Is massage or PNF stretching better for improving ones hamstring flexibility?
Introduction
I have chosen this specific question for my independent research project because as a student studying sports and exercise therapy we see and learn how common hamstring injuries are in sports (Arner, McClincy and Bradley, 2019). “Hamstring injuries represent nearly half of all muscle injuries and 12% to 29% of total injuries” (Rudisill, Varady, Kucharik et al, 2022). Therefore, hamstring flexibility in athletes are very important because a lack of hamstrings flexibility in an individual is found to be a risk factor for a possible hamstring injury which can cause the individual to have to take time off from playing (Rudisill, Varady, Kucharik et al. 2022). To support this statement, evidence notes that “athletes with lower flexibility had roughly a 30% greater risk of injury than those with higher flexibility measurements” (de la Motte, Lisman, Gribbin et al. 2019). By researching and looking at the available evidence, ensuring that athletes have good hamstring flexibility is important not only in terms of performance level but also to potentially reduce the risk of injury to the hamstrings. There are some techniques that have been proven to improve the flexibility of the hamstrings and these include massage (Davis, Alabed and Chico, 2020), PNF stretching (Borges, Medeiros, Minotto et al. 2017), static stretching  and passive stretching (Lima, Ruas, Behm et al. 2019). However, my research is going to focus on massage which is defined as “the mechanical manipulation of soft tissues using rhythmically applied moves and pressures with the purpose of enhancing health and well-being" (Dakić, Toskić, Ilić et al. 2023) and PNF stretching, and comparing these 2 techniques to see which technique is more effective at increasing hamstring flexibility. By conducting this research project it will further on benefit me in the future when I am in a job and needing to help athletes improve their hamstring flexibility. By researching into both techniques there does not seem to be any literature or research comparing both techniques to each other and therefore stating which technique works the best for increasing flexibility. However, there are literature comparing PNF to other types of stretching. 
Aims
The main aim of this research project is to find out which method, massage or PNF stretching, is most effective for improving the flexibility of the hamstrings. By the end of the research my knowledge on what technique is best to use for improving hamstring flexibility will improve, which will benefit me in the future with giving treatment. The hypothesis for this research project is that the PNF will be more effective in increasing hamstring flexibility because it’s a more intense technique than massage and there are many articles which praise how effective PNF stretching is.
Method
To answer the research question I will be conducting a quantitative study as this is the best and most reliable way to come to a conclusion for this specific question. Therefore, to ensure the success of the research, it is necessary to ensure that the method is going to enable me to obtain all the relevant information to come to a conclusion. To begin with, I will ensure that each individual has signed the ethics form before starting any data collection. In this research I will only be collecting data on the dominant leg of each individual, and this is because it performs better and is subjectively preferred by the individual (Virgile and Bishop, 2021). Firstly, before collecting the data I will ask each participant to warm up, and they will do this by jogging for 5 minutes and doing  some gentle static stretches. I will ask them to warm up before to lower the risk on injuring themselves during the testing because as stated by Chaabene, Behm, Negra et al. (2019) “full warm-up routine, short-duration StS may even contribute to lower the risk of sustaining musculotendinous injuries” and that warming up causes the muscle temperature to increase. After the warm up I will note the hamstring flexibility of the individual's dominant leg before the treatment and this will be done by using a goniometer and asking them to do a straight leg raise. After noting the measurement I will perform the massage on the dominant leg for 10 minutes. Immediately after the massage I will ask them to do a straight leg raise again and the measurement will be noted. Next to collect data on the effectiveness of PNF stretching. I will collect the data for this technique from the other half of my participants. Again I will take a measurement of the dominant leg before any treatment by again asking the participant to do a straight leg raise to get a measurement of the flexibility of the hamstrings. Then I will perform the PNF stretch on the same leg and then measure the flexibility of the hamstrings immediately after the stretch with a goniometer to see if there is a change in the flexibility. A CR (contract- relax) PNF stretch to the hamstrings is done by the practitioner raising the leg up into a straight leg raise until the leg is unable to go further and holding this position for 6 seconds and then the participant is asked to contract against the practitioner for another 6 seconds. The participant will then relax for 6 seconds before receiving the stretch again. This will be repeated 4 times in 1 session as noted in an article by Cayco, Labro and Gorgon (2019). I will be using straight leg raise to measure the participants hamstring flexibility because in an article by de la Motte, Lisman, Gribbin et al. (2019) it is stated that a straight leg raise is used to assess an individuals hamstring flexibility. I will aim to have 15-20 participants so that enough data is available to be analyzed further on. One half of all the participants will be given the PNF stretch and the other half will receive the massage. I am also going to ask individuals who do some form of exercise or sport regularly as good hamstring flexibility is mainly beneficial for athletes. To ensure that the research and data are reliable I will ask each individual not to take part in any physical exercise at least 48 hours before collecting data. Therefore, I will inform them of this recommendation about a week before collecting data so that they are made aware. This protocol has been made because after exercising  individuals can suffer from “loss of skeletal muscle function and soreness” and this soreness usually peaks between 24 and 48 hours after exercising (Owens, Twist, Cobley et al. 2018). Therefore, as I am using athletes as my participants leaving this amount of time after exercise is the most realistic.
Data analysis
After collecting all the relevant data I will be using SPSS to then analyze my data. By using SPSS I will be able to conduct an independent t test to then compare which method had the greatest change on hamstring flexibility. I will be using this because I will have quantitative data and  I will have 2 sets of data for each method that need to be compared. I will be putting all the data I've collected into a table to start and then inputting it into SPSS to be analyzed.
Research timetable
October- Create ethics form for the participants to sign
November- Reach out to participants and ensure I have enough for the project and write abstract
December- Start collecting data
January-  Finish collecting data
February- Analyze data
March- Write conclusion
April- Proof read and ensure all sections are completed
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