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Identify a current issue or topic within the areas of sports, health, nutrition and physical education for investigation and critical review


The topic that has been chosen for investigation and critical review is the issue of concussion in sports and the short term and long-term impacts of sports related concussions. Sports related concussions are usually associated with contact and impact sports, but this is not the case as the studies in this paper will show.  Even though the assumption of contact and impact sports do hold the highest risk factor for receiving a sports related concussion the risk is still present in all sports that even involved in non-contact sports. A concussion has been described as ““a brain injury defined as a complex pathophysiological process affecting the brain, induced by biomechanical forces” (McCrory et. Al 2013). McCrory et. Al (2013) also described the symptoms of concussion which include but are not limited to headaches, unconsciousness, slowed reaction time, uncontrolled balance, irritability and sleeping problems.
A study was done into concussions in motorsports to look at the perceptions of motorsport athletes, team members and medical personnel who are usually the first people on site at the majority of crashes or incidents involved in motor racing. The study indicated that motorsports drivers, team members and medical personnel did find concussion a concern, although they self-confessed that they lack knowledge and education in the key aspects of the injury (Adams, 2019). It was recommended that they went on an education programme to improve their knowledge of this serious subject. Although they saw concussion as a concern there was lots of feedback along the lines that if there is a big crash, they are more concerned about other aspects of safety for the driver and medical personnel as if there is a high-speed collision loss of life then loss of limb is what is important. Although this is true, they did agree to undertake a concussion test or protocols after every crash as to improve the safety of drivers. This evidence is also supported in a later study done by Adams et al (2020) who showed that there is clear evidence of concussions in motorsports after collisions at high and low speeds. Adams also reiterated that drivers and medical personnel need concussion training and an extensive education on the subject. Adams (2020) also suggested that further research is needed to see how best support medical practitioners on ‘guiding drivers from diagnosis to return to racing, and to support the effective implementation of policy for safeguarding drivers”. 
Another non-contact sport that has had multiple studies into the concussion rate is horse riding, whether it be professional jockeys or recreational horse riders. A study done by Kuhl et. Al (2014) found that almost half of jockeys (44%) have experienced a concussion in their riding career. The study also showed that those riders that did suffer a concussion where more than likely to return to horse riding without receiving any medical clearance from a medical practitioner. After learning of this the end of the study showed that almost 40% of the riders have never been educated on the facts of concussion as they felt it would never happen to them. This goes to show that more education is needed in all sports where there is a risk of head injuries especially with the unpredictability of horse riding professionally or recreationally. This study was also supported by research done by O’Conner et. Al (2020) showed a similar trend that 1 in 2 jockeys would continue to ride after a suspected concussion. Yet O’Conner’s study described that the jockeys in the participants group showed a good knowledge of concussion signs and symptoms yet would still ride the same day. This may show the change in the 6 years between studies that concussion education has increased yet the actions of the jockeys has not changed with the increase of education. O’Conner also found that Amateur (32.4%) and professional (19.6%) jockeys who had never been medically diagnosed with a concussion had suspected that over their career they had received a concussion and not reported it. The study also had feedback from the jockeys as to why they would continue to ride on the same day with the jockeys “not considering a concussion as serious (85.7%); risk of losing the ride (84.0%); not wanting to let anyone down (77.8%); and considered it a sign of weakness (74.1%)”. The Jockeys were more likely to ride the same day if it was only a suspected concussion compared to a medically diagnosed concussion. This shows that even though they have had the education on concussion they are still prepared to participate in “risky behaviour” meaning the education may not have been as helpful as first thought. 
Arguably the most talked about sport when it comes to concussions is American football and in particular the National Football League (NFL). In recent years the NFL have been tried to be sued by former players for close to a $1 billion before they finally settled for $765 million. These ex-players have claimed that because of all the blows they received when they were playing have now affected them later in life with many former players now experiencing dementia, depression and Alzheimer’s. These players have claimed that the truth and information on concussions were deliberately concealed from them and even rushed players back onto the pitch while “glorifying and profiting of the kind of bone-jarring hits that make for spectacular highlight reels” (NFL, 2013). This lawsuit has now become the start point for multiple studies into the long-term effects that multi traumatic brain injuries (mTBI) and sports related concussions (SRC) have on the brain of former NFL players that received multiple suspected concussions. This was a contentious issue as because the NFL decided to give a settlement, due to this they did not have to give over any paperwork or for any high-ranking officials or previous franchise doctors must give evidence with many former players and fans speculating that the NFL willingly allowed these players to continue to hurt themselves and others potentially putting them at more risk of developing chronic traumatic encephalopathy (CTE). This can't be confirmed but the studies that were undertaken because of the lawsuit are starting to show results that repeated blows to the head and repeated concussions do have cognitive effects on the former NFL players. A systematic review by Manley et al (2017) found that there were multiple former NFL players that were suffering with depression and cognitive deficits later in life with there being an “association between these deficits and multiple prior concussions”. The research from multiple studies show that these former NFL players are also at risk for increased risk for “diminishment in cognitive functioning or mild cognitive impairment and neurodegenerative diseases”. These studies also found that “Neuroimaging studies show modest evidence of macrostructural, microstructural, functional and neurochemical changes in some athletes after multiple prior concussions” (Bailes, 2013, Randolph, 2013, Lin, 2015 & Goswami, 2016). These studies also conclude that multiple concussions are a risk factor for cognitive impairment and mental health problems but also concludes that more long-term studies need to be done in this field as there is not much literature on long term effects as the studies are only recent. The most recent study done on this subject was published by Walton et al (2021) which shows similar results to the ones mentioned above. Walton found that from former NFL players ‘more than one-third of participants reported being currently “extremely concerned” about memory problems (36.9%), thinking skills (37.8%), and developing chronic traumatic encephalopathy (39.5%)’. In contrast to this Walton asked them to recall their feelings on the same topics during their playing days and found that players were at the other end of the scales with memory problems (61.2%), thinking skills (56.1%) and developing chronic traumatic encephalopathy (71.2) being “not at all concerned”. There were different reasons as to why the former NFL players felt the way they do when it came to concussions as studies have shown that after having a medically diagnosed concussion, players faced a higher possibility of franchise release rate, shorter career span along with a salary reduction and performance decreases, compared to those NFL players that did not have a medically diagnosed concussion (Navarro, 2017). These findings are also supported in other sports such as ice hockey in and in particular the National Hockey League (NHL) where a study showed that players that received a medically diagnosed concussion were more likely to have ‘shorter career lengths, earnings reductions, and decreased performance when compared with non-concussed controls’ (Navarro, 2018).
One sport that seems to have taken the impact of concussions of current players to a new safety level is rugby union. After calls from former rugby union players including England world cup winning hooker Steve Thompson saying that he “can’t remember playing for England at the world cup” (Sky Sports, 2021). The article also cites the ‘BRAIN’ study which tested players who had previously had concussions while playing rugby and testing their cognitive ability. The results showed that overall and under 75’s that those who reported three or more concussions in their career ‘had no worse average cognitive function than those who reported suffering between zero and two concussions’ (Gallo, 2021). The study came to the conclusion, that it is not the concussions that affect cognitive ability it is actually age of the players. Contrary to this information the Rugby Football Union (RFU), Welsh Rugby Union (WRU) and International Rugby Board (IRB) have all looked in recent years to work on concussion. With all these governing bodies coming up with a concussion guidance pack for all clubs from grass roots to professionally. The WRU (2021) version that all clubs have to go through will their players before they are allowed to be registered to clubs advises that and suspicion of a concussion should spend a minimum of 2 weeks resting before returning to any physical or cognitive work or consult a medical professional and take their advice. On the guidance under medical advice from medical practitioners the soonest a player can return to playing is 6 days but that is only if they show no signs of physical or cognitive problems. Yet given this a report has found that only 13% of players actually wait that long to return as they will likely return during the week to training (Cosgrave & Williams, 2019). The study also shows that concussion rates are increasing year on year while the severity of concussions are staying at a constant rate. Given this data the IRB have implemented a law change for rugby by making any contact to the head a minimum yellow card with most instances becoming red cards. The thinking of this is to stop players getting sent off and costing their team players will reduce their tackle height and thus making less contact with the head which is the main cause of concussions in rugby (Cosgrave and Williams, 2019). Studies into whether this was the right move have taken place over the last season and have shown that by reducing the tackling height there has been a 30% reduction in contact to the head and neck of the ball carrier into contact. Yet there was an increase in the number of concussions received by players in the lower tackling height setting than the previous higher tackling height setting (Stokes et al, 2021). Linking back to the BRAIN study mentioned earlier other studies have shown that repeated concussions may have some influence in the small to moderate ‘neurocognitive deficits as indicated by worse CNS Vital Signs scores in athletes post retirement from competitive sport’ (Hume et al, 2017). This is also supported by results suggesting that a ‘history of sports related concussions may more greatly affect the cognitive domains of memory, executive function, and psychomotor function’. The retired athletes appeared to have increased self-reported cognitive difficulties during everyday tasks (Cunningham, 2020). One very controversial topic was when Welsh rugby player George North had 4 head injuries in the space of 5 months, where due to medical advice he then decided to take 5 months off rugby. This was when medics allowed him to continue playing because he was following the return to play procedures yet when he kept coming back, he kept receiving these injuries. There was lots of criticism for not adding a condition that multiple head injuries in a certain time frame should result in a certain amount of time out of the game. Out of this criticism there has been one development in concussion prevention. GPS was always used to see how far players ran and how long they had been physically active for. But due to developments analysists could now get real time data on how hard players were being hit in contact situations and how they could see these and see a player has been through extreme force can substitute them for a short while as the assess the payers state before making the decision whether to send them back on or keep them off the pitch (Venter, 2011). This technology was used to see how often the players went through the high impacts of tackles but found that the highest impact tackles were less frequent but provided the most chance of a concussion rather than constant low-high impacts. The data showed that the trials of these accelerometers during impacts successfully helped doctors see the forces the players were under and could see when a player would need to be assessed and could help prevent a head injury later in the game (Gastin, 2013).
This technology is now being trialled in different sports such as boxing and mixed martial arts (MMA). A study into an accelerometer integrated into the mouth guard of an MMA fighter showed that when the fighter was at peak linear acceleration that is when the mTBI was going most likely to occur (Tiernan et al, 2020). Curran-Sills (2018) has shown there is an inherent risk of mTBI when engaging in MMA even during training and athletes need to be constantly checked by a medical professional to ensure their safety. Yet Follmer (2020) found that there was a lack of medical professionals present during training sessions for MMA fighters and boxers and it was usually just a coach and a few training partners. With these medical professionals missing they are potentially missing the signs of a serious head injury that need to be detected. There were also findings that suggested that during boxing and MMA as the contact with the head is constant there is more chance of a mTBI from the consistency of blows to the head rather than just 1 heavy punch (Cournoyer, 2019). This implies that even small blows to the head could cause a concussion which shows why there is even more of a need to have a medical expert watching training sessions so that they can assess the fighter more often and see how many punches they take before stopping any more.
Recently in the news there were calls for children to stop heading the ball mainly for children under 12. This decision was also taken on board by the Scottish Football Association that decided to ban children from heading footballs in training due to the links to former footballers who had developed CTE later in life. This then called for UEFA to fund a heading study and the consequences of children heading the ball. The UEFA study done by Beaudouin (2020) found that repeated heading the of ball showed no signs of a developing a SRC. The data also showed that only 77% of children under 12 head the ball less than 2 times during a training session or game and thus rejected the link between heading and SRCs. This is a good outcome for UEFA and football otherwise participation may decrease if parents and children start to think that football could be unsafe which puts into perspective how UEFA gathered the data and rejected it as they showed no evidence of how 2 headings of the ball could still affect young people if they were to continue to do it for years. There was also a lack of data for 12–16-year-olds in this study.  
To conclude, the topic of concussion in sport is not going to go away any time soon and if anything will only increase when more studies are done, and more literature becomes available. One recurring thing that has been suggested throughout this paper is the authors calling for more literature and studies to be done in this area as it is a new phenomenon in sports and need more research so we can see the full picture and see how dangerous some sports can be and the potential to find safety measures. There also needs to be more education on concussion given to sports people as even though they have said they know about it they are still willing to rick themselves further injury to compete before they have received medical advice or rested.  
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