulting from physiological impairments. 
Conversely, LBP, chronic pain syndromes, and depression are associated with 
psychological and behavioural restrictions to exercise therapy. Visual and hearing 
impairments result predominantly in environmental restrictions to exercise. Obesity is 
associated with restrictions resulting from physiological and psychological impairments 
and behavioural barriers. Several absolute contraindications exist and patient safety 
cannot be guaranteed when these are not taken into account during exercise therapy. 
Conclusion. Restrictions and contraindications for exercise in patients with OA of the 
hip and knee and comorbidity have been identified. This overview is helpful in decisions 
on the treatment of patients and will be instrumental in the development of a protocol 
for comorbidity related adaptations in exercise therapy for OA patients. 
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Introduction 

Osteoarthritis (OA) is the most prevalent joint disease and one of the most common 
chronic diseases in Western Society. Moreover, OA has a very high rate of comorbidity1: 

rates between 68 to 85% have been reported2-5. Such high rates of comorbidity are also 
found in the older population in general1. Feinstein defined comorbidity as ‘any distinct 
additional clinical entity that has existed or that may occur during the clinical course of a 
patient who has the index disease (OA) under study’6. Common comorbidities in hip and 
knee OA are cardiac diseases, hypertension, type 2 diabetes, obesity, chronic obstructive 
pulmonary diseases (COPD), OA of the foot and hand, depression, chronic pain, low back 
pain, visual or hearing impairments, chronic cystitis, stroke, and severe bowel disorders 
(>3 month)7,8. In patients with OA of the hip and knee comorbidity is associated with 
greater limitations in daily activities, more pain and a poor functional prognosis5,9. 

Exercise therapy is an effective intervention to relieve pain and to improve daily 
functioning of patients with OA of the knee10,11 and most likely also for hip OA12. 
Furthermore, exercise therapy is recommended in current guidelines on the 
management of OA of the hip and knee13-18. Exercise therapy consists of exercise for 
lower–limb muscle strengthening, aerobic capacity, range of joint motion (ROM), joint 
stability, hydrotherapy, graded activity, and training of daily activities like walking, 
stair climbing, and transfers (e.g., rising from a chair, getting into and out of a car)16-22. 

When comorbidity is present, adaptations of exercise therapy protocols for patients 
with OA of the hip and/or knee may be required. For example, in chronic heart failure 
(HF), breathlessness and fatigue disproportional to the level of exertion should be avoided 
because of the risk of cardiac decompensation23. Also, in COPD, endurance training 
is limited due to dyspnoea. Examples of psychological obstacles to standard exercise 
therapy include avoidance of exercise in chronic pain patients24 and low adherence to 
exercise regimes in overweight or obese patients25. In some cases, comorbidity and the 
ensuing impairments might constitute an absolute contraindication for exercise therapy, 
for example, not healing foot ulcers in diabetic patients which may cause serious health 
problems to the patient26,27. 

Unfortunately, current protocols and guidelines for exercise therapy in OA of the hip 
and knee do not offer advice concerning comorbidity-associated adaptations for exercise 
therapy in OA patients13-18. Current clinical decision making tends to ignore comorbidity 
and adaptations to exercises are often based on intuition and clinical experience. 
Because of the high prevalence of comorbidity in OA of the hip and knee, it is important 
to establish how exercise therapy for OA of the hip and knee should be adapted when 
patients have one or more comorbidities. A protocol on comorbidity-related adaptations 
for exercise therapy in OA of the hip and knee is therefore required. 
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The goal of the present study was to make an inventory of restrictions and 
contraindications for exercise therapy in patients with OA of the hip and knee with 
comorbidity. This overview is helpful in decisions on the treatment of patients. It 
also functions as a first step in the development of a protocol for comorbidity-related 
adaptations in exercise therapy. 

Methods 

Selection of comorbid diseases 
Based on previous research, we selected comorbidities in OA which were: (1) common 
(present >5%) and (2) have impact on pain and/or affect daily functioning. The following 
comorbidities were selected: cardiac diseases, hypertension, type 2 diabetes, obesity, 
COPD, OA of the foot and hand, low back pain, chronic pain, depression, visual or 
hearing impairments and cystitis8. 

Review of the literature about exercise therapy in comorbidities 
A literature search in the PubMed (1966–2009) database was conducted. Studies on 
exercise therapy in cardiac diseases, type 2 diabetes, obesity, COPD, depression, chronic 
pain, low back pain, visual or hearing impairments, and chronic cystitis were included. 
The full search strategy can be found in Appendix 1. References of included studies 
were checked for additional papers. Retrieved papers were reviewed for information on 
restrictions and contraindications for exercise therapy.
 
Analysis 
First, a distinction was made between restrictions to exercise therapy and absolute 
contraindications. Restrictions limit the application of exercise therapy, necessitating 
adaptations to the therapeutic protocol. However, if a contraindication is present, 
exercise therapy is not an option and the patient should be excluded from exercise 
therapy. 

Second, for each comorbidity, the information on exercise restrictions obtained from 
the literature was categorized according to the International Classification of Functioning 
(ICF)28. The ICF is a classification of health and health-related domains. According to the 
ICF, exercise restrictions were categorized as relating to body structure and function, 
activities, participation, personal factors or environmental factors. 
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Results 

Outcome of the literature search 
Our literature search has enabled us to make an overview of restrictions and 
contraindications for exercise therapy in patients with OA of the hip or knee and 
comorbidity (Table 1). It was found that cardiac diseases (coronary heart diseases and 
HF), hypertension, type 2 diabetes, COPD and chronic cystitis are mostly associated with 
restrictions resulting from impairments in body structure and function. Conversely, 
low back pain, chronic pain syndromes and depression are mostly associated with 
psychological and behavioural restrictions to exercise therapy. Visual and hearing 
impairments result predominantly in environmental restrictions to exercise. Obesity is 
associated with restrictions resulting from physiological and psychological impairments 
and behavioural barriers. Several absolute contraindications exist; patient safety during 
exercise therapy cannot be guaranteed when these are not taken into account during 
exercise therapy, for example, pain in the chest before or during exercise in a patient with 
coronary heart disease. In the following paragraphs, we will elaborate on restrictions 
and contraindications associated with each comorbidity. 

(Table 1 on next page)
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 Exercise restrictions Contraindications
Coronary 
heart disease

Body structure and function
• pain in the chest during exercise
•  cardiac arrhythmias during exercise (high heart rate frequency 

disproportional to the level of exertion, irregular heart rate 
frequency, changes in known heart arrhythmias, increase in 
number of ventricular extra systolen)

• abnormal changes in blood pressure during exercise
•  common malaise like fainting, nausea, paling, dizziness during 

exercise
•  level 3 NYHA (New York Heart Association classification)
Personal factors
• fear of exertion
•  insufficient knowledge of the disease and exercise options
• inactive lifestyle

•  acute myocardial infarction within 
the last three months, 

•  present unstable angina e.g., pain 
in the chest at rest or pain that does 
not react to specific medication

•  pain in the chest before exercise 
•  changes in known or new cardiac 

arrhythmias
•  present  inflammation (pericarditis, 

myocarditis, endocarditis) 
•  present symptomatic aortic 

stenosis
• patients with level 4 NYHA 
• present dyspnea at rest
•  within 10 days after a period of 

fever or present fever

Heart failure Body structure and function
• pain in the chest during exercise
•  cardiac arrhythmias (high heart rate frequency disproportional 

to the level of exertion, irregular heart rate frequency, changes 
in known heart arrhythmias, increase in number of ventricular 
extra systolen)

• known left ventricular ejection fraction of <30%
• abnormal changes in blood pressure during exercise
• common malaise like faint, nausea, pale, dizziness
• level 3 NYHA 
•  reduced maximum heart rate due to the use of beta-blockers
• breathlessness disproportional to the level of exertion
• fatigue disproportional to the level of exertion
• reduced recovery capacity
Personal factors
• fear of exertion
•  insufficient knowledge of the disease and options to exercise
• inactive lifestyle

•  acute myocardial infarction within 
the last three months

•  present unstable angina for 
example pain in the chest at rest or 
pain that does not react to specific 
medication

• pain in the chest before exercise 
•  changes in known or new cardiac 

arrhythmias
•  present  inflammation (pericarditis, 

myocarditis, endocarditis) 
•  present symptomatic aortic 

stenosis
• patients with level 4 NYHA 
• present dyspnoea at rest
•  increase in bodyweight more than 

2kg in the last two days
•  within 10 days after a period of 

fever or, present fever

Hypertension Body structure and function
•  increased risk of high blood pressure, especially in case of left side 

hypertrophy 
• ≥ 1stage hypertension
• reduced  aerobic capacity due to the use of betablockers
• inactive lifestyle

•  resting systolic blood pressure 
of >200mgHG or diastolic blood 
pressure of >115mmHG 

Table 1. Inventory of restrictions and contraindications for exercise therapy for common comorbidities in patients with OA of 

the hip and knee   
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Exercise restrictions Contraindications
Type 2 diabetes Body structure and function

Glucose related factors
• blood glucose > 16 mmol/L or < 5 mmol/L
•  occurrence of induced hypoglycemia during exercise and up to 

48 hours afterwards or 72 hours after intense strength training
•  poorly regulated diabetes characterized by a high (>7%) HbA1c 

and/or highly variable blood sugar levels (high or low) and 
frequent hypoglycemia

Vascular or neuropathy related factors
• delayed recovery when injured 
• incipient foot ulcers on weight bearing activities 
•  autonomic neuropathy with impaired cardiovascular response 

to exercise, response to dehydration thermoregulation, postural 
hypotension, and/or decreased maximum aerobic activity

• loss of sensibility of the feet 
•  increased eye pressure during exercise due to proliferative 

retinopathy
Personal factors
•  insufficient knowledge of the disease, medication and exertion 
• fear of exertion
• inactive lifestyle
• inefficient monitoring of blood glucose levels

• foot ulcer

Obesity Body structure and function
•  increased stress, pressure and pain in weight bearing joints
• shortness of breath 
•  poor thermoregulation during exertion
Personal factors
• inactive lifestyle
• fear of movement
• lack of motivation for weight reduction  

COPD Body structure and function
• peripheral muscle atrophy and weakness
• poor nutritional status
• reduction of respiratory muscle function
• insufficient control of respiration and cough techniques
• blood oxygen saturation <90%
• present exacerbation of the disease
• severe COPD (Gold stadium 3/4)
• severe dyspnea
Personal factors
• fear of exertion / fear of breathlessness
•  insufficient knowledge of the use of medication combined with 

exertion
• inactive lifestyle
Environmental factor
•  instrument required to measure saturation in GOLD stadium 3/4

• pneumonia
•  exceptional loss of bodyweight 

(10% in the past half year or >  
5% in the past month)

Table 1. (cont’d)
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Exercise restrictions Contraindications
Osteoarthritis  
of the hand  
and feet

Body structure and function
•  increase in pain during exercise
Personal factor
• limited use of a walking aid

Low back pain Body structure and function
• severe low back pain before exercise
• increase of low back pain during or after  exercise
• signs of neuropathy, radiculopathy before exercise
Personal factors
• fear of exertion, movement and pain avoidance
• inadequate pain coping styles and cognitions
• inactive lifestyle

• specific spinal pathology

Chronic  pain Body structure and function
• pain may limit the exercise tolerance
• increase in pain during exercise
• fatigue before or during exercise 
Personal factors
•  increase in pain not directly related to impaired body structures 

and functions
• fear of exertion, movement and pain avoidance
• inadequate pain coping styles and cognitions
• inactive lifestyle

Depression Body structure and function
• generalized fatigue may limit exercise
Personal factors
• lack of therapy compliance
• fear of exertion
• inadequate cognitions
• inactive lifestyle
• lack of initiative or motivation

• serious psychiatric disorders
• major depression

Vision/
hearing  
impairments

Body structure and function
• orientation difficulties due to impaired vision and hearing
• reduced capacity for processing images and text 
Personal factors
• fear of falling
• inactive lifestyle
Environmental factors
• furniture and exercise equipment in exercise hall
• lighting and dark/light contrast in exercise hall
• inadequate environment for home exercises

Chronic cystitis Body structure and function 
• urine incontinence 
• increase in abdominal pressures during physical exertion
Personal factor
• fear of leakage of urine 
• inactive lifestyle

Table 1. (cont’d)
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Coronary heart disease 
Coronary heart disease is a common term for cardiac diseases caused by myocardial ischemia 
due to inadequate regional blood supply relative to myocardial oxygen requirements. The 
most common cause for this problem is arteriosclerosis of the coronary blood vessels. 
When symptoms like pain in the chest, cardiac arrhythmias, and irregular changes in blood 
pressure occur during exercise, exercise should be aborted29. A left ventricular ejection 
fraction of less than 30% may give restrictions in undertaking strength training30. Personal 
factors like avoidance of exercise resulting from fear of myocardial infarction can play a 
role31. When patients have insufficient knowledge of the disease and exercise options, they 
can be at risk of under- or overloading during exercise. Also, changing to an active lifestyle 
can be hindered by sedentary behavior29,32. Patients with a New York Heart Association 
classification (NYHA) 3 (i.e., patients who are comfortable at rest; less than ordinary 
physical activity causes fatigue, palpitation, dyspnea or anginal pain) can only perform 
light exercises aimed at improvement of coordination, balance or range of motion33. 

Patients with an NYHA classification level 4 (i.e., cardiac disease resulting in inability 
to carry out any physical activity without discomfort) are contraindicated for exercise 
therapy33. Other absolute contraindications for exercise therapy include acute myocardial 
infarction within the last 3 weeks, present unstable angina, pain in the chest before 
exercise, changes in known or new cardiac arrhythmias and the presence of inflammation 
of the heart, symptomatic aortic stenosis, dyspnea at rest, severe hypertension and doing 
exercise within 10 days after a period of fever or present fever29.

Heart failure 
HF is defined as the inability of the heart to maintain or increase cardiac output at a rate 
commensurate with systematic aerobic requirements, resulting in fatigue or dyspnea on 
exertion progressing to dyspnea at rest. In addition to the exercise restrictions applying 
to coronary heart disease, physiological impairments such as reduced maximum 
heart rate due to the use of beta-blockers and symptoms of breathlessness and fatigue 
disproportional to the level of exertion, are of relevance to HF patients34. All patients 
with HF should have their clinical status carefully reviewed by the cardiologist before 
starting an exercise program33. Cardiac decompensation (defined as a worsening 
of the symptoms, typically shortness of breath (dyspnea), edema and fatigue, in a 
patient with existing heart disease)35 should be avoided23. Personal factors limiting 
exercise options are similar to those named for coronary heart disease (see above). An 
additional contraindication to those named for coronary heart disease (see above) is an 
increase in bodyweight of more than 2kg in the preceding two days, which is a sign of 
decompensation cordis36. 

Hypertension 
Hypertension is classified as Grade 1: systolic blood pressure 140–159 mmHg and/
or diastolic blood pressure 90–99 mmHg, Grade 2: systolic blood pressure 160–179 
mmHg and/or diastolic blood pressure 100– 109 mmHg, Grade 3: systolic blood pressure 
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≥180 mmHg and/or diastolic blood pressure ≥110 mmHg37. Treatment-demanding 
hypertension is defined as a systolic blood pressure ≥140 mmHg and diastolic blood 
pressure ≥90 mmHg37,39. High intensity training can result in high blood pressure. 
Medication to lower blood pressure like Beta-blockers can limit exercise tolerance in 
persons without myocardial ischemia37,39. The guidelines of the American College of 
Sports Medicine (ACSM) recommend caution when performing intensive dynamic 
exercise or strength conditioning with heavy weights23,40,41. A contraindication for 
exercise therapy is a resting systolic blood pressure of ≥200 mmHg or ≥ diastolic blood 
pressure of ≥115 mmHg37.
 
Type 2 diabetes 
Type 2 diabetes is a metabolic disease characterized by hyperglycemia resulting from 
defects in insulin secretion, insulin action, or both. The chronic hyperglycemia of 
diabetes is associated with long-term damage, dysfunction, and failure of various organs, 
especially the eyes, kidneys, nerves, heart, and blood vessels42. Type 2 diabetic patients 
frequently suffer from severe exercise intolerance as a result of low oxidative capacity43, 
neuropathy related muscle weakness44-46, sarcopenia47 and micro- and macrovascular 
diseases43. This leads to a number of exercise restrictions and contraindications, including 
problems in regulating blood-glucose levels and problems related to neuropathic and/or 
vascular factors. 

If blood glucose is >15 or <5 mmol/l, exercise should be postponed27,48. Hypoglycaemia 
may occur up to 48–72 hours after intense aerobic exercises and strength training in 
patients using exogenous insulin49-50. A restriction for exercise could be poorly controlled 
diabetes characterized by a high stick of glucose to haemoglobin A1c (HbA1c >7%) and/
or variable blood sugar levels and frequent hypoglycaemia27. 

Vascular and/or neuropathic factors restricting exercise are: delayed recovery following 
injury, increased risk of wounds and greater risk of incipient foot ulcers with weight 
bearing activities51,52. Nephropathy usually reduces the capacity for physical exertion. 
The exertion is often adjusted by the patient. Low to moderately intense exercise is 
recommended53. Also, autonomic neuropathy may result in decreased cardiovascular 
response to exercise, impaired response to dehydration, impaired thermoregulation 
due to impaired skin blood flow and sweating, postural hypotension, and/or decreased 
maximum aerobic capacity52. Loss of sensibility of the feet can lead to restrictions in 
training aimed at stability and daily activities like walking52. Increased eye pressure during 
exercise should be avoided in case of proliferative retinopathy54. Personal factors leading 
to exercise restrictions include: insufficient knowledge of the disease, medication and 
exertion, fear of exertion and inefficient monitoring of blood glucose levels. Changing to 
an active lifestyle can be limited by sedentary behavior55. Furthermore a contraindication 
for exercise therapy in patients with diabetes is foot ulcer26,27,51,52. 
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Overweight 
Overweight is a condition in which an abnormally large proportion of body mass consists 
of fat. Overweight is defined by a body mass index (BMI) 25–29.9 kg/m2; obesity is 
defined as a BMI ≥30 kg/m2 56. Obesity is not only a risk factor for developing OA, but 
also for developing diabetes, hypertension and cardiovascular diseases. It is known 
that obesity affects the knee in a biomechanical way57,58 and causes increasing pain59, 

systemic inflammation60 and functional disability61,62. Overweight and obesity lead 
to increased stress and pressure on and pain of the joints63 and may restrict weight-
bearing exercises. Another physiological restriction in these patients may be shortness 
of breath as a result of de-conditioning and poor thermoregulation during exertion and 
warm climatic conditions64. Often there are also psychological restrictions to exercise 
in overweight or obese patients, for example joint pain may trigger fear of movement 
and activity avoidance65 leading to low adherence to an exercise regime25. Over time, 
discontinuation of physical activity will result in weight increase.
 
COPD 
COPD is characterized by airflow limitation that is not fully reversible. A diagnosis of 
COPD is established if the post-dilatory ratio of forced expiratory volume in 1 second 
(FEV1) and forced vital capacity (FVC) is <0.7066. The airflow limitation is usually 
progressive and associated with an abnormal inflammatory response of the lung to 
noxious particles or gases67. In an advanced stage, COPD is characterized by a protracted 
and agonizing course of gradually worsening and eventually debilitating dyspnoea. 
An important consequence of exertional dyspnoea is activity limitation68. Symptoms 
of COPD include a change in muscle fibre type69-71, reduction of respiratory muscle 
function70,71, insufficient control of respiration and cough techniques, blood oxygen 
saturation <90%72,73, and cardiovascular problems, each of which may lead to exercise 
restrictions. Present exacerbation of the disease and severe COPD (Global Initiative for 
Chronic Obstructive Lung Disease (GOLD) stage 3 or 4 can also lead to restrictions to 
exercises. GOLD stage 3 is defined as FEV1% 30–50% and GOLD stage 4 is defined as 
FEV1% <30%66. There are personal factors that lead to restrictions to exercise like fear 
of exertion and breathlessness and insufficient knowledge of the use of medication 
combined with exertion and an inactive lifestyle74. Environmental factors can cause 
restrictions, for example, the need for equipment measuring oxygen saturation in severe 
COPD patients72,75. Contraindications for exercise therapy include having pneumonia 
and exceptional loss of bodyweight: >10% in the past half year or >5% in the past 
month72. 

OA of the hand and feet 
OA of the hand and feet is characterized by cartilage degeneration in one or more joints 
according to the criteria of the American College of Rheumatology (ACR)76. Criteria are 
hand pain, aching or stiffness for most days of the prior month plus 3 of the following 4 
criteria: hard tissue enlargement of ≥2 of 10 selected hand joints, metacarpophalangeal 
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joint swelling in ≤2 joints, hard tissue enlargement of ≥2 distal interphalangeal joints, 
deformity of ≥1 of 10 selected hand joints. OA of the hand can cause pain, ROM and grip 
strength limitations, giving problems for grasping and holding, for example, walking 
aids or exercise equipment. The ACR has formulated no specific criteria for diagnosis of 
foot OA, but foot OA is characterized by degeneration in the tarsometaphalangeal joint 
and the talonavicular joint77. OA of the feet can lead to restrictions in weight-bearing 
exercise and training of daily activities like walking. 

Low back pain 
Low back pain is characterized by pain between the twelfth rib and the inferior gluteal 
folds, with or without leg pain78,79. Most cases are non-specific, but in about 10% of 
the cases a specific cause is identified, for example, a herniated intervertebral disc78,79. 

Restriction in movements and worsening of low back pain or signs of neuropathy can 
contribute to exercise intolerance80,81. Personal factors, including fear of exertion and 
movement, pain avoidance, inadequate pain coping styles and cognitions, and an 
inactive lifestyle can play a large role in restricting exercise 80,82,83. Contraindications 
for exercise therapy include red flags like presence of specific spinal pathology (e.g., a 
tumor)82,84.
 

Chronic pain 
Chronic pain is defined by the ACR as pain present in at least two contralateral body 
quadrants and the axial skeleton, which has persisted for at least 3 months85. It is 
frequently associated with a number of other physical and affective symptoms such 
as fatigue, psychological distress and somatic symptoms85. Pain and fatigue may limit 
exercise tolerance. Personal factors such as inadequate pain coping styles and cognitions, 
fear of movement and pain avoidance and an inactive lifestyle24 can play a large role in 
restricting exercise. 

Depression 
Depression is defined by the World Health Organization (WHO) as a common mental 
disorder that presents with depressed mood, loss of interest or pleasure, feelings of guilt 
or low self-worth, disturbed sleep or appetite, low energy, and poor concentration86. It is 
known that depression plays an important role in developing activity limitations7,87 and 
will restrict the level of physical activity and exercise. Restrictions for exercise therapy 
may be secondary symptoms of depression such as fatigue and pain. Personal factors like 
lack of therapy compliance, initiative or motivation, an inactive lifestyle and inadequate 
pain cognitions can play a role in restricting exercise88. Contraindications for exercise 
therapy include serious psychiatric disorders or a major depression which hampers the 
compliance to exercise therapy. 
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Low vision and hearing 
Low vision is defined by the WHO as the best corrected visual acuity in the better eye <0.3, 
but >0.05, and/or visual field <20° around the fixation point86. Hearing impairment is 
defined by the WHO as the loss of hearing in one or both ears. There are different levels 
of hearing impairments. The level of impairment can be mild, moderate and severe 
or profound86. We will describe restrictions and contraindications for exercise for the 
mild or moderate impaired hearing group only. Associated poor balance may restrict 
performing exercise in patients with vision or hearing impairments. Orientation 
difficulties due to impaired vision and hearing may be a restriction to exercise89. Reduced 
capacity for processing images and text may also restrict the prescription of exercises, 
for example restriction in reading instructions on a home exercise regimen or the use of 
nonverbal communication. Personal factors like fear of falling90, an inactive lifestyle91, 

and environmental factors such as equipment, conditions (e.g., lighting) and location 
can all have restricting influence on exercising92.
 

Chronic cystitis 
Chronic cystitis refers to any inflammatory condition of the bladder. If the condition 
occurs more than twice in 6 months, it is considered recurrent. Recurrent urinary tract 
infections in women are strongly associated with incontinence93. Leakage of urine or 
fear of leakage of urine could inhibit exercising and could result in an inactive lifestyle94.

Discussion 

In the present study restrictions and contraindications for exercise therapy were 
identified for common comorbidities in patients with OA of the hip and knee. Although 
a high prevalence of comorbidity in patients with OA of the hip and knee has been 
reported2-5 and exercise therapy is among the dominant interventions in OA14-18, this is 
the first study describing restrictions and contraindications for exercise in OA patients 
with comorbidities. 

We identified three types of restrictions for exercise therapy caused by comorbidities 
which may limit the application of exercise therapy, namely restrictions resulting 
from impairments in: (1) body structure and function, (2) psychological or behavioural 
impairments and (3) environmental impairments. 

Cardiac diseases, hypertension, type 2 diabetes, COPD, and chronic cystitis mostly 
caused restrictions for exercise therapy resulting from impairments in body structure 
and function. Although these restrictions limit the therapeutic options for exercise, it is 
likely that appropriate adaptations ensure patient safety and will prevent adverse events. 
Some of the comorbidities studied provide absolute contraindications for exercise 
therapy and patient safety cannot be guaranteed, for example, pain in the chest before 
or during exercise in a patient with coronary heart disease32. 
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Chronic low back pain, other chronic pain syndromes and depression mostly caused 
restrictions for exercise therapy resulting from impairments in psychological or 
behavioural factors. We found fewer absolute contraindications for exercise therapy 
in the literature for these comorbidities. It might be that this group of comorbidities 
has a lower risk of adverse events and the restrictions to exercise are more related to 
psychological or behavioural barriers. 

Visual and hearing impairments mostly caused restrictions for exercise therapy 
resulting from environmental factors. The prevalence of visual and hearing impairments 
is often under-estimated. In the study of van Reeuwijk et al.8, 26.8 and 11.5% of the 
study population had vision impairments in short distances and long respectively; 
31.5% had hearing impairments in a group conversation. These comorbid diseases were 
also related to activity limitations in patients with OA of the hip or knee8. In our study, 
we found several restrictions for exercise therapy, indicating that these impairments 
need to be addressed in the rehabilitation of OA patients. 

Obesity caused restrictions for exercise therapy resulting from impairments in body 
structure and function, as well as psychological and behavioural impairments. Combining 
exercise therapy with a weight loss program has been shown to result in moderately 
improved outcome, compared to exercise therapy alone95. To lose bodyweight, patients 
need to be more active and need to reduce their calorie intake. However, more activity 
may lead to more pain, exertion and fatigue, which may discourage patients to be 
physically active. To change this vicious circle, therapists need to adapt treatment to 
the restrictions resulting from impairments in body structure and psychological and 
behavioural impairments. 

We have made a distinction between restrictions and contraindications for exercise 
therapy. A continuous process of clinical decision making is required to differentiate 
between restrictions and contraindications for exercise therapy. During exercise 
therapy, a restriction may change into a contraindication, for example,  when in a 
poorly regulated diabetic patient (normally listed as a restriction) blood sugar levels 
frequently become lower than 5 mmol, exercise therapy is contraindicated because of 
hypoglycemia. The distinction between restrictions and contra- indications depends on 
factors such as context, severity of the comorbidity and time of occurrence. 

Some limitations of the present study need to be discussed. Firstly, information on 
restrictions and contraindications for exercise therapy is scattered over the literature 
and it is not easy to identify relevant information. We cannot exclude the possibility 
that we have missed relevant information. Secondly, documentation on restrictions 
and contraindications was found only in relation to the comorbid disease itself (e.g., 
contraindication to exercise in diabetes). There is no information on restrictions and 
contraindications specifically related to OA and the comorbid disease. Thirdly, we have 
classified our inventory of restrictions and contraindications to the ‘primary’ comorbid 
disease (e.g., diabetes). However, OA patients frequently suffer from more than one 
comorbidity4 and often these comorbid diseases interfere with each other; for example, 
OA patients with diabetes often have a cardiac disease as well96. This implies that the 
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presence of more than one comorbidity may require several, sometimes contradictory, 
adaptations of exercise. In case of multi-morbidity, implementation in clinical practice 
will require clinical reasoning and decision making by the therapist. 

Further work is necessary to investigate how OA exercise should be adapted in the 
presence of comorbidity. A suggestion would be to combine the specific recommendations 
of exercise for OA of the hip or knee14,16-18 with the specific exercise recommendations/
guidelines of the comorbid disease. 

In conclusion, restrictions and contraindications for exercise in patients with OA of the 
hip and knee and comorbidity have been identified. This overview is helpful in decisions 
on the treatment of patients and will be instrumental in the development of a protocol 
for comorbidity related adaptations in exercise therapy for OA patients. 
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Appendix 1. Full search strategy in PubMed for restrictions and contraindications for exercise therapy for common 

comorbidities in patients with hip and knee OA.

heart diseases
OR
heart failure
OR
cardiovascular diseases
OR
hypertension
OR
diabetes
OR
obesity 
OR
chronic obstructive
pulmonary diseases 
OR
depression
OR
chronic cystitis
OR
urinary tract infection
OR
chronic pain
OR
wide spread pain
OR
low back pain

exercise therapy
OR
resistance training
OR
strength training
OR
aerobic exercise
OR
endurance training
OR
exercise therapy
OR
behavioural  therapy
OR
graded activity

complication
OR
intolerance
OR
limitation
OR
contraindication
OR
restriction
OR
risk factors

AND AND


