Are METs more effective at improving hip range of motion than PNFs 

Introduction 
[bookmark: _Int_Zv04Ckuw]This study will look at two treatment options that both can improve range of motion. These two techniques are Manual energy techniques and Proprioceptive neuromuscular facilitation. METs use resisted movements on the targeted muscle to try and increase range of motion in this study the application will be applied to the hamstring .METs are a very good way of improving range of motion and improving performance this is supported by (Lenehan et al 2003) who conducted a study to see the benefits that one application of METs has on range of motion, they found that the treatment did improve range of motion in spinal rotation ‘This study supports the use of MET to increase restricted spinal rotation range of motion.’. PNFs are a passive treatment option that can be used when the person is by themselves compared to METs where you need a therapist present to conduct the treatment. Like METs PNFs are used to increase range of motion. This is shown by (Dicicco et al 2005) who aimed to understand the effects of PNF stretching on shoulder range of motion they found that there was an increase in external rotation after the PNFs where applied ‘There was an increase in ROM from pretest to post-test for the HRC group (+13.50°) and CRC group (+14.60°), but not in the control group (+0.30°). The improvement in ROM, however, was similar between the HRC and CRC groups. The CRC and HRC PNF stretching techniques are effective at increasing external shoulder ROM when consistently performed 2 times a week for 6 weeks.’. This study will look to use both of these treatments styles to try and find if there is a difference in the effects between the two, this will be gaged by preforming two functional tests after the treatments have been applied to find one if there was an increase in range of motion but also if there is a performance effect with either of the treatment options overall aiming to see if one if more beneficial than the other. Ton conclude the introduction this study will be beneficial to a couple of groups, firstly it will help sport therapists and scientist know which of the two treatments are worth applying, secondly it will help athletes themselves to know which option can help improve their rage of motion and other functional components which will be touched on later in the this study.
Aims and Objectives 
The main aim of this study is to identify which treatment option is more effective at improving hip range of motion. While trying to answer this main aim there is objectives that this study will look to find out to try and further understand the benefits of the treatment and understand which is overall more effective. Some of these objectives are, to find which treatment improves flexibility more, this will be achieved by conducting a sit and reach assessment after performing each treatment. Another objective will be to find which treatment improves power this will be found by using a standing vertical jump test; after doing all these tests this study will be able to identity which of the two treatments gives greater benefits furthering the knowledge of each treatment 
Method
This study will use a mixed methods approach, Mixed methods have been selected for this study because both qualitative and quantitative data will be used. Firstly, quantitative data will be used to record the results from both treatment options and then also the functional tests that will be conducted after the treatments. Qualitative data will be used for questionnaires and interviews that will be conducted after the treatment is applied, this is to find how the participants felt after the treatments were applied, for example do they feel less pain and how did affect their performance in sport, This will be collected by sending out a questionnaire for the participants to fill out and then an interview that will be recorded. There will be 12-15 participants in this study, including both male and female with an age ranging from 20-37 years old. This will help to understand if the treatment is effective for people in different stages of life and their sporting career. The data will be collected in multiple ways. The first will be to test-treat-test, this will be used for both METs and PNFs. This collection method was decided because it will show a baseline range of motion and then show how the treatments immediately effected the range of motion in the hip. Both MET and PNF testing will be hamstring treatments. This is to try and maintain a fair study by treating the same area with different styles of treatment. The results will be collected using a goniometer to see if there was an increase in straight leg raise which is also hip flexion relating back to the main aim of the study. To maintain true results these treatments will be tested for 2 weeks separately with the participants doing each treatment twice a week, for example the first two weeks they will do METs twice a week then the next two weeks it will be PNFs. The functional tests will be conducted immediately after the treatment has been given and the results will be collected by the sit and reach box score and then for the vertical jump the participants will where an apparatus that calculated how high they jump both of these test will then be compared to see if either treatment gave more of and increase leading to an answer to the question of the study. To conclude the method section, it is important to note the ethical considerations, To ensure the study is ethical, An ethics form will be sent out to all participants before the study begins explaining everything that will be expected from them, this will also include questions such as, Do you have any current or previous injuries that could affect the outcome of the treatment?. This is important to know as a previous injury could affect the results therefore giving an untrue response to the treatment and creating a lack of validity to the study. Also, importantly the ethics form will ensure that all participants give informed consent to the testing that will be conducted and consent that the results of the test will be used. They will also be informed that the results will be kept confidential, making sure they are not available to anyone apart from the ones conducting the study.

Data Analysis 
The quantititive date for this study will be analyzed by putting all of the results into an Excel spreadsheet first then transferred into SPSS. This will be used to see if there is any correlation or differences in the results found from the treatment styles. This will be found by using the T test which is used to find out if there is a difference in the results that are gained from the testing portion of the study. The qualitative date will be analyzed by recording all of the information from the questionnaire and interviews. The questionnaire will be analyzed by comparing all the answers from the participants to see if there are any correlations or differences in how the participants reacted to the treatments. The interviews will be analyzed by going over the recordings and taking notes of important aspects of the interviews, which are relevant to answering the overall aims and objectives of this study 
Timeline
This study will be conducted over a 5 week period, with both treatments having a two week long period and then one week between the two to try and ensure a fair results from all of the testing, after the 5 week period all the result will then be collected and the rest of the study will take place putting all the relevant information found into the finished essay 
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