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	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. )
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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.


1

Manual Therapy Sucks?
Introduction
It is proposed that manual therapy (MT) is used to improve musculoskeletal function and pain by addressing reduced kinematics of the specific joint (Abbott et al., 2013). According to Bishop et al (2015), MT is a passive movement applied by clinicians to target a selection of anatomical structures or systems either directly or indirectly and is used with the aim to generate useful changes in the pain the patient is experiencing. Heiser, O’Brien and Schwartz (2013) also states that manual therapy is a treatment where clinicians apply a passive movement to structures in order to restore range of movement (ROM) and reduce pain. This report will introduce the purported mechanisms of effect for the use of MT, with information on how it is supposed to increase range of movement. The aim of this report is to prove the effect of MT, through identifying and reporting on peer reviewed experimental research articles. Through critically analysing the available literature a conclusion will be drawn to whether it should still be considered an appropriate intervention for the clinically reasoned therapist.
Mechanisms of effect

Early theories on the effectiveness of MT in modulation on a patient’s pain experience were based on the identification and subsequent correction of biomechanical dysfunctions (Bialosky et al., 2009). In 2009 and 2017 Bialosky et al proposed several theories on how MT managed to achieve results. Their comprehensive model of 5 mechanisms suggests that a mechanical input of MT results in a multitude of neurophysiological effects (Bialosky et al., 2017). The mechanical mechanism is where there are changes in ROM, electromyographic (EMG) activity and muscle spasm (Bialosky et al., 2009). The neurophysiological mechanism is where there is an inflammatory response within the tissue (Bialosky et al., 2009). The spinal mechanism is where there is an altered neurone activity and muscle activity caused by a neuromuscular response (Bialosky et al., 2009). It also includes the gate control theory involving the blocking of neurotransmitters established by Melzack and Wall in 1965 (Bialosky et al., 2009). The supraspinal mechanism is where there is muscle response changes and endogenous activation caused by the pain modulating circuitry (Bialosky et al., 2009). Mechanical effects of MT have been reported but these effects are only transient and lasting structural changed could not be identified (Bialosky et al., 2009). Furthermore, the specific area that would require MT are not reliably identified by the clinicians, meaning the application is not precise but rather widespread that additional mechanisms must be involved (Bialosky et al., 2009). Bialosky et al (2009) states that to produce the effects related with MT, a mechanical force is required to initiate a chain of neurophysiological effects. A study conducted by Wright (1995) stated that after MT, hypoalgesic responses and sympathetic activity were measured, suggesting a mechanism of action brought about by the periaqueductal grey. Also, the reduction of temporal summation after MT suggests a mechanism brought about by the spinal dorsal horn (Wright, 1995). The neurophysiological mechanism is assumed to be mediated by the periaqueductal grey, an area within the brain that has an important role in autonomic function, motivative behaviour and behavioural responses to noxious stimuli (Bialosky et al., 2009). Inflammatory response and expression of inflammatory mediators such as blood and serum level cytokines are a result of musculoskeletal injuries (Bialosky et al., 2009). In a study conducted by Teodorczyk-Injeyan, Injeyan and Ruegg (2006), examining the effects of joint biased MT found that both the blood and the serum level cytokines were reduced by 20% within 2 hours following the joint biased interventions. Furthermore, a small increase in blood levels of beta-endorphin and serotonin 5 minutes post treatment were observed in a study by Degenhardt et al (2007), and an increase of 168% of endogenous cannabinoids were observed immediately after treatment in a study by McPartland et al (2005). In response to injury the inflammatory mediators and peripheral nociceptors come together but the use of MT may affect this process directly (Bialosky et al., 2009). According to Bialosky et al (2009) an effect on the spinal cord may be exerted. Spinal mechanisms rely strongly on gate-control theory where a strong enough ascending stimulus can inhibit nociceptive signals in the spinothalamic tract (Bialosky et al., 2017). Essentially, the stimulation of proprioceptors leads to inhibition at the dorsal horn and associated muscular responses such as hypoalgesia, afferent discharge and changes in muscle activity (Bialosky et al., 2017).  Bialosky et al, (2017) list other variables such as the placebo effect, expectations of the patients and psychosocial factors. 

Critical evaluation papers
Lee and Lee (2017) conducted a study on the effect of Maitland mobilisation in cervical and thoracic spine and therapeutic exercise on functional impairment in individuals with chronic neck pain. The purpose of their study was to apply a joint mobilisation and a therapeutic exercise to the cervical spine and upper thoracic spine to investigate their effect on functional impairment caused by neck pain. 18 female participants were recruited (Lee and Lee, 2017). Non-specific neck pain patients were recruited for their study (Lee and Lee, 2017). The participants had no medical findings and had been visiting the Cheongju St. Mary’s Hospital in Republic of Korea for longer than three months (Lee and Lee, 2017). Lee and Lee (2017) randomly divided the participants into two groups of nine and appointed them group 1 and group 2, where group 1 was the group that performed therapeutic exercise, and group 2 was the group that received joint mobilisation combined with performing therapeutic exercise. The study looks at using joint mobilisations and therapeutic exercise to improve functional impairments such as pain, neck disability levels, active range of movement (AROM) of the cervical spine, muscle tone and respiratory function. Lee and Lee (2017) conclude their study through stating that the group that received joint mobilization and performed therapeutic exercise saw improvement in their pain index, neck disability levels, and AROM of their cervical spine in comparison to the group that only performed the therapeutic exercise. There was a significant increase in AROM from both groups but group two with the combination of mobilisations and therapeutic exercise improved slightly more but not significantly (Lee and Lee, 2017). This study provides evidence that both treatments have a positive effect in improving AROM but not all therapeutic exercises were the same as they were adjusted according to the physical abilities of the individuals. This shows that the study is not reliable as the therapeutic exercises were not consistent as they were adapted to fit the needs of the participant. For a study to be reliable the same conditions must apply, the same treatment must be applied to each participant by the same clinician. Also, the study does not state what therapeutic exercises or mobilisations were done to each participant therefore if any future researcher was to use this study, they wouldn’t be able to conduct the study in the same way. The study was conducted on a sample size of 18 females, meaning the was an insufficient number of participant’s in order to obtain reliable results (Lee and Lee, 2017). 
A randomised control trial on the effects of spinal mobilisations on lumbar and hamstring ROM and surface Electromyography (sMEG) was conducted by Chesterton and Payton (2016). The purpose of their study was to investigate the immediate effects of a Posterior Anterior (PA) mobilisation on L4 and L5 on the participants range of movement and muscle activity measures in the lumbar and hamstring regions (Chesterton and Payton, 2016). Initially 45 participants were recruited for their study but only 38 were able to be included after screening (Chesterton and Payton, 2016). The participants recruited were staff and students over the age of 18 with no current spinal or lower limb pathology from Teesside University in Middlesbrough (Chesterton and Payton, 2016). Chesterton and Payton (2016) then divided the participants into two groups, one group of 20, being group 1 and another group of 18, being group 2. Group 1 was the intervention group that received a PA mobilisation to vertebra L4 and L5, for three sets of two minutes, and group 2 was the control group that received no mobilisation (Chesterton and Payton, 2016). Chesterton and Payton (2016) conducted pre and post-test measures, these were lumbar ROM, and hamstring extensibility. The modified Schober test was used to measure lumbar ROM, and the active knee extension test was used to measure hamstring extensibility (Chesterton and Payton, 2016). Also surface electromyography was used to measure muscle activation of erector spinae and biceps femoris (Chesterton and Payton, 2016). The study provided a table of results providing evidence that a PA mobilisation on the of vertebra L4 and L5 had a likely beneficial increase in ROM in active lumbar flexion (Chesterton and Payton, 2016). The same mobilisation was delivered by the same physiotherapist with 9 years of clinical experience and a postgraduate qualification in manual therapy, and all treatment were delivered in the same clinical setting. This provides reliability to the study as the same experienced physiotherapist delivered the same mobilisation treatment. Also, another aspect that provided reliability was the pre and post treatment test, the modified Schober test has been reported to achieve high consistency and has been recommended as an appropriate clinical test for lumbar spinal movement (Chesterton and Payton, 2016). The sample size of the study was adequate as enough results were obtained in order to gain reliable results, but there was no information providing what gender the participants were. 
Joshi, Balthillaya and Neelapala (2020) conducted a pilot randomized controlled trial on the immediate effects of cervicothoracic (CT) junction mobilization in comparison to thoracic manipulation on ROM and mechanical neck pain in patients with CT junction dysfunction. Joshi, Balthillaya and Neelapala (2020) carried out their randomized controlled trial at the Kasturba Hospital in India and recruited patients that had been referred to the physiotherapy department for management of neck pain. In order for patients to be able to participate in the study they must be in between the age of 18-60 and have a main complaint of neck pain (Joshi, Balthillaya and Neelapala, 2020). Another individual that was not involved in the study randomised the participants into either the CT junction mobilisation group or the thoracic manipulation group by opening sealed envelope and revealing the group to each participant (Joshi, Balthillaya and Neelapala, 2020). The cervical spine ROM and neck pain intensity was measure before & 30 min after the intervention (Joshi, Balthillaya and Neelapala, 2020). The participants in the CT junction mobilisation group received a direction specific Maitland mobilisation to level C7/T1, according to their restricted movement, for flexion/extension a PA was applied to spinous process of C7 for flexion or spinous process of T1 for extension, for rotation a PA to the transverse process was applied (Joshi, Balthillaya and Neelapala, 2020). The participants in the thoracic manipulation group received a high velocity low amplitude thrust at T3-T6 (Joshi, Balthillaya and Neelapala, 2020). There was a significant change in the participants cervical AROM post CT junction mobilisation treatment in comparison to their pre-treatment, however the mean difference in the group did not exceed the minimal detectable value of 10o. There was also a significant change in the participants cervical AROM post thoracic manipulation treatment in comparison to their pre-treatment, however again the mean difference in the group did not exceed the minimal detectable value of 10o. The study provides evidence that both treatments have a slight effect in improving cervical AROM but not effective enough to increase the AROM over the minimal detectable value. Not all participants in the CT junction mobilisation group received the same treatment as they were treated according to movement restriction and the same goes with the thoracic manipulation as they were manipulated at different levels, decided by their hypomobility assessment pre-treatment. This shows that the study is not reliable as the therapeutic exercises were not consistent as they were adapted to fit the needs of the participant. Although the treatments were not all the same, both interventions provided were delivered by the same post graduate student Joshi, who was pursuing a master’s in orthopaedic physiotherapy. He was also supervised by Balthillaya and Neelapala, who have 20 years of orthopaedic physiotherapy experience combined between them. This provides some reliability to the study as the same student delivered each treatment. 
Conclusion
Throughout the literature that was analysed, MT is evidently proven to have a slight effect on increasing ROM. In my opinion I would use MT as a first line treatment option, due to the positive effects explained by the research analysed. From a personal point of view, I think MT is effective in increasing ROM as all of the literature analysed provided evidence in favour of MT even in the slightest. Although there was only a small difference in ROM between pre and post treatment tests, there was still an increase which is better than no increase at all. After critically analysing three papers I have drawn a conclusion that MT should still be considered an appropriate intervention for the clinically reasoned therapist as it is beneficial in increasing ROM. 
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