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Charity Blair
Advanced Nutrition-4270 
Spring Semester 2011  
Effects of Iron Deficiency on Athletes 
Based on research found, it has shown that the iron status’ of individuals, whether athletes, non-athletes, children, male, or female, effect the overall well being of a person. The purpose of this research paper is to investigate the effects that iron deficiency has on those individuals, especially athletes and the factors that may cause this iron deficiency. Iron levels can affect how someone lives and performs by affecting their energy levels, making them feel fatigued quicker and longer. Also, this paper will briefly discuss the overload of iron and the impact that can have on an individual. Several comparisons will be looked at, such as, the results from human studies done on, Ironman tri-athletes and untrained men, elite soccer players, athletes under a vegetarian diet, differences between male and female athletes, children in American Samoa and United States, and low-income African American and Hispanic children in Atlanta. These studies help to define what iron deficiency means to people’s lives and how that can greatly impact their health and performance. 
A study was conducted comparing fifteen Ironman tri-athletes, who had been training for at least two years and whose age ranges from twenty-five to thirty-five years of age, and twelve untrained men ranging from twenty-six to thirty-six years of age. They were tested for blood samples every four weeks for twelve months. At each testing, the results concluded that the trained athletes had significantly lower hemoglobin (Hb) than untrained men who did no exercise the entire study. This low Hb is considered to be related to iron deficiency which can affect the tri-athletes performance and training recovery by causing fatigue and weakness due to lack of iron in the blood. (1) In relation to this study, another study was conducted on male elite athletes who participated in sports such as, rowing, pentathlons, biathlons, volleyball and kayaking. This study showed results that iron deficiency anemia was not found in male athletes but that iron deficiency was detected, which is the first stage of iron depletion. This means that the iron stores were low in these athletes but that they were not yet anemic. These results show that athletes should be screen for iron deficiency so that they can compete at optimal levels of their sports (2). 
Another study was conducted on athletes and iron levels concerning elite soccer players. The purpose of this study was to explore the changes of hematologic status in elite soccer players throughout a competitive season (3). Hematologic status refers to the nature and function of the blood, and in this study the hematologic status is most important when looking at the red and white blood cell counts as related to iron deficiency. The study was conducted by using thirty-five male professional soccer players. They were assessed at four different time periods throughout the competitive season. First they were tested at the start of the conditioning period, then at the start of the season, followed by testing in the mid-season and finally at the end of the season. This study was conducted between the months of August to May. The subjects reported to the testing field laboratory after a 10-12 hour fasting. Blood was then drawn and counted. The data was evaluated; P-values of less than 0.05 were considered to be statistically significant in labeling an athlete as iron deficient, or anemic (3). 
After the study was conducted they found that there was significantly higher hematocrit, the amount of red blood cells per given amount of blood, at the preseason assessment as compared with the other sampling periods. Although the study concluded that the variability of the iron status indicators in elite soccer players seemed to be stable and poorly related to training phase during sports season. The results of this study were concluded based on majority which means that some athletes were in fact deficient. The article stated that there is a relatively high prevalence of iron depletion and anemia among professional soccer players, but the iron status seemed to be stable during the course of the competitive season (3). Although this study concluded that it was not a significant factor in the competitive season, it did explain that a stable hematologic status is one of the best indicators of optimal performance (3). The article also discussed factors which affects changes in the blood levels. Many factors listed were: changes in intensity and type of training or competition, diet, altitude, or injury (3). These factors play a big role in iron status which can greatly affect performance and energy levels. This study helps to conclude that low iron status’ can affect an individual’s athletic performance. 
The previous study discussed above concluded that among the many factors causing iron deficiency, a good and balanced diet is a very important factor affecting athletic performance. Today, one of many diet trends is to be a vegetarian. Many athletes have taken on this diet and since no meat and/or animal products are consumed they sometimes can be deficient in certain nutrients, and in this case, iron being the most important deficiency. The Internation SportMed Journal states that “A balanced intake of macro- and micronutrients is crucially important for conditioning, recovery from fatigue after exercise, as well as for injury prevention” (4). There has been no evidence of vegetarian diets having a negative impact on performance if the adequate amount of carbohydrates, fat and protein are consumed, but there have been questions raised concerning other deficiencies that might arise because of the controlling diet, with iron deficiency being one of them (4). 
In vegetarians there is lower micronutrient availability and an increased consumption of dietary fibers and phytic acids (found in cereal grains) in the diet (4). “The increased iron loss in some sport disciplines is well known, mainly due to gastrointestinal bleeding, heavy sweating, haemolysis, and menstruation in women (4).” Haemolysis is the breakdown of red blood cells, with the release of haemoglobin, occurring in a blood sample. Athletes who are endurance type athletes are at a higher risk of iron depletion or iron deficiency anemia. The article concludes that even though mild cases of iron deficiency seems as if it does not affect health and athletic performance, it is still associated with decreased endurance capabilities. Some foods and nutrients interfere with the absorption of iron some of which are: tea tannins, bran, egg yolks, soy bean products and phytic acids (4). Since vegetarians absorb iron at a much slower rate due to consumption in the non-heme state, the addition of interfering foods consumed can cause an even more reduced iron store in the body. This can greatly impact the optimization of an athlete’s performance. There are several substances known to optimize the absorption of non-heme iron, such as Vitamin C, citric acid, malic acid, tartaric acid, fructose, and sorbitol (4). A balanced diet for athletes is key factor to good performance and endurance. 
Not only do vegetarians need to be aware of their iron stores in order to not become iron deficient but females specifically who are involved in sports that require mixed sources of energy supply (aerobic and anaerobic), such as, a team sport, need to be careful also. A study was conducted comparing male and female athletes that required different energy systems in their sport. These different groups were aerobic, anaerobic, and a mix of the two. All three of these groups differed in both the male and female results. The results concluded that female athletes involved in the mixed (aerobic/anaerobic) sources of energy had lower iron storage. Specifically, females involved in team sports were at an even higher risk of obtaining iron deficiency anemia. Males had no significant differences according to this study but this does not mean that males won’t become iron deficient. In addition to the low iron storage in females involved in mixed energy supplied sports, monthly menstruation can allow for an increased risk of iron deficiency and have a negative effect on athletic performance (5).
Iron has a positive impact on performance and health, but everyone knows that too much of a good thing can sometimes be bad. Iron overload is one disadvantage to taking iron supplements and eating too much iron in our daily diets. Too much iron absorption and too little secretion from our bodies is defined as being “iron-loaded,” according to our textbook (6). This over load can lead to some medical complications such as, injury of organ structure, diabetes mellitus, arthritis, skin pigmentation, and liver cancer (6). Iron supplements can benefit individuals who are anemic but, on the other hand, high doses of iron supplements can cause gastrointestinal side effects which may include, vomiting, diarrhea, and/or nausea (6). In order to avoid iron overload, one must know the limits for iron doses recommended for each day. The upper limit on iron for adults is approximately 45mg/day and the upper limit for children younger than age 14 is approximately 40 mg/day (6). Knowing how much iron to consume can reduce the risk of iron overloading and can then allow for optimal performance as an athlete. 
In order to better understand the important role of adequate iron stores for athletes, it is important to look at other individuals who also may be affected by iron deficiency and the negative symptoms that come along with the complication. Also, it is important to understand some factors that may cause even athletes not have to have the means to supply themselves with an adequate diet containing iron, one factor being, low-income. A study was conducted pertaining to low-income African American and Hispanic children in Atlanta. This study helps to understand the role of iron and the reasons why some people become deficient in iron stores. The article reveals that, depending on the bioavailability, some individuals do not have access to iron rich foods. Iron deficiency is affecting almost 60% of children in the world today, and children in the United States have a high prevalence of iron deficiency anemia in low-income families (7). Most families who have a very low income receive meals from programs such as the WIC Program. These programs do not necessarily provide them with the best sources of foods to consume adequate iron. The main sources of iron consumed by these children are meat and cereal products (7,8). After looking at the prevalence of iron deficiency in low-income families, we can conclude that some athletes in today’s society have been brought up in homes such as these described. Their diets have not been a great source of iron throughout their life and are more prone to iron deficiency in their later years, such as the years of an athlete. They were brought up eating certain things, and having a diet of non iron containing foods, which can cause them to make bad choices and an athlete later in life. The low-income family factor is an important factor to review for the explanation of iron deficiency in athletes. 
Another study was done concerning iron deficiency and anemia in children in American Samoa and in the United States. It concluded in its results that children living in American Samoa had an increased rate of anemia as compared with United States children. It is most important to look at the reasons why these numbers are different and what that has to do with athletes. In this article it states that, “Iron deficiency is an added burden to the health systems and there is lack of widespread knowledge of its serious and often permanent cognitive development consequences in young children” (8). As children, a healthy diet forms a healthy body. When athletes are younger, ones who are influenced by iron deficiency at a young age are sometimes permanently affected throughout their lives. It is important to understand that while younger and as an adult, a healthy iron rich diet is imperative for a good performance as an athlete. 
In conclusion, all of the studies discussed in this paper support the fact that an iron rich diet is crucial to a positive athletic performance. Some of the studies showed insignificant results, but they did state that there were some deficiencies. The majority of the athletes were not significantly affected by the deficiency shown, but, it is proven that for best possible performance, adequate iron supplies in the body are vital. Studies have been done on children to support the fact that when athletes were young, they could have been affected by factors such as low-income, bioavailability, and/or inadequate diets. Because of those factors, their athletic performance as an adult is inhibited. It is no secret that iron deficiency exists among many people in today’s society, and athletes are prone to this deficiency because of many factors displayed in this research. 
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