The Effectiveness of Sports Massage on Delayed Onset Muscle Soreness (DOMS) Associated with Nordic Hamstring Exercise (NHE)

Statement of Research Question
How effectively is Sports Massage aiding Delayed Onset Muscle Soreness (DOMS)? This research proposal will seek to identify the physiological and psychological effects of sports massage and if it is an effective modality that helps with the recovery of DOMS patients following an eccentric hamstring exercise or just a placebo effect.

It is hypothesised that sports massage aids both fatigue and delayed onset muscle soreness (DOMS) but previous research says otherwise (Hart, Swanik and Tierney, 2005) (Boguszewski et al., 2014). Previous studies conclude that there were inconsistencies in the studies due to methodological flaws, such as application technique, timings, participants etc  (MORASKA, 2005).

Introduction
Sports massage is a manual manipulation of soft tissues by a qualified sports therapist to improve sports performance, expedite recovery from muscle soreness, and enhance athletic performance (Davis, Alabed and Chico, 2020)  (Lewis King, Gary Woods and Ciara Losty, 2021). However, previous studies show little evidence that supports the efficacy of sports massage on recovery from delayed onset muscle soreness (MORASKA, 2005).

Researchers and clinicians continue experimenting with different treatment approaches for aiding and relieving the signs and symptoms of delayed onset muscle soreness (DOMS) (Davis, Alabed and Chico, 2020)  (Lewis King, Gary Woods and Ciara Losty, 2021). One type of exercise reported to contribute to the onset of DOMS greatly is eccentric exercise. Eccentric exercise lengthens the muscles during exercise. A strong eccentric contraction makes sarcomeres within the muscle fibre break which can cause muscle soreness also known as DOMS  (Jönhagen et al., 2004).

Delayed Onset Muscle Soreness or DOMS can affect people at all fitness levels, particularly regularly trained athletes (MORASKA, 2005). It is perceived and co-exists with muscle fatigue, making muscles achy and stiff. DOMS is a feeling of ache and discomfort following an unaccustomed intense exercise containing eccentric muscle contraction experienced by athletes of all levels (CHEUNG, HUME and MAXWELL, 2003). This discomfort intensifies within 12-24 hours post-exercise. Soreness peaks at about 48 hours post-activity and can last up to a week  (Cheung, Hume and Maxwell, 2003).

Aims
Massage is a popular modality used in elite and amateur sports to help aid muscle recovery following intense training. Despite the supposed claims for its benefits and frequent use as a treatment option, pieces of evidence from a few previous studies do not have enough support and efficacy results are limited (Davis, Alabed and Chico, 2020). Therefore, this research proposal aims to determine the effects of a short sports massage treatment on intramuscular soreness, pain and swelling in bilateral Nordic Hamstring Eccentric Exercise to the hamstring muscles: semitendinosus, semimembranosus, and bicep femoris. The student researcher will need to provide proof that the research hypothesis that sports massage can help with delayed onset muscle soreness (DOMS) recovery following a Nordic Hamstring Eccentric Exercise.

Method

Participants
This research will need 14 healthy volunteers as participants, male or female. The volunteers need to have no history of injury to their lower extremities and no disability or medical condition that can prevent them from completing the exercise protocol and receiving the massage treatment. They will also need to be in good condition physically therefore they will not be advised to do any hard-intensity exercise one week before the planned eccentric exercise to get maximum results. They will also need to sign an informed consent agreement form for legality before participating.

Procedures
The 14 participants will need to answer a physiological and psychological test to check their general well-being before the exercise protocol. Subjects will then perform a 2-minute Wattbike Pro (Wattbike, Nottingham, UK) exercise to warm up and prep the lower extremities for the eccentric exercise. The exercise protocol will be applied to the hamstring muscle group. To induce delayed onset muscle soreness (DOMS) in the muscle group, the volunteers will perform 3 sets of 8 repetitions or to the failure point of the Nordic Hamstring Curl Exercise. This eccentric exercise will be performed with no equipment. The 14 volunteers will be divided into two: Group A and Group B. Each of the seven participants from Group A will team up with each of the participants from Group B. The participants will take turns doing the exercise protocol. Group 1A will support and stabilise Group 1B’s ankles while performing the Nordic Exercise Curl Exercise. They will then swap roles and the rest will follow. A towel or a yoga mat is needed to support both knees.

Design/Protocol
The Nordic Hamstring Curl Exercise protocol will begin with 1A participant supporting 1B participant’s ankles for stabilisation while kneeling on both knees with the back straight. The participant will then tighten their hamstrings, glutes and abs and keep their back straight while slowly leaning forward until they reach the floor. Secondly, the participant will need to squeeze their hamstring to raise their body back up to the starting position. Finally, squeeze the hamstrings and glutes hard at the top position to maximise contraction. Repeat the process with 3 sets of 8 repetitions or to the point of failure. Repeat the whole process for all the participants. After the exercise, all participants will be given another physiological and psychological test form and forms will be collected at the end for data analysis.
Treatment
After inducing DOMS with the Nordic Hamstring Curl Exercise, all participants will be expected to return for the 24-, 48- and 72-hour post-exercise sports massage treatment.  Before and after the session, a visual analogue scale (VAS) pain level test will be distributed and will be collected by the end of the session. All subjects will be receiving a 2-minute short sports massage to each of the hamstring muscle groups, a total of 4 minutes for both legs. Sports massage treatment protocol will consist of effleurage, petrissage, kneading, wringing, hacking, and trigger-pointing techniques. A student massage therapist will perform all the massage treatments. The sports massage techniques that will be administered will not be an established protocol but will be purely based on the student's massage therapist’s technique.

Data Analysis
A clinical assessment will check whether the volunteers are eligible for the research programme. Informed consent will also be distributed and collected before the programme begins. A physiological and psychological visual analogue scale (VAS) test, a VAS pain level test and a Pain Numeric Rating Scale of 1-10, 0 being no pain and 10 being extremely painful is going to be presented to the participants, they will be expected to provide their true answers for the maximum reliability of the results. These tests will be given to the eligible participants before and after inducing delayed onset muscle soreness (DOMS). All participants are expected to return after 24 hours of induced DOMS for more observation and the first sports massage treatment session. As DOMS will be at its peak, participants will be expected to feel soreness and discomfort. The DOMS pain will be measured using a visual analogue scale (VAS) with two extreme polar descriptors: no pain and worst possible pain. Physiological and psychological VAS tests, VAS pain level tests and Pain Numeric Rating Scale will be gathered and assessed before and after all 5 days of sessions

Research Timetable
This research study will aim to complete data collection and sports massage application in 5 days. Day 1: Informed consent is expected to be distributed and signed. Participants will also be clinically assessed for eligibility to be volunteers in the programme. Day 2: Delayed onset muscle soreness (DOMS) will be induced in all 14 participants with the Nordic hamstring curl exercise protocol. Day 3: Expected first session, 24-hour post-induced DOMS, the first 4-minute short massage treatment protocol will be administered. VAS pain level tests will be gathered before and after the session. Day 4 and Day 5 are completely identical to the first session (Day 3).
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