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Mind and Matter: Figure Skating
Elegance, artistry, technique, resilience, all qualities that when separate can be great assets to many things, but it is the culmination of these qualities that shape the sport of figure skating.  When watching figure skating it can seem that the skaters easily glide across the ice, moving with great precision, combining the aspects of artistry and technique in their programs. As easy as the skaters make it seem, there are great unseen forces that are placed upon the skater. These unseen forces are what make the sport so demanding and difficult at top level.  These forces are the physical and mental demands that the sport requires of all skaters. I skated competitively for four years from the ages of 8-12, and although I was young, I knew this was a stressful and technical sport.   In doing my research on figure skating there was a common theme that was seen between the evolving sport and the stresses of the sport.   As the sport of figure skating evolved there were shifts to more technical elements over artistic ones. As the technical aspect became more demanding so did the physical and mental stresses placed on the skater.  Physical stresses evolved with the implementation of more technical elements such as the axel and other complicated jumps, while mental stresses would become more prevalent with rule changes and the mindsets of figure skaters. 
Figure Skating, like most sports, has some references to ancient times, but the first figure skating account dates back to Robert Jones in 1772. Scott Hamilton, a retired Olympic gold medalist, and four-time U.S Champion of figure skating explains the idea of what the old style of figure skating entailed.  In the early stages of figure skating, the style was very restricted and formal, almost uncomfortable but it would be American Jackson Haines that helped introduce that style of free skating seen today (Hamilton).  In past times the sport focused heavily on the artistry element of the sport, focusing on how the skater moved, there was not a big focus on what is seen today in figure skating, that being the technical elements of jumps, spins, and step-sequences. Some would say this artistry element of skating is what defines the sport, but that is not the case.  Hamilton states that the early twentieth century is the main shift in forming modern-day figure skating. With the creation of the International Skating Union in July of 1892, rules and guidelines were created for skaters. The sport would continue to change when skaters such as Axel Paulsen, Alois Lutz, and Ulrich Salchow would revolutionize the sport by implementing unique jumps that would become staples in the sport. These jumps would eventually be done with more rotational power and speed.   As the sport evolved, the implementation of these technical elements would define the sport of figure skating as what it is today, and with the evolution came more physical and mental demands.  
	When figure skating was first seen at the 1908 Olympics, the sport was simple, incorporating very little technical jumps, mainly focusing on the artistry of the skater, and not requiring skaters to skate for prolonged periods of time. It would not be until the 1920s did we see single rotation jumps implemented. This era of the sport did not require skaters to have the physical composition of skaters today.  In a video published by the Olympics Channel, the physical requirements of a skater are explained by Professor Greg Whyte, a former Olympian, and leading sports scientist. Whyte states “It is the ability of a skater to propel themselves into the air. We’re looking at a gymnast but with the aerobic capacity of a middle-distance athlete” (Whyte 1:10).  Modern-day figure skating combines two different athletic builds to compete at top levels, these athletes must constantly train to meet the demand of the sport.  Whyte also explains how body fat can effectively harm a skater’s performance; he uses French skater Mae-Berenice Méité as an example.  Méité contains a total body fat percentage of about 12.2%, this is less than a world-class gymnast at 14.0% and a world-class triathlete at 13.7%. (Whyte-2:31).  The less body fat these athletes have the more muscle composition they can build when performing extremely technical elements, this power and speed help skaters propel themselves off the ice during their programs. 
	Along with the need to be in peak physical condition, skaters also must show great physical resilience when landing jumps.  The sport of figure skating has continuously pushed skaters to add more technical elements to their programs, stepping away from artistry.  According to the International Skating Union Rulebook from 2018, skaters must meet a minimum requirement of certain elements when skating. Section three, rule 611 in the book explains when senior skaters perform their short programs, they must incorporate seven different elements.  These elements are “double or triple Axel, triple or quadruple jump, jumping combination of a double-triple, triple-triple, or triple-quadruple, flying spin, camel spin, spin combination with only one-foot change, and step sequence fully utilizing the ice surface” (ISU 57th Congress 104).  When scoring, the more technical an element the more points gained, and thus in top-level figure skating today skaters try to implement quadruple jumps into their routines.  Quadruple jumps, however, put the body under great stress due to the amount of force and pressure the skaters receive when landing.  Dr. Deborah King, who has a Ph.D. in biomechanics and is a professor from Ithaca College in the sports science field, explains the science behind a quadruple jump.  Dr. King states: “To land a quadruple jump, skaters must trade-off the needs for both height and rotation. Calculations from 3D motion analysis suggest skaters average close to 150 foot-pounds of torque and 300 pounds of force against the ice as they spring into the air to complete a “quad”, and that is for a 150-pound skater! (King). An example of a skater who is pushing the boundaries of physical stress on the body is American Nathan Chen, who is also referred to as the quad king.  In Chen’s most recent performance at the 2021 World Figure Skating Championship, his long program consisted of five quadruple jumps putting his body under a great amount of pressure and force. Using King’s approximations, in Chen’s program, an estimated 750 foot-pounds of torque and 1,500 pounds of force are produced against the ice in just under five minutes. Those numbers are only a measure of the energy generated by the five quads, not Chen’s other elements.  King also mentions “During a quadruple jump, a 150-pound skater is rotating so quickly that their arms are being pulled away from their bodies with 180 pounds of force.” (King). For comparison, 150 pounds of force is generated after running a ten-minute mile. Chen exemplifies the amount of physical stress put on the body when performing jumps, and the physical resistance it takes when landing those jumps and competing at top-level.  
	When a figure skater lands a jump, it is a beautiful sight, and when they fall, they usually get back up on the ice and continue their program, however that is not always the case.  Figure Skaters can be subject to great injuries due to the amount of strain on their bodies.  In an article produced by the British journal of sports medicine the types of chronic and acute illnesses that skaters experience are explained.  The article states “Epidemiological studies currently show a 50:50 mix of acute to chronic (overuse) injuries amongst figure skaters. The ankle is the most commonly injured joint, but figure skaters are also at risk of injuries throughout the lower limb and lumbar spine.” (BMJ).  The most common injuries seen throughout skating are stress fractures. A large number of injuries do not come when skaters compete but rather come from long hours of practice, skaters are trying to keep up with the shift from artistry to more technical elements by pushing themselves to gain more speed and power when performing in a competition.  Another source that shows the physical injuries skaters can sustain is the article produced on the U.S National Library of Medicine by Sanda Dubravcic-Simunjak, who works for the department of physical medicine and rehabilitation in Croatia.  The article states “The overall prevalence of stress fractures in the present study was 16.7% in female and 13.8% in male figure skaters with different prevalence among the figure skating disciplines that can be explained by their different training patterns. Single skaters spend most of their training time practicing different difficult jumps and their legs suffer great impact during the whole training session.” (Dubravcic-Simunjak).  A common trend seen in skating is that the initial first injury is not a concern, but it is rather the second or third injury that becomes more harmful to the skater.  The more times a skater suffers from the same injury, the more serious the injury can become, and serious injuries can mean more time away from competitions.  An example of an injury that can be serious is one I have experienced myself when skating.   When trying to perform a triple lutz in practice my left foot did not propel off the ice, causing the back of my skate to make a deep laceration on the upper right part of my leg.  It required thirty stitches, and this is just an example of one of the many injuries figure skaters can face, but the injuries just do not affect us physically, it also affects us mentally.
	Just as the physical demands and pressure of skating have evolved with the sport through the implementation of more jumps and skaters pushing themselves, so has the mental demand and fortitude of the sport.  As figure skating progressed as an Olympic sport, mental determination was key in being able to skate proficiently, even being on par with the physical demand of the sport.  As Dr. Whyte states “It’s decision-making under pressure and at speed. Fundamentally is the link between eyes, brain, and the hand-everything a figure skater needs.  Cognitive control and focus are vital to maintain the concentration that delivering an Olympic-level routine demands.” (Whyte 8:59).  When skaters perform, they are being watched by judges, spectators, photographers, and even cameras recording them, these skaters need to be able to see through all the distractions when skating to have the mental determination to complete a routine.  If a skater misses an element during their routine such as an under rotation, they need to have the mental capacity to make up for that mistake, it is this quick decision making that sets them apart from other sports.  An example is during Amber Glenn’s free skate at the 2021 U.S Championships in which she performed a triple Lutz which was supposed to have a double toe, the double toe was not implemented.  Glenn later made the quick decision to add the double toe to another one of her elements offsetting the mistake she had made earlier.  This is just one example of the mental agility skaters must develop when performing.
	Although there are a lot of mental stresses on the ice, there are just as many stresses off the ice.  Figure skating has always had this image around it of needing to have a lean body that can execute technical elements with ease.  This idea of body image is one of the biggest issues that cause skaters to suffer from mental health issues.  An article by Yelena Knight, a former competitive figure skater states how and why body image is such a problem in figure skating.  Knight states “The technical requirements of figure skating favor a small, boy-like frame to complete the revolutions in the air.  Once a woman hits post-pubescence, it becomes more challenging to complete the difficult tricks, as their bodies are increasingly apt to carry more fat and retain more water. Female athletes in aesthetic sports are often in a race against time and nature to retain their pre-puberty shape after these body changes happen.” (Knight). In a way, figure skating works against female skaters, the sport requires them to have this perfect body that sometimes is unobtainable, but the culture of the sport pushes them to achieve it. It is not that they are unable to perform the elements, but the elements cause them to push themselves, even more, sometimes degrading their confidence.  It is the technical demand that defines the sport that sometimes asks the impossible of skaters.  Knight also goes on to mention how this idea of body image can lead skaters to develop mental health issues such as eating disorders, issues that in old times were seen as a sign of weakness, but today through athletes such as Gracie Gold, mental health is at the forefront of figure skating issues. In an interview with Nick McCarvel, an Olympic correspondent, Gold tells the story of how mental health in skating can make or break a skater.  Gold states in her interview: “A lot of athletes in figure skating end up retiring probably before their time because of mental health issues. I was suicidal for months, within a month, I entered an inpatient program for eating disorders, its cost was covered by U.S. Figure Skating.” (McCarvel).  With Gold sharing her story, it helped start a ripple effect for athletes in the sport, retired skaters such as Johnny Wier, Tara Lipinski, and Ashley Wagner all expressed their support for Gold and shared their stories of mental health issues within the sport. However, these stories are allowing for a systematic change in the way mental demands are met in figure skating, through more resources and counseling being offered to the skaters. As Gold put it best, there is no Olympic medal for those who suffer in silence.  
As someone who suffered from a mental health issue from the sport, I can say they are serious. As I mentioned, the injury to my leg did not just cause physical harm but also mental harm. For me, self-doubt ensued, I was unable to keep up with the technical aspect of the sport, artistry can only carry so much weight, it is the technicality that needs to be seen when skating. It was not that I physically could not perform the jumps, but it was the mental deterioration of failing it after months and months of practice.  When a change occurs physically or mentally to the skater’s body, the skater must view the sport differently, but for some, that vision of what they had for the sport is gone.  Physical injuries such as a torn anterior cruciate ligament (ACL) or ones that can develop from overuse of the body such as plantar fasciitis can keep skaters out of the sport forever because they physically cannot perform technical elements. The same can be said about mental stresses. Eating disorders can cause the body to change and skaters will not have the same figure they once had, and the constant idea of trying an element that injured you and continually failing can take its toll, which can make skaters walk away from the sport.
	The sport of figure skating has come a long way since 1772 and is still a growing sport that pushes skaters both physically and mentally to their limit.  The technical element over the artistic element of figure skating is what defines the sport and pushes skaters to be better.  The implementation of jumps with more rotational speed and power puts great physical strain on the body which allows skaters to develop a resistance like no other but also puts them at risk of great injury.  The changes to the rules of skating have allowed them to develop mental agility and make split-second decisions. Body image has also shaped many mental disorders for skaters, but systematic change is occurring.  Figure Skating is not mind over matter, but rather mind and matter working together to build a skater’s resistance against the forces working against them.
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Note for Audience
The audience I am writing for are those who have figure skated for themselves and spectators of the sport.  The people who have skated already know the mental and physical demands the sport places upon on them, and the great resistance it takes to overcome those stresses.  The spectators of the sport see the final product of skaters, their beautiful routine that took months of practice.  However, the spectators may be unaware of the stresses placed on skaters and what goes into being a top-level skater and the unseen forces that skaters deal with.  Being able to explore those demands can show viewers how mentally and physically draining the difficult sport really is.

*Another potential audience could be people who may want to get involved in skating and maybe even left the skating world for the reasons of a physical or mental issue.  


