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Abstract
There are a multitude and variety of treatment options available for patients with knee osteoarthritis, which can be 

overwhelming for rehabilitation and physiotherapy healthcare professionals.
The basis of the 2020 review of rehabilitation in KOA patients was performed by our team selecting systematic reviews 

from Medline via Ovid, PubMed, CINAHL and Google Scholar in regard to trends and recommendations in rehabilitation / 
physical therapy programs in people diagnosed with KOA. 

In our descriptive research, we used combinations of “osteoarthritis” and “knee”, “rehabilitation” “physical therapy”, 
“exercises”, “kinetic program”, “balneotherapy”, yielding a total of 965 publications. This was reduced to just 62 papers after 
the removal of publications dealing with clinical trials, imaging, biomechanics, biomarkers and genetics, medications, knee 
replacement, which are dealt with elsewhere in this rich medical literature.

The objective of our study is to assess and review the effectiveness of current available rehabilitation options for knee 
osteoarthritis to guide all practitioners in physical medicine and rehabilitation, for ensuring that the care they provide is safe 
and aligns with best practices.
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Introduction
One of the most common subjects in the medical 

literature worldwide is osteoarthritis (OA) – the most 
prevalent chronic degenerative musculoskeletal and 
joint disorder, defined as the deterioration of cartilage 
in joints, which results in stiffness, pain and impaired 
movement (Lau et al., 2021), disability and decreased 
quality of life (Vos et al., 2012). Its definitions refer 
to epidemiological, pathogenic, clinical, imaging and 
functional data. According to this aspect, the management 
of OA requires a major interest in the medical fields, 
especially in rehabilitation and physiotherapy. Moreover, 
it is unanimously recognized that OA has no cure, and 
self-management with exercise and physical activity is a 
main strategy in the complex management of OA patients 
(Quicke et al., 2020). 

Knee osteoarthritis (KOA) is the most common OA 
localization (Teo et al., 2020).

The dynamic process of modernization of electric 
and physical modalities used in physical medicine and 
rehabilitation characterizes the last years. Over the last 
few years, systematic reviews (SRs) with or without 
meta-analyses (MAs) have been widely used in resolving 
questions in various compartments of KOA management. 
According to the Joanna Briggs Institute (JBI), scoping 
reviews are useful for effectively and rigorously 
examining emerging evidence (Peters et al., 2020). 
Research mentioned in these SRs has focused especially 
on determining the underlying mechanisms, the health 
benefits of exercise and physical activity, mediation of 
knee state, and less on the role of physiotherapy in KOA. 
So, we consider that a multidisciplinary team who believes 
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that KOA patients should be informed by updated evidence 
from systemic reviews on the effectiveness of all physical 
therapies indicated for these patients is necessary.

We performed, to our knowledge, the first Romanian 
narrative overview of systematic review articles to 
comprehensively analyze various rehabilitation (kinetic 
and physiotherapeutic) programs in KOA. Based on the 
available English language documents published only 
in 2020 in four important databases - Medline via Ovid, 
PubMed, CINAHL and Google Scholar, we aimed to assess 
and perform a narrative summary of the effectiveness of all 
physical, kinetic and alternative interventions for KOA, in 
the complex management of this disease. The mentioned 
systematic literature reviews were hand-researched. We 
performed our search strategy using combinations of 
both controlled vocabulary, such as the National Library 
of Medicine’s MeSH (Medical Subject Headings), and 
keywords - “osteoarthritis” and “knee”, “rehabilitation” 
“physical therapy”, “exercises”, “kinetic program”, 
“balneotherapy”, yielding a total of 965 publications (Fig. 
1).  This was reduced to 62 papers, abstracts and full texts. 
All studied SRs are based on Preferred Reporting Items 
for Systematic Reviews and Meta-Analyses (PRISMA) 
guidelines and included randomized controlled trials 
(RCTs). 

Fig. 1 – Flowchart of our narrative review

Initial literature search was performed by FOF and 
screening for relevance was performed by all authors, 
based on the authors’ clinical and research expertise in 
the field of KOA rehabilitation.  Here, we will review the 
current state of KOA rehabilitation in this field from a 
biological, clinical, and functional perspective and in terms 
of outcomes for pain, knee physical function and quality of 
life after the rehabilitation program.

Knee osteoarthritis definitions
The knee is identified as one of the most commonly 

affected joints in OA, being followed by the hand and hip. 
Described as a complex multifactorial and polygenetic 
disease involving structural and functional alterations of 
the entire joint (articular cartilage, menisci, subchondral 
bone, capsule, synovium, ligaments, and periarticular 
muscles) (Byra & Czernicki, 2020) and one of the 

leading contributors to global chronic disability, KOA 
is characterized by joint pain and stiffness leading to 
functional limitations and loss in participation and quality 
of life (Zhou et al., 2020).

The prevalence of KOA is increasing worldwide, has 
an enormous health care impact, and entails a high cost 
to society. Although it is most prevalent in the elderly 
population (>65 years old, more than 70% of this population 
has symptomatic KOA) (Zhang et al, 2020), particularly 
overweight elderly people, and in persons with traumatic 
joint injuries (Smith, 2020), there is an increasing trend of 
young adults (under 55 years old) being diagnosed with 
KOA, estimated to affect one in eight adults. KOA now 
represents one of the major causes of disability worldwide, 
with reduced mobility of the entire population, women 
being twice as affected compared to men (Lau et al., 2021).  

Complete diagnosis 
Before considering rehabilitation for knee 

osteoarthritis, a complete assessment (pathogenic, 
clinical, paraclinical and functional evaluation) is needed, 
both for the joint and the patient as a whole. 

The knee is a complex joint, with mechanical and 
biological functionalities that can be difficult to separate. 
The cellular and molecular events from chondrocytes 
which lead to KOA signs and symptoms are neither well 
understood nor easily measurable (Kanamoto et al., 2020).

The pathogenesis of OA disease is unclear, but studies 
have indicated several factors which include: articular 
cartilage degeneration (partial-thickness and full-thickness 
focal cartilage defects seem to contribute equally to the 
development of new cartilage damage in knee OA), 
subchondral bone thickening, osteophyte formation, 
synovium inflammation (synovitis), degradation of 
ligaments and menisci, and joint capsule hypertrophy 
(Smith, 2020). The complex morphological and pathogenic 
knee disturbances cause clinical symptoms – various 
types of pain (dull or sharp, intermittent or persistent), 
crepitation, swelling, stiffness, muscle weakness 
(especially quadriceps), instability and a decline in range 
of motion due to pathogenic conditions that block normal 
synchronous movement; all these symptoms and signs 
decrease physical function and quality of life (Kawabata 
et al., 2020). Weight-bearing activities that involve large 
knee flexion are biomechanically and physiologically more 
challenging than level walking and are thought to be the 
first mobility limitation observed in KOA patients. End-
stage KOA results in severe pain and remarkably limited 
functional activities (Hislop et al., 2020). 

Among contributors to global disability, osteoarthritis 
is among the three most disabling conditions, having a 
remarkable public health impact in developed countries 
(1).

Today, complete diagnosis of KOA is established due 
to imaging investigations. The imaging hallmark of OA is 
plain film X-ray (for changes in subchondral bone). Early 
bone changes - bone marrow lesions - are detected by MRI 
exam. The whole-organ MRI scoring method (WORMS) 
is used in MRI for OA, assessing damage, providing 
a detailed analysis of the joint (Sandhar et al., 2020). 
Direct visualization of the cartilage phenotype, using 3D 
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transport-based morphometry, defining predictive KOA, 
and possible diagnosis made at a potentially reversible 
stage will be very important in the future (Kundu et al., 
2020). 

Functional evaluation is important and represents one 
of the six domains that are mandatory in the assessment 
of KOA, including pain, physical function, quality of life, 
patient’s global assessment of the target joint and adverse 
events including mortality and/or joint structure, depending 
on the intervention tested (Smith et al., 2019). Gait analysis 
is included as a target outcome measure in KOA patients, 
considering that gait is the essential function of the lower 
limbs (Sandhar et al., 2020). Functional examination 
is undertaken according to a standard evaluation form 
based on the International Classification of Functioning, 
Disability and Health (ICF) model (1) (Vongsirinavarat et 
al., 2020).

After complete diagnosis of KOA patients, it is important 
to mention the KOA phenotypes to better understand the 
individual patient’s need. Until now, six distinct KOA 
phenotypes have been identified through a synthesis of 24 
individual studies: chronic pain, inflammatory, metabolic 
syndrome, bone and cartilage metabolism, mechanical 
overload and minimal joint disease phenotypes. Also, 
the research of OA phenotypes is only beginning; this 
aspect permits to individualize treatment options and 
rehabilitation treatment protocols (Primorac et al., 2020). 

Optimal rehabilitation program in KOA
OA is a progressive disorder, with different degrees 

of severity, which requires long-term management with 
various treatment options over the course of the disease. 
The goals of treatment are to reduce symptoms and 
ultimately slow disease progression, which may in turn 
reduce the impact of OA on patient’s mobility and quality 
of life, with a consequent reduction in healthcare resource 
needs.

Improvement or compensation of impaired movement 
function remains key to the management of KOA and is 
the basic principle in the ESCEO algorithm (Economic 
Aspects of Osteoporosis and Osteoarthritis algorithm), 
which provides advice for treatment prioritization and 
possible combination (Whittaker et al., 2020).

Several professional recommendations for KOA 
care (EULAR - European League Against Rheumatism, 
ACR - American College of Rheumatology, OARSI - 
Osteoarthritis Research Society International) highlight 
the role of non-pharmacological and non-surgical 
approaches including education, and weight reduction, 
kinetic programs (aerobics, muscle strengthening and 
water-based exercises - recommended first-line treatment 
for people with KOA), and orthotic devices, heat and 
cooling packing, neuromuscular electrical stimulation and 
other electric interventions (for example transcutaneous 
electrical nerve stimulation, ultrasound and low-level laser 
therapy), acupuncture and spa therapy (Kolasinski et al., 
2020; Holden et al, 2020).

It is important to take into consideration 
adapting all rehabilitation programs to comorbid 
populations, exercise behavior change, community-based 
self-management education and technology support, 

including alternative, low-cost, flexible delivery options, 
from online self-directed guides to low-tech phone contact 
and self-help program books and tool kits (Arden et al., 
2021), as it is mentioned in several available updated 
guidelines for the management of KOA (Kolasinski et al., 
2020).

These interventions can reduce pain and improve 
physical function in patients with KOA, in accordance 
with studies, reviews and meta-analyses published so far 
(Ferreira et al., 2018), with a seven-year-old remark that 
exercise is a key factor for managing OA (Nelson et al., 
2014). The management of KOA depends on the severity 
of its clinical symptoms. Patients with mild KOA benefit 
from non-pharmacological interventions and topical non-
steroidal anti-inflammatory drugs - NSAIDs. In moderate 
to severe cases, treatment and rehabilitation modalities 
include exercise, knee braces, walking aids, oral NSAIDs 
and surgery. Alternative treatment modalities to alleviate 
KOA symptoms are in high demand, because oral 
NSAIDs are often associated with cardiovascular diseases, 
kidney injury, gastrointestinal bleeding. Furthermore, 
rehabilitation measures may control the neuropathic pain 
components in KOA, especially in patients with minor 
bone and joint changes but with a high level of this 
symptom refractory to classical analgesic pharmacological 
treatment (Kanamoto et al., 2020; Peprah & Argáez, 2020; 
Rocha et al., 2020). 

Pharmacotherapy measures
All rehabilitation team members have to know the 

recommended pharmacological measures for KOA 
patients. Relatively low-grade inflammation is present in 
the majority of OA patients, characterized by synovitis 
and a pro-inflammatory/ catabolic state of chondrocytes. 
So, non-steroidal anti-inflammatory drugs (NSAIDs), 
analgesic agents with topical and oral administration, and 
intra-articular injection of corticosteroids are indicated 
to control the inflammatory joint process and pain status 
(Nelson et al., 2014). 

Recent studies have focused on new intra-articular 
injections of various agents which facilitate the delivery of 
growth factors, cytokines and morphogens, all of which have 
proven chondroprotective, anabolic, anti-inflammatory and 
immunomodulatory properties: hyaluronic acid, platelet-
rich plasma, and plasma rich in growth factor articular 
injection, ozone therapy, prolotherapy, intra-articular 
botulinum toxin administration. These newer injectable 
therapies have safer side effect profiles (Billesberger et 
al., 2020; Tang et al., 2020), and research efforts to find 
the most effective injection therapy for knee OA continue, 
without a real standardization of the testing protocol 
(Saltzman et al., 2020).

In the last decade, the new pharmacological treatment 
has been focused on macrophages as key mediators in 
OA-associated inflammation and mesenchymal stem 
cells (MSCs), which have been predominantly tested 
with the aim to repair cartilage, in order to produce anti-
inflammatory mediators and induce reparative properties 
in a paracrine manner (van den Bosch, 2020). 

Also, multiple research groups have published 
their results regarding the possible protective effects of 
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metformin on OA development (structural damage and 
progression) (van den Bosch, 2020), and there is evidence 
in recent SRs (Ma W et al., 2020) that curcuminoids relieve 
the symptoms of patients suffering from KOA.

In general, pharmaceutical treatment does not promote 
clinically important effects in time regarding improvements 
in pain and function. On the contrary, exercise and physical 
therapy show high-quality evidence of optimal effects for 
patients with KOA - significant reduction of pain, improved 
function and quality of life (Whittaker et al, 2020).

Education and dietary intake
Today, all medical literature mentions the importance 

of effective education of KOA patients for optimal 
management. All members of the rehabilitation team, 
including physiotherapists, provide information and 
advice regarding weight loss (Sprouse  et al., 2020),  
pain medications, physical and kinetic measures, and 
behavior modification techniques which influence patients’ 
experiences of KOA, aimed at learning to live and control 
this disorder. Care may be improved when KOA patients 
are fully informed about all their treatment options, as it is 
mentioned in a last year review (Teo et al., 2020).

Weight management and knee joint health are two 
educational objectives in KOA patient management. 
Patients with KOA who maintain an appropriate body 
weight can potentially slow progression of the disease, due 
to greater reductions in knee compression forces (Sprouse 
et al., 2020). 

In a review by van den Bosch, it is mentioned that 
dietary intake and composition likely represent an important 
factor that lowers the threshold for OA development. So, 
future OA-preventing strategies may include an adapted 
diet, in accordance with the gastrointestinal microbiome 
so sensitive to therapeutic interventions (van den Bosch, 
2020). Diet is very important for people with mild to 
severe knee OA, which are at a high risk of sarcopenia. 
Several recent studies have indicated physical activity, 
protein supplementation in daily nutrition and protein-
based diet interventions as adequate methods to improve 
muscle mass, muscle strength, and functional outcomes, 
and to reduce pain in older adults with KOA (these persons 
are at a high risk of sarcopenia) (Liao et al., 2020; Lo et 
al., 2020).

In accordance with the electronic development of 
our society in recent years, education tools are currently 
adapted. So, podcasts (portable digital audio files) have 
become a powerful medium and an indispensable tool 
in higher education for disseminating research findings, 
providing continuing medical education for healthcare 
professionals and educating patients about self-managing 
their condition. These podcasts promote the dialogue 
between them using this increasingly popular platform 
(Mobasheri & Costello, 2021).

In their article, Karasavvidis A. and colleagues 
mentioned the importance of education in KOA, even in 
pandemic conditions. Education on OA management along 
with information about physical exercises and weight 
loss by virtual visits to the physician could reinforce the 
effectiveness of exercise and weight loss programs when 
implemented simultaneously. The results were promising 

in WOMAC pain scores and IL-6 levels (Karasavvidis et 
al., 2020).

Today, all researchers agree with the cost-effective or 
cost-saving dimension of education or diet with a kinetic 
program, comparatively with the well mentioned aspect that 
education interventions were not cost-effective compared 
to usual care or placebo at conventional willingness-to-pay 
thresholds in 2020 medical databases (Mazzei et al., 2020).

Physiotherapy
The term physiotherapy was used for any supervised, 

physiotherapist-led, non-invasive treatment (mobilizations 
and massage / manual therapy, application of ice and heat, 
diathermy, electrotherapy modalities) (3).

In the Romanian Physiotherapy High School, 
it is considered that therapy with physical agents is 
recommended to assist kinetic programs in the management 
of KOA patients. 

All studied SRs mentioned that physical agents improve 
pain and function, increase the strength of the knee extensors, 
and include: thermal interventions (locally applied heat 
/ paraffin or cold), electrical (transcutaneous electrical 
nerve stimulation - TENS, neuromuscular electrical 
stimulation - NMES, interferential current therapy - ICT), 
electromagnetic (pulsed electromagnetic field - PEMF, 
classical magnet therapy) and phototherapeutic procedures 
(shortwave diathermy therapy - SDT, iontophoresis, low-
level laser therapy - LLLT, non-selective chromotherapy 
with Bioptron), extracorporeal shock wave therapy 
(ESWT), acupuncture (Bierma-Zeinstra et al., 2020). 

The effects of various physical therapies on temporal 
summation and conditioned pain modulation in KOA 
patients with chronic musculoskeletal pain are mentioned 
in a systematic review and meta-analysis (Arribas-Romano 
et al., 2020).

So, we consider that patients with chronic pain and 
KOA really benefit from the process of central sensitization 
after physical therapy, based on various types of electrical 
and magnetic procedures.  The most effective therapeutic 
modalities for KOA seem to be magnet therapy and 
ultrasound, and cold therapy. It is not yet known which 
physical resources promote the greatest improvement in 
clinical variables when added to exercise therapy. Probably, 
multimodal strategies are optimal to control / reduce the 
signs and symptoms of KOA (Chen AT et al., 2020).

Choosing a physical agent in the rehabilitation program 
for a patient with KOA depends on the equipment, the 
experience of the team and the particularities of the patient. 
After examining the published reviews in 2020 for the 
physical therapy of patients with KOA, we can determine 
the following:

- TENS – a non-pharmacological pain-reduction 
intervention in KOA patients is efficient (in order to 
best control pain and maximize functional status, 12-
15 sessions over 4-6 weeks, measured using instruments 
such as the visual analog scale or the Western Ontario and 
McMaster Universities Arthritis Index scale and it lasts 
about 2 weeks) in all patients, but with special genotyped 
COMT and EDNRA genes implicated in central and 
peripheral pain pathways. The pathogenic theories for 
TENS pain control are mentioned in a recent systematic 
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review: the gait control theory of pain and activation of 
endogenous opioids for nociceptive pain mechanisms, the 
increasing of neural drive and diminishing the excitatory 
effect upon removal, providing increased afferent stimuli 
interpreted by the central nervous system as excitatory 
resulting in the facilitation of inhibited motor neuron pools 
(Lee et al., 2020). When TENS is applied in conjunction 
with exercise, the results are better. TENS after exercise 
was proved to be more effective in increasing function 
and reducing disability in knee OA patients (Shamsi et al., 
2020). Other researchers mentioned that TENS was not 
beneficial for KOA, but in small size studies with variable 
controls (Kolasinski et al., 2020).  

- NMES - produces high muscle force at a relatively 
low intensity; it occurs non-selectively with regard to the 
type of motor unit and synchrony, and it preferentially 
activates type II fibers as compared with voluntary 
muscle contraction (Gregory & Bickel, 2005). In 
2020, an interesting review was performed to provide 
guidelines - standardized clinical treatment parameters for 
neuromuscular electrical stimulation (frequency of at least 
50 Hz and no more than 75 Hz with a pulse duration between 
200 and 400 μs, and a treatment duration of 20 mins) - 
by researching its efficacy in improving muscle strength 
and decreasing pain in patients with knee osteoarthritis 
(Novak et al., 2020). Conventional NMES can train both 
quadriceps and hamstring at the same time if electrodes are 
placed on both muscles. A higher intensity NMES is more 
effective but causes discomfort. In rehabilitation, electrical 
stimulation of quadriceps and hamstring is preferred, 
which are alternate and intermittent during hybrid training 
system, a technique to combine the application of electrical 
stimulation and volitional contractions (Gregory & Bickel, 
2005). 

- ICT – despite its widespread use, information about 
it is limited, and the heterogeneity across studies and 
methodological limitations prevent conclusive statements 
regarding analgesic efficacy. There is a lack of ICT 
specific research compared with TENS. Classically, 
four electrodes were placed around the affected knee 
joint, the intensity adopted by the stimulator was kept at 
a level considered strong but comfortable, throughout the 
treatment (Whittaker et al., 2021).

- PEMF therapy - the effects on KOA patients are still 
unclear, because the underlying mechanism of action of 
PEMFs in OA is not entirely understood; probably, the 
clinical results may be explained through a significant 
reduction in some of the most relevant pro-inflammatory 
cytokines in human chondrocytes; today, PEMFs are 
effective in preventing OA development and progression 
and have beneficial effects on pain, stiffness, and physical 
function in patients with OA. Duration of treatment may 
not be a critical factor in pain management. Further studies 
are required to confirm the effects of PEMF therapy on 
QOL (Yang et al., 2020).

- LLLT – is an effective modality for short-term pain 
relief, function improvement and disability control in 
patients with chronic KOA, as mentioned in the systematic 
reviews (Ganjeh et al., 2020). 

- ESWT using medium energetic density is an effective 
treatment for improving pain and functionality in patients 

with KOA (Avendano-Coy et al., 2020). The conclusion 
of last year reviews mentioned the efficacy and safety of 
ESWT for KOA; physical measure was efficacious and 
safe for reducing pain and improving knee function (in 
terms of the Western Ontario and McMaster Universities 
Osteoarthritis Index at 4-12 weeks), without increasing the 
risk of adverse effects (Wei et al., 2020; Ma H et al., 2020). 

- acupuncture - is one of the most popular treatment 
modalities to control KOA symptoms; it has similar 
mechanisms to relieve pain without serious adverse 
effects like TENS. Electroacupuncture (a combination 
of acupuncture and transcutaneous electrical nerve 
stimulation) and laser acupuncture (a form of low-level 
laser therapy) have become popular treatments for KOA 
and are associated with a low risk of adverse reactions (Wu 
SY et al., 2020).

There is little evidence to support the use of thermal 
packs (used at the same time as stretching during painful 
episodes) or ice packs (for managing acute episodes) or 
alternation between heat and cold therapies. However, due 
to the fact that they are accessible and affordable for most 
patients, thermal modalities are included in OA treatment 
guidelines for managing pain (Whittaker et al., 2021)

Kinetic program in KOA patients
More recent reviews have pointed out the complex 

and complete role of therapeutic exercise (TE) in the 
management of KOA patients. Physical exercise appears to 
be the most effective therapy for controlling symptoms and 
can delay disease progression and thus the need for joint 
replacement. Exercise therapy may be recommended as a 
relatively safe intervention in all KOA patients (Niemeijer 
et al., 2020) and has beneficial effects on physical and 
psychosocial health in people with multimorbidities 
(Bricca et al., 2020). After their investigation about the 
role of physical activity as a conservative treatment for 
older KOA people, the authors of SRs mentioned that 
active exercise and sport are effective to improve pain and 
physical function; for validating the use of physical activity 
to control stiffness, quality of life, and dynamic balance, 
further studies are required (Zampogna et al., 2020). 

a) The pathogenic impact of TE in KOA patients
In their review, Dalle and Koppo presented the evidence 

so far that describes the involvement of inflammatory 
signaling in pathology-related muscle wasting in KOA 
patients. More exactly, this disease induces morphological 
changes in skeletal muscle tissue in end-stage patients, 
including neurogenic muscular atrophy and muscle 
fiber degeneration. Because the changes in systemic and 
muscle inflammation are connected to changes in muscle 
molecular signaling (anabolic, catabolic, oxidative stress, 
etc.), muscle mass and muscle strength, it is important to 
include physical activity as a modulating variable when 
studying muscle function (Dalle & Koppo, 2020). 

In 2020, Smith explained the beneficial effect of TE on 
the skeletal system and its role as an adjuvant to cartilage 
regeneration therapy. TE decreases immune cell production 
of osteoclastogenic cytokines and increases the production 
of anti-osteoclastogenic cytokines (Smith, 2020).

Other authors consider that there was no decrease in 
systemic inflammation markers (interleukin-6, tumor 
necrosis factor-alpha) and small to moderate changes in 
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markers of cardiovascular health (heart rate, systolic and 
diastolic blood pressure) occurred when KOA patients 
performed aerobic exercise (Schulz et al., 2020).

Some authors observed that resistance exercise training 
exerted benefits on lean mass or muscle hypertrophy in 
patients with OA, whereas others indicated no significant 
effects of strength training exercise on muscle mass and 
muscle volume. Controlling the decline in muscle mass, 
a risk factor for KOA, allows limiting KOA progression 
(Aguiar et al., 2016).

Muscle strength exercise training (MSET) is effective 
in increasing lean mass and muscle size in older adults with 
OA. Clinicians should incorporate MSET into their 
management of patients at risk of low muscle mass to 
maximize health status, particularly for older individuals 
with OA (Liao et al., 2020).

Knee sagittal dynamic joint stiffness may be a 
potentially modifiable risk factor for patellofemoral 
cartilage damage worsening over 2 years (Haj-Mirzaian et 
al., 2020). So, novel insights into kinetic programs in KOA 
take into consideration the prevention of patellofemoral 
cartilage loss through maintenance of adequate extensor/
flexor muscle balance in the knee joint.

Combining exercise and cognitive behavior therapy 
seems to be an effective method to reduce KOA pain, even 
though it is based on a small number of studies. Although 
it is known that KOA chronic pain can result in brain 
structural and organizational changes, and patients’ pain 
level, emotional status, and perception of their condition 
might be negatively altered, further studies are needed to 
reveal any differences when each intervention is applied 
separately (Pitsillides et al., 2021).

Although the taping technique did not produce better 
results in mobility and functioning improvement over 
non-specific knee taping, it had a higher patient-reported 
subjective value for symptom attenuation and experienced 
mobility enhancement. The pathogenic support for this 
functional improvement would be the neurophysiological 
effects due to the irritation of skin receptors and sensory 
neurons evoked by the tapes attached to the knee skin. The 
elastic taping, which applies appropriate tension along the 
tape and places the target muscle in a stretched position, 
may improve mechanoreceptors and proprioceptive input 
causing central inhibition of nociceptive transmission and 
hence modulation of pain, in line with the gate control 
theory of pain (Banerjee & Johnson, 2020).

b)	 Clinical	 and	 functional	 effects	 of	 TE	 in	 KOA	
patients

- Pain 
Until now, it has been established that TE may be 

effective in reducing pain in people with knee OA and 
neutral alignment. The reviews and meta-analyses of 
randomized controlled trials (RCTs) of TE interventions in 
people with KOA provide strong evidence of, on average, 
small-to-medium effects on pain and function compared 
to non-exercise controls. These results depend on some 
factors, named moderators, such as socio-demographics 
(age), clinical assessment findings (the presence of 
comorbidity – obesity, cardiac problems, vascular 
lower limb disease), or biomechanical factors (joint 
malalignment) (Quicke et al., 2020). Future research is 

needed to increase statistical power for moderator analyses 
before drawing firm conclusions about how TE controls 
pain in different clinical subgroups of KOA patients.

The effect size on pain is variable. Strength training or 
exercise therapy alone showed a  small effect size on pain 
compared to the moderate effect of exercise therapy plus 
manual mobilization. In the short term, non-weight-bearing 
hip and knee strengthening exercises were recommended 
to reduce pain in people with knee osteoarthritis (Hislop 
et al., 2020).

A systematic search conducted in seven databases 
concluded that stationary cycling exercise relieves pain 
and improves sport function in KOA patients, but may 
not be as clinically effective for improving stiffness, daily 
activity, and quality of life (Luan et al., 2020).

Resistance training improves pain and physical function 
in knee osteoarthritis. Greater improvements in pain tend 
to be associated with higher functional levels. Large 
effect sizes were associated with 24 total sessions and 8- 
to 12-week duration. No optimal number of repetitions, 
maximum strength, or frequency of sets or repetitions was 
found. The most common regimen was a 30- to 60-minute 
session of 2 to 3 sets of 8 to 12 repetitions with an initial 
resistance of 50% to 60% of maximum resistance that 
progressed over 3 sessions per week for 24 weeks (Turner 
et al., 2020).

Pain in KOA patients has a multidimensional aspect, so 
various types of physical therapy are available and applied. 
One of these is kinesiology taping. When comparing 
the therapeutic effects between physical therapy (PT) 
combined with kinesio-taping (KT) and PT alone 
in knee osteoarthritis treatment, the authors of a systematic 
review established that PT combined with KT provided 
a better therapeutic effect regarding pain reduction and 
functional improvement in patients with knee osteoarthritis 
(Lin et al., 2020). The results could last at least six weeks 
after initial treatments.

Xie and colleagues conducted a systematic review 
and meta-analysis to assess the effect of internet-based 
rehabilitation programs on pain and physical function in 
patients with knee OA. The results showed that internet-
based rehabilitation programs could improve pain, but not 
physical function for KOA patients (Xie SH et al., 2021).

- Muscle strength 
Pain was considered to be a limiting factor for physical 

function (strength and range of motion), and a pain–
weakness–pain vicious circle would be formed in the 
progression of KOA. Most of the exercise programs had a 
significantly positive outcome result in both criteria (pain 
and muscle strength), but mainly for pain relief (Rocha et 
al., 2020). So, the common denominator in all articles that 
performed muscle strengthening, regardless of the kinetic 
protocols used, is the improvement of pain.

A physical method for increasing the muscular strength 
of the quadriceps for patients with painful KOA is blood-
flow restriction (BFR). Because quadriceps strengthening 
requires heavy resistance that can increase knee pain, 
BFR (which involves placing a pneumatic cuff proximal 
to the muscle to limit blood flow during exercise; based 
on brief periods of vascular occlusion which cause muscle 
hypertrophy and increased strength) may be a low-load 
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alternative to increase quadriceps strength in people with 
pain KOA, as concluded by Cant and colleagues (Cant et 
al., 2020). 

An ideal kinetic program for the treatment of pain and 
muscle strength in KOA patients would include isometric 
and quadriceps femoris and crural ischial muscle isotonic 
strengthening exercises, especially quadriceps isotonic 
strengthening, crural and gastrocnemius ischial muscle 
dynamic stretching and other proprioception and balance 
exercises. The duration of the intervention was very 
variable (Rocha et al., 2020).

- Joint instability 
While in general, previous reports of common 

exercise treatment of age-related OA showed functional 
improvements, exercise therapy focusing on knee joint 
stabilization tended to be effective for patients with knee OA 
and many instability episodes. So, prior to exercise therapy 
for knee joint instability, evaluation of muscle strength and 
knee joint instability, and appropriate treatment protocols 
(education, medication, physical therapy), may improve 
the treatment for knee joint instability.

One review conducted after searches in three databases 
concluded that exercise therapy focusing on joint 
instability, including muscle maintenance and strength 
training, and specific training targeting knee instability 
have no additional beneficial effects on knee joint instability 
(Kawabata et al, 2020).

- Proprioceptive acuity and motor control 
Theoretically, osteoarthritis may lead to a decrease 

of proprioceptive function and sensory input, thus 
affecting patients’ ability to maintain balance. There is a 
lot of evidence of the effects of cognitive tasks on motor 
performance in patients with knee conditions (Abdallat et 
al., 2020). Alterations in neuromuscular control of the knee 
joint are common in knee osteoarthritis, but there have 
been conflicting results in terms of proprioceptive deficit 
in osteoarthritic knees. Studies comparing proprioception 
in osteoarthritic and healthy knees of an age-matched 
control group using thresholds to detect passive motion 
or joint position sense tests were reviewed in 2020 and 
published in 2021 (Lee et al., 2021). The conclusion was 
that the knee proprioceptive acuity of patients with KOA 
was poorer than that of patients with unaffected knees.

Quadriceps weakness is also a risk factor for early-
onset post-traumatic knee osteoarthritis (PTOA). 
Identifying the strength, control and timing of muscle 
force deficits in accordance with neural adaptations in 
the PTOA population justifies targeted rehabilitation 
strategies and optimal recovery based on adapted kinetic 
measures (Tayfur et al., 2021).

A review of studies on how exercise affects measures 
of pain processing and motor function in KOA concluded 
that following an exercise program (range 5-12 weeks), 
there were no statistically significant changes in pressure 
pain threshold, temporal pain summation and voluntary 
quadriceps muscle activation (Hall et al., 2020). 

In 2020, Xie C and colleagues reported a higher 
methodological quality and more rigorous reporting 
quality for the effects of Otago exercise on falls and 
balance in patients suffering from OA (Xie C et al., 2020).

A narrative review was aimed at investigating the 

effectiveness of virtual reality (VR) in the rehabilitation 
of elderly patients with knee or hip osteoarthritis, but 
the conclusion was that effectiveness of VR-based 
rehabilitation is unclear and not sufficient to create 
clinical guidelines, although interventions based on VR 
are promising in view of postural and proprioception 
training and pain management (Byra & Czernicki, 2020). 

- Quality of life 
Worldwide, the benefit of physical activity on function 

and quality of life is recognized (QOL) in osteoarthritis 
patients. How the relief of pain has a direct favorable 
impact on QOL will be mentioned here, as well as other 
conclusions of review studies for QOL, besides the ones 
mentioned before, in the Pain subchapter. A systematic 
review included in the study randomized controlled 
trials investigating the effect of adding hip exercises to 
quadriceps exercises in KOA people on pain, function 
and QOL (Hislop et al., 2019). The conclusion was that 
this addition resulted in greater improvements in patient-
reported pain, walking and QOL.

Zampogna et al. reported no significant differences 
in improvements in pain, physical function, and QOL 
between aquatic and land-based exercise; when analyzing 
sports, such as Baduanjin, Tai Chi, or yoga, all the studies 
presented significant improvements in pain, stiffness, 
physical function, and QOL after the rehabilitation 
program (Zampogna et al., 2020).

A systematic review examined the effects of 
technology-supported exercise programs on knee pain, 
physical function, and QOL of individuals with KOA 
and/or chronic knee pain. The technology types and 
program features that were associated with health values 
were identified, so this kind of delivering the exercise 
programs appears to offer benefits (Chen et al., 2021).

c) The TE types indicated in KOA 
The unanimously accepted definition of TE is - a 

physical activity that involves repetitive voluntary 
contractions of limb, back, or abdominal muscles that 
are of sufficient force to maintain or improve physical 
conditioning (Smith, 2020); it is planned, structured, 
repetitive and purposeful for the improvement or 
maintenance of a specific health condition. TE has 
great potential to reduce pain and improve muscular 
strength, balance, and range of motion in individuals with 
osteoarthritis (Bielecki & Tadi, 2021). Dosing parameters 
are needed to ensure the best practice guidelines for knee 
osteoarthritis. Exercise is associated with better outcomes 
(pain perception, knee function recovery, mobility, 
improvement of the movable degree of the knee joint, 
quadriceps strength and adverse events: increase of pain 
or disease activity, various dysfunctions of the knee joint) 
when supervised (Chen L et al., 2020).

Evidence exists to support the utilization of various 
forms of exercise. 

Both traditional (for example – strengthening, 
resistance and endurance, flexibility, aerobic / walking 
and proprioceptive based exercises / balance training) 
and non-traditional exercises (for example - mind-body 
exercise, Tai Chi, yoga, and aquatic exercise) have been 
shown to be effective in the management of KOA (Li R 
et al., 2020). 
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Land-based exercise and strength training are 
recommended as core treatments for all patients with 
KOA. Exercises were performed to enhance muscle 
strength, mainly the gluteus medius, maximus and 
quadriceps. Various procedures are mentioned for use of 
loads, repetitions and implementations of loads over time. 
The maximum load was defined before the first treatment 
session and, when necessary, reviewed at the end of each 
week (Hislop et al., 2020). The recent systematic review 
of  Hislop AC and collegaues  demonstrated greater gains 
in quadriceps strength with high-intensity compared to 
low-intensity resistance training in people with KOA, 
associated with greater improvements in symptoms and 
disability. Strengthening of the upper leg muscles is 
thought to be one of the factors involved in reducing pain 
associated with knee OA. The benefits often last less than 
one year because people often fail to maintain exercises 
in the long term (Li R et al., 2020).

In general, lower impact activities (walking, 
swimming, biking, yoga) are preferred over higher impact 
activities (running, jumping) in order to lessen pain with 
exercise. Weight-bearing strength training, non-weight-
bearing strength training, and aerobic exercise have all 
been shown to be effective for short-term pain relief in 
knee OA, with non-weight-bearing strength training 
being the most effective (Shamsi et al., 2020).

Resistance training exercises involve muscle actions 
that are concentric and eccentric. Concentric actions are 
vital in stair ascent, standing up, and rising from a chair. 
Eccentric exercise actions, essential in daily activities, 
such as descent, squatting or sitting into a chair, are 
characterized by low energy cost, high force production, 
hypertrophic impact and favorable effect on fall risk and 
physical function and mobility. Resistance training and 
endurance training are especially beneficial for pain and 
balance in osteoarthritis of large joints such as the knee 
(Bielecki & Tadi, 2021).

Many recent available studies have concluded that 
backward walking or retrowalking can improve the 
symptoms of KOA patients and represents one of the 
kinetic choices, but there is a lack of evidence-based 
medical research. As opposed to forward walking, 
retrowalking is a counter sequential exercise and has a 
helpful effect on improving lower limb proprioception, 
gait synergy and limb balance (Wu Y et al., 2020). 

The Otago exercise program, formulated in 1997, 
is a home-based fall prevention program, to target the 
modifiable fall risk factors of lower limb weakness and 
impaired balance of old people, by guiding the elderly 
to carry out individual and step-by-step muscle strength 
and balance function exercise. Otago exercise consists 
of 2 parts of training, with clear indications for the time, 
intensity and frequency of the exercise. The first part 
includes flexibility training, lower limb muscle strength 
training, and balance function training. The second part is 
walking training (Punlomso et al., 2020). A single recent 
review reports the evidence of higher methodological 
quality for the effects of Otago exercise on falls and 
balance in patients suffering from OA (Xie C et al., 2020). 

Tai Chi is a form of mind-body therapy and low impact 

and aerobic exercises. Previous biomechanical studies of 
Tai Chi only focus on pain, physical function, kinematics 
and kinetics of the knee joint for KOA. This type of 
kinetic program includes many fundamental postures 
that flow smoothly from one to another, and it is an 
effective management for individuals with KOA because 
it can reduce pain and promote muscle endurance, motor 
control and postural stability (Zhang et al., 2020). It can 
be an appropriate and safe therapy for old-aged people 
(Ren et al., 2020).

Baduanjin kinetic therapy is a Chinese form of low-
intensity aerobic exercise, containing eight movements, 
with a real benefit on reducing pain and improving 
physical function in KOA patients (Li J et al., 2020). 
One review was performed based on a literature search 
conducted in 10 databases and included eligible trials in 
which Baduanjin was applied either alone or as an adjuvant 
treatment for baseline pharmacological measures in 
patients with KOA. The results proved that this Chinese 
type of kinetic program could improve physical function 
and pain in KOA (Zeng et al., 2020).

Also, proprioceptive neuromuscular facilitation and 
static stretching show excellent results as an adjunctive 
treatment in an exercise program for OA management; 
only a few studies included that therapy as a favorable 
technique in the rehabilitation program of osteoarthritic 
patients (Rocha et al., 2020).

Elastic taping has significant effects on pain, physical 
function, range of motion, and quadriceps muscle 
strength in KOA patients. The elastic bands used had 8 
levels of resistance divided by colors, in which the more 
intense coloring indicated greater resistance. The sessions 
were held three times a week, over 8-10-12 weeks, on 
alternate days, lasting approximately 90 min each. The 
current evidence is insufficient to draw conclusions 
on the effects of elastic taping combined with other 
physiotherapy procedures for KOA. Further studies are 
needed to investigate the long-term effects of elastic 
taping combined with other forms of physiotherapy (Ye 
et al., 2020).  

Of the exercise types available for physical therapy, 
the most effective appear to be strengthening and aerobic 
exercises, although proprioceptive exercises can also be 
beneficial. Backward walking, blood flow restriction, 
and hydrotherapy can increase tolerance to training. 
Physical exercise should be combined with educational 
and habit change measures. Today, self-efficacy and self-
management kinetic programs are promoted. A novel 
finding is the conceptual link of self-determination to 
high adherence to strength-training exercises over 2 years 
among adults with KOA (Kamsan et al., 2020).

d) The rehabilitation exercise program 
The SRs in 2020 performed for KOA rehabilitation 

are focused on three aspects: exercise-therapy, methods 
to deliver exercise-therapy remotely, and approaches to 
facilitate exercise-therapy behavior change (Whittaker et 
al., 2020).

In designing a rehabilitation program, consideration 
should be given to exercises that simulate the type of 
muscle activity that patients use in their daily routines. 
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The pathogenic knowledge of KOA allows the election 
and performance of an optimal rehabilitation program. 
Each method of rehabilitation justifies its choice by its 
effects on the physiology of the organism, especially on 
the components of the neuromyoarthrokinetic system 
(Hislop et al., 2020). Holden and colleagues mentioned in 
their narrative review that numerous types of therapeutic 
exercise may be utilized at varying doses and in different 
settings to improve pain and function for people with knee 
and hip osteoarthritis. Moreover, this review informs us 
how to implement best practice therapeutic exercise, at 
a sufficient and appropriate dose (Holden et al., 2020). 
Active exercise and sport are effective to improve pain 
and physical function in elderly people with osteoarthritis. 
However, the benefit seems to be short (< 6 months) 

and most clinical trials assessing the impact of physical 
activity, especially land-based exercises, have a short-
term follow-up ranging from 6 to 12 weeks (Zampogna 
et al., 2020).

Most SRs promote low-impact, moderate-
intensity physical activity for adults with KOA, which 
includes aerobic, balance, and muscle strengthening 
components. Until now, no optimal dose of therapeutic 
exercise (intensity, frequency, duration) that produces 
improvements in clinically and person-relevant KOA 
outcomes has been identified (2). Exercise regimens 
(different protocols used, optimal combination) may be 
adapted according to the clinical and functional KOA 
patient status (Table I).

Table I
Types of physical therapy / exercises recommended in KOA in accordance with 2019 ACR Guidelines published in 2020. 

Types of exercises Description References

Strengthening exercises 
(land-based) 
(for any type of KOA)
Strongly recommended

Muscle strengthening in their daily schedule / resistance training (high-intensity / low-
intensity) - improves symptoms (patient-reported pain) and  physical function 

For resistance training, two sessions per week, with two sets of 8 to 12 repetitions at a load 
of 60% to 70% of one repetition maximum with a rest period of 48 h between resistance training 
sessions are indicated. 

Resistance training can produce favorable responses independently of the type of equipment 
(dynamometers, weights, bands) utilized, the type of exercise (e.g., isokinetic, isotonic), and the 
muscle action (i.e., isometric, eccentric, concentric) performed.

Mixed program - strengthening and endurance training /  aerobic exercise - reduces pain, 
relieves stiffness, and improves physical function; it should include low impact like walking or 
preferably cycling, daily, and a minimum of 150 min of moderate intensity or 75 min of vigorous 
intensity aerobic exercise per week in sessions of at least 10 min

Shamsi et al., 
2020

Smith, 2020

Hislop et al., 
2020

Rocha 
et al., 2020

Functional neuromuscular 
exercises (land-based)
Strongly recommended

Stepping, single-leg squat, step-downs. Effects on psychosocial characteristics such as 
kinesiophobia or self-efficacy.

Adding resistance hip exercises to quadriceps exercises is beneficial for patient-reported 
outcomes and physical function in the short-term.

Functional neuromuscular hip exercises combined with quadriceps exercises improved 
physical function (walking)

 Hislop et al., 
2020

Aquatic cycling 
(for any type of KOA)
Strongly recommended

Improves knee stiffness and pain, and physical functioning. 
An intensive aquatic resistance training program had a small short-term impact on knee 

stiffness.

Zampogna et al., 
2020

Home exercise program 
(especially for severe KOA)
Strongly recommended

Exercise is highly recommended (walking, stretching, home cycling and muscle strengthening, 
gymnastics), alongside:

•	 proper nutrition 
•	 virtual education on self-management strategies 
•	 range of motion activities in their daily schedule 
•	 use of corrective and assistive orthotics
In accordance with various exercise protocols, each training session comprised a 10-min 

warm-up, a 40 min period of elastic resistance exercises and a 10-min cooldown period. The 
following exercises have to incorporate into the training design: seated chest press, seated now, 
seated shoulder press, hip circumduction, leg press, leg curl.

Karasavvidis et 
al., 2020

Tai-chi 
Strongly recommended

These non-traditional exercises have been shown to be effective in the management of KOA, 
because they can reduce pain and promote muscle endurance, motor control and postural stability. Li Ret al., 2020

Cognitive behavioral therapy
Conditionally 
recommended 

It is important to control the emotional, cognitive and behavioral outcomes that contribute to 
KOA pain.

The cognitive behavioral sessions ended with exercises, diaphragmatic breathing, knee muscle 
relaxation and walking. 

Pitsillides  et al., 
2021

Kinesiotaping
Conditionally 
recommended

Theraband products, whose colors denote the degree of elasticity and indicate the corresponding 
resistance level (yellow, red, green, blue, black or gray)

Kinesiotaping combined with physical therapy provided better therapeutic effects regarding 
pain reduction and functional improvement in KOA patients

Banerjee et al., 
2020

Balance training 
Conditionally 
recommended

Otago exercise has effects on falls and balance in patients suffering from OA. Xie et al, 2020

Telecare 
(for any type of KOA)
Significance uncertain

Telephone delivered physiotherapist-led exercises advice and support modestly improved 
physical function but not the co-primary outcome of knee pain at 6 months.  Functional benefits 
were not sustained at 12 months. 

Chen T et al., 
2021
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Balneotherapy 
Balneotherapy, involving immersion in mineral and/

or thermal waters from natural springs, interventions with 
natural gases, peloids / mud, and other traditional remedies 
(spa-therapy), has been frequently used in rehabilitation of 
KOA patients as a complementary and/or alternative therapy. 
The complete effects  (mechanical, thermal, and chemical) 
of mineral water (sulfur and sodium chloride mineral baths) 
and mud on changes in pain, stiffness and the functional 
state (walking speed, flexion and extension range, flexor and 
extensor strength) of patients with KOA are mentioned in 
the medical literature (Varzaityte et al., 2020; Raza et al., 
2020).

These mineral baths, peat mud applications alongside 
physiotherapy were more effective than physiotherapeutic 
treatment alone (Karagulle & Karagulle, 2015). Future 
studies will be able to determine the role of mineral 
water ingestion on human microbiome dynamics, with a 
subsequent impact on the general status of the human body.

In their review, Kamioka and colleagues set themselves 
the goal to summarize systematic reviews with meta-analyses 
of balneotherapy and spa therapy based on randomized 
controlled trials, and to provide a perspective for future 
research. They concluded that both balneotherapy and spa 
therapy, especially exercises under mineral water, provided 
significant pain relief and improved physical fitness and 
quality of life in chronic diseases of the musculoskeletal 
system and connective tissues (Kamioka et al., 2020).

Psychosocial interventions
Cognitive behavioral therapy (CBT) is important to 

control the emotional, cognitive and behavioral outcomes 
that contribute to KOA pain. Its goal is to change the patterns 
of thinking, behavior and attitude underlying the disorder and 
pathologies. It helps in relief of knee pain, improvement in 
functional ability when performing activities of daily living 
and improved ability to cope with depression and anxiety 
as well as to better respond to pain catastrophizing. In the 
last years, it has been mentioned that chronic KOA pain can 
result in brain structural and organizational changes, with 
a negative impact on patients’ perception of their condition 
(Pitsillides et al., 2021). So, based on a small number of 
studies, combining exercise with CBT may enhance the 
therapy for patient`s pain level and emotional status.

External devices 
Walking aids, knee braces and modified shoes, with 

lateral and medial wedged insoles for patients with KOA, 
have a sufficiently large impact on ambulation, joint 
stability and/or pain to warrant use of an assistive device, 
and are able to tolerate the associated inconvenience. Knee 
bracing and foot orthoses are effective by either correcting 
the knee position or providing shock absorption, and may 
contribute to countering the pain coming from excessive 
knee adduction moment during walking (Zafar et al., 2020).

Various walking aids (cane, crutch, walking frame 
/ walker) and assistive technology play a crucial role in 
the management of knee OA, since 90% of adult people 
suffering from severe knee pain report the use of canes. 
Reduction of pain can be achieved by using walking aids, 
and patients should be taught the optimal use of a cane or 
crutch in the contralateral hand, while wheeled walkers 

are ideal for those suffering from bilateral pathologies and 
require maximum assistance, particularly for the elderly 
(Karasavvidis et al., 2020).

The monitoring of patients with KOA in the 
rehabilitation program is done especially for two 
parameters - pain and function, with the help of evaluation 
scales (Table II). Different generic scales are also used for 
quality of life. Through the variation of the score, results 
are obtained which allow the suited studies to be carried 
on, in conformity with evidence-based medicine, a long-
debated feature for physical and rehabilitation medicine.

Table II
Tools/Questionnaires for Outcome Measures 

in KOA rehabilitation program. 
Para-
meter Scales

Pain

AIMS (pain subscale)
Global knee pain (VAS)
HAQ (pain subscale)
Knee-Specific Pain Scale (KSPS)
Lequesne algofunctional index (pain subscale) 
McGill Pain Questionnaire (pain intensity)
Number of painful days (days) 
Pain during activity (VAS or NRS)
Pain during walking (VAS or NRS)
Pain at night (VAS)
Pain at rest (VAS)
SF-36 (bodily pain (BP) subscale)
WOMAC pain subscale (Likert/100mm) or KOOS or HOOS

Stiffness WOMAC  stiffness scale

Function 

Self
Reported

ASES (disability subscale)
HAQ (disability subscale)
PDI (pain disability index)
Physical composite score (PCS) based on SF-36, 
SF-12
SF-36 (subscale physical function (PF)
WOMAC subscale Function (Likert/100mm) or 
KOOS or HOOS

Performance 
Based

Aerobic capacity/walking long distances (6-min 
walk test)
Ambulatory transitions (timed up and go)
Sit-to-stand (30-sec chair stand test)
Walking short distances (4x10m fast paced walk)

Quality 
of life 

SF-36 / SF-12
KOOS QOL 

Legend: KOA = knee osteoarthritis; AIMS = Arthritis Impact Measurement 
Scale; ASES = Arthritis Self Efficacy Scale; HAQ = Health Assessment 
Questionnaire; HOOS = Hip Disability and Osteoarthritis Outcome Score; 
KOOS = Knee Injury and Osteoarthritis Outcome Score; NRS = Numerical 
Rating Scale; SF-36 / SF-12 = 36-Item Short Form Health Survey / 12-
Item Short Form Health Survey; VAS = Visual Analog Scale; WOMAC = 
Western Ontario and McMaster Universities Osteoarthritis Index

Discussions
Our review does not detail all the remarkable work 

that has been published over the last year, but we intended 
to highlight common research topics that were studied 
by multidisciplinary medical teams and significant 
breakthroughs in the field of KOA rehabilitation 
international research. 

A review of the reviews since at least the late 1980s, 
proposed by the National Institute on Disability, Independent 
Living and Rehabilitation Research, has proven that Clinical 
Practice Guidelines (CPGs) in principle are an ideal means 
to move the knowledge obtained from clinical research to 
practice, but all CPGs commonly have deficits, especially in 
terms of applicability (Dijkers et al., 2020). 
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Despite some guideline recommendations for physical 
therapy and lifestyle changes as primary treatments, the 
use of physical therapy for KOA declined between 2007 
and 2015. In practice, non-pharmacological treatments are 
under-utilized (Khoja et al., 2020).

After 2015, the worldwide attitude towards KOA 
rehabilitation in complete management was reconsidered. 
We took into consideration only SRs focusing on RCTs with 
critical information for the formulation of a recommendation, 
because SRs of observational studies unrelated to adverse 
effects and the subsequent updates of their guidelines did 
not evidence critical information about how to best use 
and implement the recommendations in physical or kinetic 
therapy clinical practice for KOA patients. There was 
minimal overlap of the primary studies that were included 
in the systematic reviews. Thus, the estimates pooled 
separately from these systematic reviews contain some of 
the same data. 

All included SRs reported substantial heterogeneity 
in their included studies due to variations in patient 
characteristics, disease severity, co-morbidity status, 
types of interventions used and choice of controls, and 
methodological characteristics. The heterogeneity potential 
of the results of studied SRs limits the generalization of 
results. It was unclear whether the observed outcomes were 
entirely due to the interventions and controls of interest, or 
the results were influenced by other factors. Also, none of 
the included SRs provided enough information about the 
type, intensity, duration, or frequency of physical activity to 
achieve optimal clinical effectiveness for KOA patients. 

Furthermore, information about adherence to exercise 
programs and adverse events associated with exercise in 
patients with KOA was limited.

Based on the studied SRs, it could be concluded that there 
is high-quality evidence that exercise and weight loss reduce 
pain and improve physical function in patients with KOA. 
There is moderate-quality evidence that acupuncture, TENS 
stimulation and low-level laser therapy reduce pain and that 
psychoeducational interventions improve psychological 
outcomes. For other interventions and outcomes, the 
quality of evidence is low or there is no evidence from SRs 
(Kolasinski et al., 2020).

Physical therapy confers various term-related results 
(short-term <6 months, intermediate-term ≥6 to <12 
months and long-term ≥12 months) for relief of symptoms, 
a decreased need for pain medications, functional 
improvements (possible articular malalignments, range 
of motion, aerobic capacity, quadriceps muscle strength, 
flexibility and lower extremity stability and performance, 
gait pattern), physiological well-being (Rat et al, 2020). 

There is no consensus on what represents an optimal 
rehabilitation exercise program for KOA patients with one 
exception - regularly performed physical exercise should 
become a lifetime commitment and should be done in 
sufficient volume to relieve pain and improve function.  

Methods to determine and promote ideal exercise-
therapy prescription are needed in the future (Whittaker et 
al., 2020).

After all SRs, we consider the two following fundamental 
aspects correlated with the kinetic program in KOA patient 
rehabilitation: 

• a variety of choices for exercise programs with 
positive recommendations for strengthening, without 
standard protocols, probably due to co-morbidities; 

• the necessity to develop combined exercise protocols, 
both in supervised and home-based exercise programs, to 
preserve patient compliance and sustain long-term outcomes 
for pain, function and quality of life. 

To increase the value of rehabilitation scoping 
reviews, rehabilitation stakeholders need to use existing 
methodological standards for the conduct, reporting, and 
appraisal of scoping reviews. Much work needs to be done 
by guideline developers to make it easier for the average 
rehabilitation organization and clinician to implement CPGs 
in daily practice. Optimal evidence-based models may use the 
PICO (Population, Intervention, Comparison, and Outcome) 
process for the management of KOA (Colquhoun et al., 
2020). In the future, all rehabilitation medical professionals 
focused on KOA patients have to solve the debate regarding 
the optimal electric, thermal and kinetic modalities and their 
real effect on symptoms, joint function and quality of life, as 
well as their feasibility in the long term in accordance with 
KOA phenotypes (Fig. 2). 

Fig. 2 – Rehabilitation in patients with KOA. 
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Conclusions
Our narrative review allows all members of the KOA 

rehabilitation team to improve and upgrade the synoptic 
knowledge about KOA patients.  

We consider that an optimal rehabilitation program for 
KOA patients is possible only with the involvement of the 
entire team. 

The role of the physiotherapist is well established in 
non-pharmacological management and to evaluate its 
effectiveness in treating pain, functional disability and 
the psychological outcomes of KOA patients. Also, the 
physiotherapist may overcome the problem of the lack of 
clinical psychologists to advise patients in self-managing 
their own conditions.
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