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This section details the extent to which the assessment criteria are demonstrated by you, which in turn determines your mark. The marks available for each category of skill are shown. Lecturers will use the space provided to comment on the achievement of the task(s), including those areas in which you have performed well and areas that would benefit from development/improvement.
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	Generic Assessment Criteria 
	Marks available
	Marks 
awarded

	1. Engagement with Literature Skills
.
	
	

	





	
	

	
	5
	

	2. Knowledge and Understanding Skills

	
	

	





	
	

	
	20
	

	3. Cognitive and Intellectual Skills

	
	

	





	
	

	
	25
	

	4. Practical Application Skills

	
	

	





	
	

	
	25
	

	5. Transferable Skills for Life and Professional Practice

	
	

	



	
	

	
	25
	



	Assessment Mark (Assessment marks are subject to ratification at the Exam Board.  These comments and marks are to give feedback on module work and are for guidance only until they are confirmed. )
	Late Submission Penalties (tick if appropriate)
	%

	
	Up to 1 week late (40% Max)
	
	

	
	Over 1 week late (0%)
	
	


	
	
	






	
	
	




Manual Therapy Sucks?

Introduction to Maitland Mobilisation

Maitland mobilisation are theorized to reduce pain and increase range of movement (ROM) in a joint through neurological, physiological and nutritional effects (Hengeveld and Banks, 2014). Mobilisations are based on the roll, spin and glide theory proposed by Maitland (Hengeveld and Banks, 2014) and Neumann (2017). This theory suggests that during a gross movement of a joint there are also smaller movements which occur within the joint to allow full ROM. 
Table 1 Neumann’s definitions and analogy for the three accessory movements (2017)
	Table 1. Three Fundamental Arthrokinematics: Roll, Slide and Spin

	Movement
	Definition
	Analogy

	Roll
	Multiple points along one rotating articular surface, contact multiple points on another articular surface.
	A tire rotating across a stretch of pavement.

	Slide
	A single point on one articular surface, contacts multiple points on another articular surface.
	A non-rotating tire skidding across a stretch of icy pavement.


	Spin
	A single point on one articular surface rotates on a single point on another articular surface.
	A toy top rotating on one spot on the floor. 



The roll, spin and glide theory also work alongside the ‘convex-concave rule’ proposed by Schohmacher (2009). This rule suggests that in every joint there is a convex and concave surface to the two bones (Hengeveld and Banks, 2014). An example of the convex-concave rule is the medial epicondyle of the humerus (convex) and olecranon (concave) (Mangus et al., 2002). The rule also suggests that when the concave bone moves, the joint surface also moves in the same direction, however, when the convex bone moves the joint surface will move in the opposite direction (Hengeveld and Banks, 2014). This movement of the joint surfaces also reinforces the Neumann's theory of roll, spin and glide as these movements must occur to allow the gross movement (Neumann, 2017). Maitland’s theory is that there are four grades of mobilisation which can be used to treat a patient's pain and ROM as can be seen in table 2 (Hengeveld and Banks, 2014).
Table 2 Maitland’s proposed grades and application of grades (Hengeveld and Banks, 2014).
	
	Grade I
	Grade II
	Grade III
	Grade IV

	Grade Range
	Beginning of range
	Within available range 
	Available range- point of firm resistance
	Firm resistance-limit of the available range


	Amplitude of movement
	Small
	Large
	Large
	Small

	Used to treat
	Pain
	Pain
	ROM 
	ROM



Pain

The sensation of pain occurs from a noxious stimulus for example scraping your knee or picking up a hot cup of tea. The noxious stimulus stimulates mechanical, thermal and mechano-thermal nociceptors in the joint or the skin (Dubin and Patapoutian, 2010). The types of nociceptors are high-threshold mechanoreceptors (respond to mechanical dysfunction) and polymodal nociceptors (respond to chemical and thermal deformation) (Steeds, 2009). When a noxious stimulus stimulates one of these nociceptors an afferent signal will be sent to the dorsal horn along the first-order neuron, two nerve fibres transmit this signal either A-Delta fibres which are myelinated and transmit sharp localised pain at the speed of 5-15m/s these are usually the first pain response (Almeida, Roizenblatt and Tufik, 2004). C fibres which are unmyelinated and transmit dull, deep, throbbing pain at the speed of 0.5-2m/s and are usually a secondary pain response (Almeida, Roizenblatt and Tufik, 2004). Then travel into the dorsal horn, the fibres synapse with specific portions A-Delta fibres synapse within laminae I and V, C-fibres synapse within laminae II (substantia gelatinosa) (Almeida, Roizenblatt and Tufik, 2004; Todd, 2010). In the substantia gelatinosa, C-fibres will release the neurotransmitter substance-P (Yam et al., 2018). The neurotransmitter then synapses with the second-order neuron which travels across the grey matter to the spinothalamic tract from this point the neuron travels up the spinal cord to the thalamus in the brain (Steeds, 2009; Todd, 2010). In the thalamus the second-order neuron synapses with the third-order neuron which then stimulates the corresponding area in the cerebral cortex to the painful area (Steeds, 2009; Todd, 2010; Yam et al., 2018).
The stimulation of a non-noxious stimulus for example rubbing your knee or simply a touch from another person can stimulate the mechanoreceptors in the skin or joint (Yam et al., 2018). When the non-noxious stimulus is applied a signal is sent to the dorsal horn via the A-Beta fibre which is myelinated, traves at 30-100m/s and is a first response (Almeida, Roizenblatt and Tufik, 2004). When entering the dorsal horn, the fibre will synapse in the II-V laminae (Almeida, Roizenblatt and Tufik, 2004).
Through the stimulation of a noxious fibre (A-Delta or C fibre) and stimulation of the non-noxious A-Beta fibre a pain gating mechanism proposed by Melzack and Wall (1965) will occur. The pain gate theory suggested occurs in the dorsal horn, due to the A-Beta fibres having a faster conduction velocity this means they reach the dorsal horn before the slower A-Delta or C fibres (Mendell, 2014). Once the A-Beta reaches the dorsal horn it will synapse with the inhibitory T-cell which acts as a gate stopping the noxious stimuli from synapsing with the second-order neuron (Melzack and Wall, 1965; Mendell, 2014).
[image: ]
Figure 1 Descending pain pathway traveling from periaqueductal grey to the dorsal horn (Lau and Vaughan., 2014)
In response to pain, there is also a second mechanism in order to reduce the pain sensation. This mechanism occurs from signals being sent from the cerebral cortex down the descending pathway through the periaqueductal grey matter in the midbrain and then synapses with the nucleus raphe magnus in the medulla as seen in figure 1 (Kwon et al., 2014; Lau and Vaughan., 2014). The signal is then sent down the noradrenergic neuron which then enters the substantia gelatinosa (Kwon et al., 2014). This descending pathway has two ways reducing pain the first being a release of noradrenaline and serotonin these chemicals synapse with the first-order neuron which causes a reduction in substance P production (Tobaldini et al., 2019). The second way in which it reduces pain is a synapse with the intra neuron, this causes a release of Enkephalin (opioid) (Tobaldini et al., 2019). Opioids synapse with the first-order neuron to cause a reduction in the production of substance P, opioids also synapse with the second-order neuron to causes a higher threshold against substance P cause a reduction in pain sensation (Kwon et al., 2014; Tobaldini et al., 2019).  

Evaluation of evidence for Maitland Mobilisations

Peer-reviewed research articles are a key way of determining if a manual therapy technique is effective in its proposed effects on the patients. A study performed by Abe, Tozim and Navega (2015) looked into the acute effects of Maitland mobilisations on youths with lower back pain. This study involved 16 females aged 22+3.03 years and had one group which received a grade III mobilisation for 3 sets of one minute on each of the 5 lumbar vertebrae. A P value under <0.05 suggests that there is a significant difference (Cristea and Ioannidis, 2018; McShane et al., 2019). The reported findings from this study found that there was a reduction in pain (p=0.269) as well as an increase in strength (p=0.032), flexibility (p=0.086) and mobility (0.774), however, there was only a significant difference in strength and muscular endurance (p=0.047). A fault with this is there is a miss reporting of results, if the results are non-significant it should not be concluded that there was a reduction in pain or an increase in flexibility and mobility. The reason for these results could be that grade III is not proposed to be the most effective to reduce pain and is more strongly proposed to increase ROM. The reason for a reduction but not a significant reduction is a grade III mobilisations is proposed to stimulate the deeper mechanoreceptors which will cause the pain gating theory to occur.
Gautam et al., (2014) researched into the comparison of Maitland and Mulligan mobilisations in improving neck pain, ROM and disability. Mulligan mobilisations include three techniques natural apophyseal glides (NAGs), sustained natural apophyseal glides (SNAGs) which is when the glide is applied and the patient moves actively through ROM, and mobilisations with movement (MWMs) which are performed in the peripheral joints. In this study there were 30 participants split into 3 groups a control conventional physiotherapy (CP) group, CP with Maitland mobilisations received grade 2 for 60 seconds, however, they do not state what type mobilisation will be given and where on the body as well as not stating how many sets for the treatment. CP with Mulligans received NAGs and SNAGs for 6 repetitions for 3 sets. All treatment was given 4 times a week for 30 days. The results from this paper concluded that all three groups were found to have a significant reduction on the numeric pain rating scale (NPRS) and ROM. Each group were tested between 0-30 days, 0-15 days and 15-30 days. The results were published were at 0-30 days, the CP group scored p=0.013 and Mulligan group scored p=0.013. The results were also published at 0-15 days however only for the Maitland group who scored p=0.001 and Mulligan groups results were p=0.004. The paper suggests that the CP and Mulligan group is the best at reducing scores on the NPRS, however from the results published there is a stronger significant difference in the CP and Maitland group. A drawback of the results is that the same testing data for each group is not all published which does not allow for a clear conclusion to be drawn.
Samir, Zak and Soliman (2016) also performed a research study comparing Mulligan and Maitland mobilisations on patients with chronic lower back dysfunction. The study included 30 participants split into two groups, the first group received Mulligan mobilisations with movement at L4-5 spinous process, the second group received a posterior-anterior Maitland mobilisation at L4-L5 both groups also received conventional physiotherapy and received treatment 10 times for 12 sessions on every other day for 4 weeks. The results found a significant reduction in the visual analogue scale score in both groups each score a significance value of p=0.000 when being compared pre-and post-treatment, however, there was no significant difference when comparing the two groups pre-treatment p=0.204 and post-treatment p=0.053 showing that both treatment methods where equally significantly effective at reducing a patients VAS pain score. The drawbacks of this study are that there is no detail about the methods used to perform both the Milligan and Maitland treatments also no prescriptions for either mobilisation, there was also no grade identified in the Maitland treatment. There was also no control group which is needed to be able to compare the intervention to and allows the elimination and isolation of any variables, these strong drawbacks make the studies method unrepeatable and unreliable.
Deepa, Dabholkar and Yardi (2014) researched into the comparison of Maitland mobilisation with deep neck flexor (DNF) endurance training against DNF endurance training on its own in patients with mechanical neck pain. The DNF endurance treatment was given with the use of a pressure biofeedback device which was inflated to 20 mmHg and the participant was asked to move into flexion to a rise of 2 mmHg and hold for a contraction of 10 seconds for 3 sets and was increased at the end of every week until 30 mmHg could be held. The Maitland group included a posterior-anterior mobilisation of the upper thoracic (T1-T5) spine at grade I or II, he however if the pain reduced then they were progressed to grade III or IV. A drawback to this method is that there is no defined grade being used this means that the treatment being given is not reliable, also there are no prescriptions for the mobilisations given therefore can not be replicated. Another drawback is that the treatment is on two different areas of the spine the cervical and thoracic this means that in the Maitland group more mechanoreceptors are being stimulated which may cause a greater reduction in pain. The results found a significant decrease in NPRS between pre-and post-intervention in the Maitland group with a p-value of p=0.00 and found a significant decrease in the DNF endurance-trained group of p=0.00. In post-intervention testing, there was also found to have a significant difference between the two groups NPRS scores of p=0.000. From these results, the paper concluded that Maitland mobilisations complemented with DNF endurance training is significantly more effective compared to only DNF endurance training. It is suggested that patients with neck pain also have altered motor control of the muscles in the neck, in both the deep muscles including longus capitus and longus colli and the superficial muscles including anterior scalenes and sternocleidomastoid (Johnston et al., 2008; Jull, O'leary and Falla, 2008). This altered motor control leads to reduced activity of the deep flexors and overuse of the superficial flexors (Johnston et al., 2008; Jull, O'leary and Falla, 2008). This then leads to an exaggeration of altered postures which puts further stress on the supporting structures leading to increased pain (Johnston et al., 2008; Jull, O'leary and Falla, 2008).

My conclusion

I believe Maitland mobilisation techniques are an effective complementary treatment modality to reduce pain only when coupled with another treatment method. The paper discussed by Abe, Tozim and Navega (2015) found a non-significant reduction in pain with Maitland mobilisations being the only treatment method, this suggests that Maitland mobilisations are not effective in its proposed effects of reducing pain via stimulation of the pain gate theory (Melzack and Wall 1965). Gautam et al., (2014) found a significant reduction in pain however this is complemented with CP the same is true in Deepa, Dabholkar and Yardi (2014) research which found a significant difference in pain with a complemented treatment of DNF endurance training. Both studies found a significant reduction in pain also in the control groups receiving CP and DNF endurance training this suggests that these types of training are as effective at reducing pain on their own can be become more effective with the addition of the Maitland mobilisations. Mulligan mobilisations complemented with CP, have been found to be as effective and, in some cases, more effective when compared to Maitland, this suggests that Mulligan mobilisations should be used as a priority treatment before Maitland (Deepa, Dabholkar and Yardi, 2014; Samir, Zak and Soliman., 2016). However, from the published research there are many faults either in the methods carried out or in the analysis of results and discussion, therefore these results can not be taken as concrete evidence and require further research into the subject matter with improved regulations of methods for reliability and repeatability. There is evidence that Maitland mobilisations with conventual treatments can reduce pain however there is little evidence to show that the proposed effects occur and there are no other ways in which pain is reduced for example psychologically.
Therefore, I would choose to use a more effective treatment method, for example, Mulligan's mobilisation before using a Maitland mobilisation in order to reduce a patient's pain and would also look to use a complementary treatment, for example, DNF endurance training for patients with neck pain or CP for thoracic, lumbar and sacrum pain. 
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