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Manual therapy 
Manual therapy (MT) is a passive movement of a variety of structures and systems in the body that clinicians and therapists use to make beneficial changes to a patient and their experience of pain in certain areas (Bishop et al., 2015). It is said to have a positive clinical outcome after the application of MT as it enhances the management of musculoskeletal pain. This technique is often described by manual therapists as a technique that is biased by the tissue targeted by the practitioner (Bishop et al., 2015).  For example, there are joint-biased, muscle and connective tissue-biased, and techniques that are biased toward the neurovascular system. The joint-biased techniques target the articular structures, the muscle/connective tissue technique applies manual stress to certain tissues and the neurovascular system techniques apply stress to neurovascular bundles (Bishop et al., 2015). 
Spinal manipulation is a type of manual therapy that applies a mechanical input to tissues of the vertebral column. When using spinal manipulation, a practitioner will apply dynamic impulses to certain vertebra that reduce pain (Pickar, 2002). The clinicians that apply this technique are responsible for the velocity, magnitude, and direction of the impulse, and have to have the ability to control these aspects of manual therapy in order to do it effectively (Pickar, 2002). In theory when looking at manual therapy with spinal manipulation, it creates a chain of biomechanical effects and neurophysiological effects that mediate through the peripheral nervous system, spinal cord, and higher centres (Puentedura and Flynn, 2016). The biomechanical effects that in theory reduce pain with this technique are that MT can cause measurable movement in the tissues that are targeted and can cause some structural changes to occur within those tissue (Bishop et al., 2015). This technique also can benefit neurological factors such as reduction in inflammatory markers, help decrease spinal excitability and pain sensitivity, modification to cortical areas involved in pain processing and allows excitation of the sympathetic nervous system (Bishop et al., 2015).
Manual therapy has many mixed opinions as some believe it to be effective and some believe that it is some sort or placebo effect. In this article by Rubinstein et al., (2019)  studies are carried out about the benefits and harms of spinal manipulative therapy (SMT) for the treatment of chronic low back pain, which gave insight on how effective spinal manipulation is and if there is any proof for this method (Rubinstein et al., 2019). In this article  Rubinstein et al., (2019) also shows that 47 randomised controlled trials were carried out, which included a total of 9211 participants that were identified, who were on average, middle aged (35-60 years). In most trials they compared SMT with other techniques that were recommended by therapists instead of SMT (Rubinstein et al., 2019).  
[bookmark: _Hlk69652560]In the article, Rubinstein et al., (2019) says that SMT is considered as their first option of treatment in some countries which must mean that its believed that there is some sort of benefit from the techniques. However, in some other countries this would not even be mentioned and if it is it would only be in a broader treatment package including exercise (Rubinstein et al., 2019). The moderate quality evidence that Rubinstein et al., (2019) gathered suggests that SMT would have the same results and similar outcomes compared to recommended therapies when looking at short, intermediate, and long-term pain relief as well as improvement in function (Rubinstein et al., 2019). However, when looking at the quality of evidence it would show that SMT would be a better short term pain relief rather than long term but would not improve short term function improvement. When comparing the evidence to the results of this experiment it shows that there were differences in what they thought would happen such as SMT being a better short-term technique rather than what their research made them think (Rubinstein et al., 2019).
In another study by Lascurain-Aguirrebeña, Newham and Critchley, (2016) about the Mechanism of Action of Spinal Mobilizations evidence regarding the mechanism of action of mobilizations is reviewed. From this it was found that some patient groups benefited from this technique, however it is hard to find new people to respond to this method as the positives from this technique are unclear to the public (Lascurain-Aguirrebeña, Newham and Critchley, 2016). For public method of action, Lascurain-Aguirrebeña, Newham and Critchley, (2016)  included a list of studies that were only included due to the fact if the intervention was passive spinal mobilisations, participants were symptomatic, and outcomes evaluated possible mechanisms of action (Lascurain-Aguirrebeña, Newham and Critchley, 2016). 
[bookmark: _Hlk69651789]Various different studies by Lascurain-Aguirrebeña, Newham and Critchley, (2016) focused on different things such as Muscle Activity and Function and Pressure and Temperature Pain Thresholds. In the results from these studies, Lascurain-Aguirrebeña, Newham and Critchley, (2016) found that spinal mobilisation caused neurophysiological effects resulting in hypoalgesia, sympathoexcitation, and improved muscle function. Three out of 4 studies done by Lascurain-Aguirrebeña, Newham and Critchley, (2016) found that this technique helped reduce spinal stiffness, heterogeneous in location and timing (Lascurain-Aguirrebeña, Newham and Critchley, 2016). Overall, what Lascurain-Aguirrebeña, Newham and Critchley, (2016) were able to suggest from these finding is that the endogenous pain inhibition system was involved and was mediated by the central nervous system (Lascurain-Aguirrebeña, Newham and Critchley, 2016).  Lascurain-Aguirrebeña, Newham and Critchley, (2016) believe that mobilisations cause a neurophysiological effect that results in sympathoexcitation, decreased neural mechanosensitivity, mechanical hypoalgesia, and normalized muscle activity, endurance, and pain-free strength (Lascurain-Aguirrebeña, Newham and Critchley, 2016). 
[bookmark: _Hlk57215179]In an article from Kuczynski et al., (2012) they produce a study to see the effectiveness of physical therapy spinal manipulations for the treatment of patients with low back pain.  For the method  found studies that involved having individuals with low back pain (LBP) and comparing spinal manipulation to other treatments and clearly distinguish spinal manipulation from other manual interventions (Kuczynski et al., 2012). Each study found clearly stated that the therapy techniques were performed exclusively by physical therapists. Then before full analysing their results they reviewed all full-text articles and found that there were only 6 eligible to use for their final results as there were many reasons why these texts were excluded (Kuczynski et al., 2012). Kuczynski et al., (2012) results showed that in two of their studies they analysed longitudinal effects on pain and disability findings and both studies did not find any major effects from comparing both techniques that were used in the study (Kuczynski et al., 2012). This could show that there may be a small effect to patients but when comparing spinal manipulation to other interventions there was not a huge difference. From these results Kuczynski et al., (2012) were able to find that the spinal manipulation techniques showed more improvements compared to the comparative groups.  The comparative groups consisted of things such as stationary bicycle, lumbar extension exercises, non‐thrust mobilization, exercise, and ultrasound (Kuczynski et al., 2012). Overall, from this article, Kuczynski et al., (2012) were able to show us that spinal manipulation was effective in its use comparted to other techniques that may be used more regularly. From this evidence it also shows that spinal manipulation is safe to use and more therapists should use this intervention as one of many options to treat lower back pain (Kuczynski et al., 2012). 
This article by Kuczynski et al., (2012) can be compared to one quite similar by Andersson et al., (1999) which looks at the comparison of osteopathic spinal manipulation with standard care for patients with low back pain. In Andersson et al., (1999) research they performed random controlled trials that involved individuals that had lower back pain for a minimum of 3 weeks and maximum of 6 months. Once eligible subjects were found, Andersson et al., (1999)  assigned them to treatment groups where one would be treated with one or more standard medical therapies and the other groups would be treated using manual therapy. This would allow Andersson et al., (1999) to see if manual therapy were effective compared to the usual technique’s therapists would use. For this to work Andersson et al., (1999) visited the individuals regularly each week for 12 weeks with a certified nurse practitioner and then by the assigned physician to see how the individuals were feeling and if there has been any change. For the standard treatment, it includes things such as analgesics, anti-inflammatory medication, active physical therapy, or therapies such as ultrasonography, diathermy, hot or cold packs (or both), use of a corset, or transcutaneous electrical nerve stimulation (Andersson et al., 1999). All these methods were used in order to fully compare a variety of methods to manual therapy at the end of the test. From Andersson et al., (1999) evidence and results it was found that overall, there was not a significant amount of difference in the improvement when compared to each other. In both groups more than 90% of patients were happy with their treatments, and when asked if they could use these treatments for the rest of their lives, 80% of patients in groups accepted their back problem well (Andersson et al., 1999). When comparing this to the article by Kuczynski et al., (2012) it shows that this one does not differ to other techniques that are usually used. This was very similar as in the article by Kuczynski et al., (2012), which found that there was not a huge difference when comparing spinal manipulation to other interventions usually used by therapists. 
In another article by Cassidy, Bronfort and Hartvigsen, (2012) they start off the article by stating that they firmly believe cervical spine manipulation for mechanical neck pain should not be abandoned. In the article, Cassidy, Bronfort and Hartvigsen, (2012) believe that manipulation was endorsed as one of several first line treatments for neck pain, whiplash, and related headaches based on a systematic review of randomised clinical trials of interventions and research on adverse events. From the evidence Cassidy, Bronfort and Hartvigsen, (2012) studied up on, it is found from another systematic review that manipulation had significant short-term effects on disability compared with placebo, which would suggest that patients with neck pain would benefit from this technique. However in this article by Cassidy, Bronfort and Hartvigsen, (2012) is the extent of risk when using this on an area like they neck. Stroke is a big factor that can be a risk when rotating and extending the neck with certain patients. As strokes are associated with activities such as yoga which involve movement of the neck this may make therapists hesitate ion using spinal manipulation on this area if there is pain present (Cassidy, Bronfort and Hartvigsen, 2012). There are some cases where this has occurred using cervical manipulation however the evidence is not at a high level. After looking through the whole article the overall conclusion would be that currently none of the first line therapies are preferred and it all can depend on what the patient would rather have done (Cassidy, Bronfort and Hartvigsen, 2012). In the studies carried out by Cassidy, Bronfort and Hartvigsen, (2012), it was found that evidence supports including manipulation as a treatment option for neck pain, along with other interventions. Overall, in this article Cassidy, Bronfort and Hartvigsen, (2012) find that identifying if the procedure is safe and effective is a high priority and that even more research needs to be carried out to have these questions answered (Cassidy, Bronfort and Hartvigsen, 2012).
In conclusion, I believe that manual therapy can be effective for reducing pain in certain situations. From my research and the evidence, I have found, I believe that pain in the spinal region can have some benefits from this intervention. However, this benefit is only short term and for patients who come for treatment may not want short term improvements with pain. 
From the evidence I have gathered it clearly is quite similar to other interventions that are proven to be effective such as analgesics, anti-inflammatory medication, active physical therapy, or therapies such as ultrasonography, diathermy and hot or cold packs, however, there has not been much evidence on patients having drastic improvements to pain. Although manual therapy can rely on what the patient feels, they may be falling for a placebo effect and not actually getting much benefit for their pain in the long term. Other reasons for not using manual therapy is the safety aspect of it as there is not much proof that this is 100% safe. For example, when looking at neck pain and implementing SMT at the cervical spine there are risk such as causing a stroke to certain patients which has not been researched enough and can be very dangerous. I believe that instead of manual therapy other interventions should be used such as massage or active physical therapy that they can do in their time which can help ease pain in the area. Overall, manual therapy can be used in certain situations as a therapist, however other techniques may be more effective and have proof of better results regarding the reduction of pain.
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