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Abstract 

Traditional understanding of osteoarthritis-related pain has recently been  

challenged in light of evidence supporting a key role of central sensitization in a 

subgroup of this population. This fact may erroneously lead musculoskeletal therapists 

to conclude that hands-on interventions have no place in OA management, and that 

hands-off interventions must be applied exclusively. The aim of this paper is to 

encourage clinicians in finding an equilibrium between hands-on and hands-off 

interventions in patients with osteoarthritis-related pain dominated by central 

sensitization. The theoretical rationale for simultaneous application of manual therapy 

and pain neuroscience education is presented. Practical problems when combining 

these interventions are also addressed. Future studies should explore the combined 

effects of these treatment strategies to examine whether they increase therapeutic 

outcomes against current approaches for chronic osteoarthritis-related pain. 
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Introduction 

Osteoarthritis (OA) is the main cause of pain, disability and loss of quality of life 

in the elderly (Ma et al., 2014). Traditional management for OA mainly involves a 

combination of pharmacological and non-pharmacological interventions, such as 

physical therapy (Hochberg et al., 2012). As a consequence of their training and 

education, the majority of musculoskeletal therapists are educated in the biomedical 

model of pain (Nijs et al., 2013). This traditional model of pain assumes that there is a 

direct link between the amount of local tissue damage (i.e. structural joint 

degeneration) and the pain experienced by the patient (Haldeman, 1990).  

According to this biomedical model, adressing the underlying pathology should 

result in a reduction or (complete) resolution of symptoms and subsequent recovery of 

normal function. However, chronic OA-related pain does not always adhere to this 

biomedical model of pain. It is common to observe a discordance between the degree 

of structural joint damage and the amount of symptoms experienced by the patient 

(Bedson and Croft, 2008; Baert et al., 2013, 2014). In addition, local application of 

different modalities of treatment, including prosthetic substitution, is not always 

followed by an amelioration or complete resolution of symptoms (Skou et al., 2013a, 

2013b).  

Recent evidence has established that central sensitization (CS) is the dominant 

pain mechanism in a subgroup of patients with chronic OA-related pain (Lluch et al., 

2014). Recognition of subsets of OA patients with different pain mechanisms, including 

those with CS, has been suggested in order to tailor applied interventions and thus 

improve outcomes (Malfait and Schnitzer, 2013). Hence, in those OA patients with CS 
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as their dominant pain mechanism, a broader therapeutic approach aiming to 

desensitize the central nervous system (CNS) should be adapted (Nijs et al., 2011a; 

Lluch Girbés et al., 2013).  

The question arises which CNS “desensitizing” strategies are available and how 

they can be applied when treating patients with chronic OA-related pain. These issues 

will be further discussed below and practical guidelines provided. 

 

Targeting the brain without ignoring the joints for treating central 

sensitization pain in patients with osteoarthritis 

In light of evidence regarding the role CS plays in a subgroup of patients with 

chronic OA-related pain (Lluch et al., 2014), musculoskeletal therapists might “swing 

the pendulum” too much away from the biomedical model of pain (Jull and Moore, 

2012). Likewise, as psychosocial factors are of importance in OA (Somers et al., 2009), 

chronic OA-related pain might be envisioned as a merely psychosocial issue. One 

would then erroneously assume that management advocated for this subgroup of OA 

patients with CS as their dominant pain mechanism should radically be turned into 

psychosocial aspects and “hands-off” interventions, with little or no regard to 

biological features. However, CS in OA seems to be driven by ongoing peripheral joint 

pathology (Graven-Nielsen et al., 2012), which stresses the importance of reducing 

peripheral nociceptive input by means of locally applied interventions such as manual 

therapy (Moss et al., 2007; Courtney et al., 2010) or surgery (Aranda-Villalobos et al., 

2013). 
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Therefore, the authors propose not to completely abandon the “hands-on” 

approach for patients with chronic OA-related pain and CS, but to find an equilibrium 

between hands-on treatments and other interventions addressing CS (Jull and Moore, 

2012). Musculoskeletal therapists are probably in the best position to deliver such an 

individualized and combined approach to patients with chronic OA-related pain 

(Bennell et al., 2012; Hunt et al., 2013), because they are cognizant of both locally-

applied physical and non-physical centrally-oriented interventions (Louw et al., 2011; 

Nijs et al., 2011b).  

In order to inform clinicians about new avenues on combining different 

treatment strategies for chronic OA-related pain management, an example of the 

theoretical rationale for simultaneous application of an approach aiming to desensitize 

the CNS [here represented by pain neuroscience education (PNE) (Louw et al., 2011; 

Nijs et al., 2011b)] and a local intervention (here represented by manual therapy), will 

be presented.  

 

Combining pain neuroscience education with manual therapy in 

patients with chronic OA pain and CS as their dominant pain mechanism 

Patient education is recommended by most of the current evidence-based 

guidelines for management of OA (Larmer et al., 2014). However, education by 

healthcare professionals is usually focused on biomedical information. This kind of 

education not only has shown limited efficacy in decreasing pain and disability 

(McDonald et al., 2004; Louw et al., 2013), but also can induce fear, reinforce the 
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patient’s belief on a patho-anatomical source of pain and consequently result in more 

pain (Greene et al., 2005).  

A more advantageous way to educate patients with chronic OA-related pain 

might be PNE (Louw et al., 2011; Nijs et al., 2001b). PNE is a cognitive-based 

educational intervention performed by musculoskeletal therapists that aims to 

desensitize the CNS and consequently reduce pain and disability, through a 

reconceptualization of pain (Louw et al., 2011). PNE is therapeutic on its own, with 

level A evidence (evidence from meta-analysis of randomized controlled trials) 

supporting its use for changing pain beliefs and improving health status in patients 

with CS pain (Louw et al., 2011). Evidence supporting the capacity of PNE to 

desensitize the CNS comes from a recent trial in patients with fibromyalgia (Van 

Oosterwijck et al., 2013). 

Though sometimes provided separately, PNE seems to be more effective when 

administered in conjunction with other physical therapy interventions (Louw et al., 

2011). Likewise, manual therapy is more beneficial for patients with OA if not used as a 

stand-alone treatment (Page et al., 2011). However, clinicians may encounter several 

practical problems when trying to combine PNE and manual therapy in the context of a 

patient with chronic OA-related pain.  

 

The problem of the “conflicting” messages or “contradictory” messages 

Manual therapy is often presented to a patient with chronic OA-related pain 

within a biomedical model of pain. Traditionally, the main objective of manual therapy 

has been to find the structure at fault, reproduce the patient’s pain if possible and fix 
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that pain thorough joint mobilization/manipulation techniques (Bialosky et al., 2008). 

However, this “find it and fix it” model could perpetuate the notion of the joint as a 

single fault for OA-related pain, fueling the biomedical beliefs (Nijs et al., 2013) and 

contradicting (when applied together) the PNE message that de-emphasizes a specific 

tissue as the solely cause of pain. To make the message provided during the combined 

application of manual therapy and PNE more consistent, musculoskeletal therapists 

may want to consider the following recommendations.  

Instead of “fixing a structure”, OA patients should be educated about manual 

therapy according to the current understanding of its mechanisms of action (Bialosky 

et al., 2009). Besides peripheral effects (i.e. increase in range of motion), joint 

mobilization has shown to generate (temporal) activation of descending inhibitory pain 

mechanisms (Schmid et al., 2008). Hence, manual therapy should be presented to OA 

patients as a transient technique used to gain movement and activate endogenous 

analgesia found to be dysfunctional in chronic OA-related pain (Kosek and Ordeberg, 

2000). Manual therapy might be a priori capable of restoring one of the mechanisms 

related to CS in chronic OA pain, namely the impaired descending inhibition, although 

this hypothesis has not been formally tested.  

Still, it is important for OA patients to understand that the central analgesic 

effects of manual therapy are short-lived. CS is a complex mechanism unlikely to be 

resolved by a single modality of treatment (Nijs et al., 2011a), so other “desensitizing” 

techniques such as exercise therapy may be required (Uthman et al., 2013) or PNE. 

That’s why the combination of manual therapy and PNE, which potentially targets CS 
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through modulation of enhanced descending facilitatory mechanisms [i.e. 

inappropriate beliefs (Zusman, 2002)], could be worthwhile.   

Moreover, several types of manual therapy interventions applied for chronic 

OA patients rely on pain relief as a guide for application and treatment outcome 

(Takasaki et al., 2013). Repetitive use of the word “pain” during the manual treatment 

may again come into conflict with the PNE message, where achieving functional gains 

is advocated over resolution of symptoms. A solution to this conflict may be to replace 

the use of threatening words such as “pain” during the application of manual therapy 

techniques by other less frightening terms such as “symptoms” or “loss of function”. 

This might improve the uniformity of the message provided and avoid confusion in 

patients. It is therefore crucial not to increase vigilance by a priori asking the patient to 

report any pain experienced (or aggravated) during the hands-on treatment. Relying 

on the joint end-feel or the baseline outcome of the joint examination (e.g. joint 

mobility tests) for guiding the hands-on treatment is preferred for patients with CS as a 

dominant pain mechanism.  

 

The problem of the order of interventions: should manual therapy precede PNE or vice 

versa? 

The question that may arise in the musculoskeletal therapists’ clinical reasoning 

when combining both interventions (i.e. manual therapy and PNE) is: What should I 

apply first?  
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From the previous section on conflicting messages, maybe keen readers 

familiarized with both interventions have already deduced that PNE should be logically 

applied before manual therapy. Both explanation of the impaired descending pain 

inhibition and enhanced facilitatory mechanisms potentially addressed with this 

combined approach (with manual therapy and PNE, respectively), are part of the 

typical PNE message (Louw et al., 2011). Therefore, it would seem logical to first 

explain to chronic OA patients that their pain system has become sensitized before 

presenting them desensitizing techniques, such as manual therapy, as potentially 

helpful.  

In addition, there are other reasons why the message from PNE should be 

introduced first. Unlike education focused on the biomedical model (Eschalier et al., 

2013), PNE is beneficial in changing patients' cognition regarding their pain state 

resulting in decreased fear and, consequently, promoting better adherence to 

subsequent movement-based approaches such as manual therapy (Louw et al., 2011). 

In line with this, the seemingly most logical choice when dealing with patients affected 

by chronic OA-related pain would be to implement manual therapy after having 

educated the patient about modern pain neuroscience. Moreover, the occasional 

reproduction of symptoms when applying joint mobilizations (and the consequent 

“danger messages” arriving to the brain), would be interpreted differently by the 

patient if PNE was applied first. As one of the key messages of PNE is that in a chronic 

pain situation (like chronic OA-related pain) pain is not a true reflection of what’s 

happening at the tissues, but is more related to hyperexcitability of the CNS and 

deconditioning of the tissues (Louw et al., 2011), the threatening value of pain is 

decreased.  
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The problem of cognitive and educational barriers when applying PNE to elderly people 

affected by chronic OA-related pain   

One of the factors associated with reporting more symptoms and responding 

less to treatment in people with chronic OA-related pain is the socioeconomic status, 

including low educational attainment (Callahan et al., 2010). In that sense, 

musculoskeletal therapists can encounter some problems when conveying the key 

messages of PNE to elderly patients, mostly due to cognitive and/or educational 

barriers. In addition, as on average clinicians underestimate the ability of patients to 

understand the PNE message (Moseley, 2003), this may be more evident when dealing 

with elderly people affected by OA. Some elderly people with OA have blind faith in 

(bio)medical information, which often makes it more difficult to reconceptualize pain 

through PNE. This should be taken into consideration and clinicians are encouraged to 

adapt the information provided during the PNE to these patients, in order to make it 

more easily understood.  

An example of a musculoskeletal therapist discussing the patient’s perceptions 

about OA pain as part of a PNE session and the rationale of the combination of PNE 

with manual therapy can be found online at http://www.paininmotion.be (Table 1). 

 

Conclusion  

The aim of this paper is to present a sound scientific rationale and practical 

guidelines for the application of a combined manual therapy and PNE approach in 

patients with chronic OA-related pain and CS as their dominant pain mechanism. 
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Musculoskeletal therapists may find some practical problems when combining these 

two interventions in a clinical setting. Future studies should test these promising 

avenues for the treatment of chronic OA-related pain against current approaches, in 

order to determine if they can increase therapeutic outcomes.  
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