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Introduction 

Manual therapy is defined as a passive, skilled movement applied by clinicians with the intention to create beneficial changes regarding the patient’s range of motion or their pain experience (Bishop et al., 2015). Manual therapy techniques including joint based manipulation and mobilisations as well as soft tissue centred techniques such as massage have been used extensively by clinicians (Bialosky et al., 2009).  A key outcome that manual therapy techniques have been used for is pain reduction. There is some evidence to suggest that manual therapy can be effective in patients with musculoskeletal pain (Voogt et al., 2015). Despite this evidence, questions have been raised as to how effective manual therapy techniques are in generating long term benefits in relation to pain management (Minkten et al., 2018). Arguments have been put forward by clinicians and researchers that whilst manual therapy may initiate short term benefits for pain, improvements are often short lived (Southerst et al., 2015). There is also suggestion that the passive nature of manual therapy is dated (Geri et al., 2019) and other interventions including exercise therapy which have been shown to be as effective as other conservative treatment methods in reducing pain (Lin et al., 2020), as well as patient education (Geri et al., 2019) may be more favourable in the longer term due to the patients active role in their treatment. 

The key mechanisms in which manual therapy is said to reduce pain are through neurophysiological, sympathetic, biomechanical and psychological effects (Bialosky et al., 2009). It has been shown that neurophysiological changes are observed when manual therapy treatments are implemented (Bialosky et al., 2009). It is suggested that manual therapy initiates pain reduction through the pain gate theory relating to the ascending pathways of the spinal cord (Melzack and Wall, 1994) as well as the descending pain inhibitory system (Wright, 1995). Manual therapy is also suggested to reduce inflammatory markers within the targeted area, which is put forward as a potential contribution to pain reduction following manual therapy  (Bishop et al., 2015). Furthermore, manual therapy has been shown to produce excitation of the sympathetic nervous system which can lead to pain reduction (Kingston et al., 2014) . Psychological factors such as the patient’s expectations and fears can also impact their pain perception in conditions such as low back pain and can affect with muscular response (Thomas et al., 2008). Studies have shown that manual therapy can influence psychological factors within the patient and therefore could impact pain perception and muscular response within the individual (Williams et al., 2007). This hypoalgesia and excitation of the sympathetic nervous system has been shown to not be specific to the level targeted within the mobilisation (Lascurain Aguirrebeña et al., 2015). 

The evidence base for manual therapy 

Studies have proposed that cervical joint mobilisations can induce immediate reduction in pain in patients with chronic neck pain (Aquino et al., 2009). This study also suggests the pain relieving effects are not influenced by the cervical joint segment which is mobilised (Aquino et al., 2009). There were many limitations of this study, however. The participants only had one treatment session and only received one Maitland mobilisation of either; posteroanterior central vertebral pressure, posteroanterior unilateral vertebral pressure or transversal vertebral pressure (Aquino et al., 2009). The mobilisation selected for the participant was determined by the therapist. It could be argued that the participants may have responded differently had various mobilisations been selected for them or further treatment sessions been carried out. This study does not provide any evidence for pain reduction in the medium to long term for the patients as follow up assessments were not conducted. Also, people with low pain levels were used in the study so the results may not be representative of people with higher levels of neck pain. 

There is further evidence to suggest that mobilisations can have immediate pain alleviating effects even when they are not applied at the symptomatic spinal level (Schumacher, 2009).  Although there was a large sample size in this study, the mean difference in age of the two groups was statistically significant. Therefore, the results may be due to the age difference between the two groups. Only Kaltenborn’s grade 2 mobilisations were used within this study (Schumacher, 2009). The participants may have responded differently had other mobilisation techniques been used so the results may not be reflective of the potential effects of all manual therapy techniques. There were also no follow up assessments within this trial so the results can only be applied to short term treatment effects and do not represent the differences which may be seen over a longer period.

A trial involving three manual therapy techniques; high velocity and low amplitude manipulation, unilateral posteroanterior mobilisation and sustained apophyseal natural glide techniques showed all three techniques reduced pain levels during active movements (Lopez-Lopez et al., 2015. However, only the manipulation and mobilisation groups were reported to have reduce pain levels at rest (Lopez-Lopez et al., 2015). Although, the results of this study suggest that the manual therapy techniques used are all effective in reducing pain to some extent, there are numerous limitations of the study. For example, the sample size was small and 42 out of the 48 participants were female. It could be argued that because of the sample used,  the results are not representative of a wider population. Another factor which limits the scope of the results is that the pain score assessment took place 5 minutes post treatment. Therefore, the study does not represent long term effects of the treatment techniques and only implies that they are effective in reducing pain in the short term. There was also no control group in the study, meaning no comparisons can be made to determine whether the treatment techniques are truly effective. Within the mobilisation group, a grade 3 oscillation mobilisation was implemented. It is stated that grade 3 oscillation mobilisations are used to improve range of motion (Kumar et al., 2012). Therefore, had a grade 1 or grade 2 oscillation mobilisation, which are generally used to target a reduction in pain (Kumar et al., 2012), been used, there is argument to suggest greater results for pain reduction may have been observed for this group. Because of this, it is difficult to gain a full insight in to how effective mobilisations truly are with regards to pain reduction when compared with the other manual therapy techniques which were implemented. 

Studies have also investigated the effectiveness of manual therapy techniques compared with other treatment modalities such as exercise therapy. There is suggestion that mobilisations are more beneficial in pain reduction than conventional physiotherapy techniques including ultrasound, transcutaneous electrical nerve stimulation and exercise therapy (Krekoukias et al., 2017). This study had several limitations including a relatively small sample size of 75 subjects which were split into 3 groups of 25 people so the results may not fully represent what would be seen in a wider population. The conventional physiotherapy group of the study were not given a home exercise programme. Although this was to standardise the treatment, this is a potential limitation of the study as greater improvements in pain levels as well as findings which are more applicable to a clinical setting may have been observed as home exercise programmes are commonly given to the patient. The author also states that the exact mechanism of pain reduction cannot be concluded from this study as the study did not record pain levels after each treatment session (Krekoukias et al., 2017).  

[bookmark: _GoBack]Studies investigating the implementation of manual therapy and exercise therapy on pain associated with sacroiliac joint disfunction have proposed that both treatments are effective in reducing pain (Nejati et al., 2019). However, there is no benefit in combining the two treatments over implementing them independently (Nejati et al., 2019). There was no control group used in the study which makes it difficult to draw a true conclusion on how effective the modalities are in reducing pain. There was also a small sample size of 51 patients which were split into 3 groups of exercise therapy, manual therapy and exercise with manual therapy. This small sample size means it cannot be certain that the results reflect a wider population and further studies with larger sample sizes are needed. 

A study by Bernal-Utrera et al. (2020) involved 2 intervention groups of manual therapy and therapeutic exercise, as well as a sham control treatment group. The manual therapy group underwent 3 different treatment modalities; thoracic manipulation, cervical joint mobilisation and suboccipital muscle inhibition. The results of this study suggest that there are benefits in pain reduction with both treatments compared to the control group as well as no statistically significant differences in the short and medium term effects of the two treatments (Bernal-Utrera et al., 2020). The results do suggest however, that manual therapy may achieve a faster reduction in pain perception than therapeutic exercise (Bernal-Utrera et al., 2020). The author suggests that both treatment modalities should be implemented alongside patient education with the aim of reducing pain and disability in chronic neck pain patients due to the neurophysiological and psychosocial influences the treatments may have on the patient (Bernal-Utrera et al., 2020). As with many of the studies in this area, the sample size was small so may not be reflective of a larger population. However, a strength of this study is that the evaluator and participants were blinded so bias was reduced as much as possible. Another strength was that the manual therapy group received 3 different types of treatment, so this gives a broader representation of the effects of manual therapy than some of the other studies in this report which just focus on just one treatment modality. 

Other manual therapy techniques such as spinal manipulation have been shown to be more effective than medication but just as effective as home exercises at several time points post intervention (Bronfort et al., 2012). It could be suggested that exercise therapy would therefore be a more favourable intervention as the patient has a more active role in their treatment. As previously discussed this may be more beneficial for the patient in the long term management of their back or neck pain (Lin et al., 2020). Despite this, there were a number of limitations of the study. Six chiropractors were used to administer treatment in this study as well as six therapists which were used to provide instructions to participants (Bronfort et al., 2012). The large number of therapists implementing the treatments and advice may have influenced the results as the participants may have experienced differing levels of intervention. There was also a home exercise group in this study, therefore, it cannot be guaranteed that this protocol was fully adhered to by all participants as the exercise was not supervised. There was also some ambiguity in the home exercise programme as it stated 5 to 10 repetitions of each exercise up to 6 to 8 times a day (Bronfort et al., 2012). Therefore, participants may have completed varying levels of the exercise and therefore had different responses to the programme. There was also no control group within this trial so it is difficult to draw a true conclusion on the effectiveness of each of these treatments on pain reduction. 

Systematic reviews which have looked at combining manual therapy with exercise therapy have produced conflicting findings. There is suggestion that combining manual therapy with exercise therapy is more effective in neck pain reduction than implementing each treatment independently (Hidalgo et al., 2017). Other reviews conclude that the combination of manual therapy and exercise therapy modalities is no more effective in reducing neck pain at rest than exercise therapy alone (Fredin and Lorås, 2017). This review was focused on neck pain at rest so does not give an indication on differences with regards to neck pain which may be seen during exercise or daily activity. 

Systematic reviews have also suggested that manual therapy such as mobilisations and manipulations are a useful treatment modality in relation to the management of non-specific neck pain (Vincent et al., 2013). However, the evidence for the long term effects of manual therapy on chronic neck pain is limited and more studies are needed within this area to investigate their effectiveness in pain management further  (Vincent et al., 2013). 

Conclusion 

There is evidence within the literature to suggest that the implementation of manual therapy can have a positive impact on the patient’s pain levels in the short and medium term but long term benefits remain unclear. The current studies in this area have several limitations which may have influenced the findings; therefore, it is clear that further research is needed to determine whether manual therapy is still a suitable intervention or whether other modalities such as exercise therapy and patient education should be used more within pain management. Before further research emerges in this area it can be said that where manual therapy is used it may be more beneficial if it is combined with patient education and exercise therapy to encompass the potential benefits of all of these techniques rather than relying on the passive approach of manual therapy alone. 
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