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Introduction 

The thyroid gland is a butterfly-shaped organ located in the front of the neck below the voice box. The 

gland plays an integral role in the metabolism, growth and maturation of the human body by regulating 

the secretion of hormones from the gland into the blood stream and ultimately to every tissue in the 

body. Without a fully functional thyroid gland, the body experiences imbalances particularly related to 

energy metabolism.  According to the American Thyroid Association, an estimated 20 million people in 

the United States (US) have some form of defective thyroid function with 12 million of those likely 

unaware of their condition. Statistically, one in eight women will develop a thyroid disorder in their 

lifetime and women are five to eight times more likely than men to have thyroid problems. An 

underactive thyroid gland will not allow for the optimal regulation of the body’s metabolism and thus a 

person’s resting metabolic rate will slow most often resulting in a person experiencing feelings of 

fatigue, signs of muscle weakness and weight gain. While overt clinical symptoms serve as the driving 

force behind diagnoses, there are other methods available to determine a persons decreased resting 

metabolic rate (Garber et al, 1200-1225; PubMed pars. 1-3; Lankhaar et al. 376). 

By utilizing indirect calorimetry, results and interpretations formulated from a metabolic rate analysis 

system can provide accurate estimates of energy expenditure from measures of carbon dioxide 

production and oxygen consumption during rest and steady-state exercise. When used in conjunction 

with a nutritional assessment, metabolic testing can be used in the screening process to determine the 

plausibility of a person’s slowed metabolism, serve as a method to reveal a person’s analytical resting 

metabolic rate and assist with delivering precise caloric prescription necessary to loose, maintain or gain 

weight. The main contributing factor to weight control involves the continuous interaction between the 

thyroid hormone and regulatory mechanisms localized in the adipose tissue and brain. There is a direct 

correlation between metabolic rate and amount of lean body mass and an indirect correlation between 

metabolic rate and fat mass. When considering the ratio of lean skeletal muscle to fat mass, endurance 
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athletes will generally have the highest ratio of lean muscle to fat mass thus allowing them to sustain a 

higher physical exertion level. On the other hand, overweight individuals with sedentary lifestyles will 

generally have a higher ratio of fat mass to lean muscle thus lowering the anaerobic threshold at which 

they operate at maximum exertion. The anaerobic threshold (AT), also called the “lactate threshold,” is 

the exertion level between aerobic and anaerobic training. The AT is the point during exercise when 

your body must switch from aerobic to anaerobic metabolism. The AT is a useful measure for deciding 

exercise intensity for training and racing in endurance sports. During aerobic metabolism, your body 

creates energy by burning carbohydrates and fats in the presence of oxygen and produces carbon 

dioxide and water as by-products (breathing and sweating). Most of our daily activities are fueled by 

aerobic metabolism (Kawicka 80-81; ACSM, Nutrition and Athletic Performance 710-718; Cermak 1139; 

Turley 3-5) 

The Thyroid Gland 

 

Figure 1. Anatomical location of the Thyroid Gland (http://www.abc.net.au/). 

The thyroid gland covers the windpipe from three sides; the main function of the gland is to regulate 

metabolism by taking iodine, found in many foods, converting it to thyroxine (T4) and triiodothyronine 

(T3), releasing it into the bloodstream where it is transported through the body and ultimately converts 

oxygen and calories to energy via nuclear and mitochondrial transcription.  The production of its 

hormones, T3 and T4, are controlled by thyrotrophin-releasing hormone (TRH) from the hypothalamus 

in the brain and thyroid stimulating hormone (TSH) produced by the pituitary gland. The thyroid 

hormones, in particular T3, can stimulate metabolic rate and increase adipose tissue lipolysis by 
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augmenting the mitochondrial density, leading to an elevated resting metabolic rate.  When the thyroid 

hormone does not produce a sufficient amount of hormone, hypothyroidism results. There are two 

etiologies of hypothyroidism; congenital and acquired. Congenital thyroid dysfunctions occur when 

there is a partial or complete loss of thyroid function. Acquired (also referred to as secondary or 

subclinical) hypothyroidism can result from the pituitary gland failing to release thyroid stimulating 

hormone (TSH) or thyrotrophin releasing hormone (TRH). These occurrences can be the effects of a 

tumor in the area of the pituitary or hypothalamus, radiation to the neck or brain, excessive blood loss 

during labor and delivery, infection of the pituitary gland and sometimes even illnesses causing 

inflammation of the pituitary gland. Common symptoms of hypothyroidism include: fatigue, weakness, 

weight gain, coarse dry hair, rough pale skin, hair loss, cold intolerance, muscle cramps and frequent 

muscle aches, constipation, depression, irritability, memory loss, abnormal menstrual cycles, and 

decreased libido. In conjunction with symptomatic presentation, hypothyroidism can be diagnosed by 

measuring levels of serum TSH and Free T4.  Below is an illustration depicting the basic algorithm for 

diagnosing primary hypothyroidism (where the thyroid cannot produce the amount of hormones the 

pituitary gland calls for ) and subclinical/ secondary hypothyroidism (where by the thyroid gland is not 

being stimulated by the pituitary gland to produce hormones) (Garber et al, 1200-1225; PubMed pars. 1-

3; So et al. 556-561) 
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Figure 2. Evaluation of Thyroid Dysfunction(http://www.glowm.com/resources). 

Treatment of hypothyroidism is targeted at replacing the deficient thyroid hormone. While there are 

two forms of thyroid replacement medications, synthetic and natural; the synthetic form Levothyroxine 

is most often used. Medical treatment for hypothyroidism synthetic thyroid hormone levothyroxine 

(Levothyroid, Synthroid, etc.). It is prescribed at the lowest dose effective to normalize thyroid function 

and usually will be a lifelong drug regimen. When taking synthetic levothyroxine it is important to 

consider food and drug interactions.  Levothyroxine should be taken with a full glass of water on an 

empty stomach one hour before breakfast to increase absorption. Ingestion of iron, calcium, 

magnesium, aluminum hydroxide, and cholestyramine supplements should occur four or more hours 

apart from taking levothyroxine as they can cause decreased absorption. In addition, other food items 

found to decrease the drug’s absorption include soy, soy milk, soy formula, walnuts, cottonseed meal 

and high fiber foods, thus intake of these should be limited. Prognosis with early treatment is good and 

a patient can expect for their thyroid hormone levels to normalize within weeks. Without early 

detection, relapse or even more severe symptoms can occur including myxedema which can result in 
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death (Mainenti et al. 1095-1097; So et al. 558-560; PubMed pars. 16-19, 25-29; Garber et al, 1200-

1225) 

Early detection and treatment of hypothyroidism in athletes is imperative as the thyroid hormones 

mainly target organs such as the heart, vasculature, lungs and muscles. A reduction in thyroid function is 

often associated with considerably negative impacts on quality of life including exercise-related 

constraints and reduced physical performance. Prescribing optimal nutrition and evaluating an athlete’s 

constraints by measuring exercise capacity via metabolic testing will allow physicians and dietitians to 

develop recommendations to optimize endurance performance (Lankhaar et al. 365-366). 

An Athletes Nutritional Needs 

In order to provide medical nutrition therapy to a person with a high degree of physical activity, it is 

imperative to understand nutritional needs based on energy system demands of their sport, age, 

gender, lifestyle, health status, training routine, and frequency, goals, and conditioning amongst other 

factors. An optimal diet prescription should begin with building the athlete a high-energy food plan. No 

matter what lifestyle a person has, the key to optimizing overall health is eating right and fueling the 

body with the appropriate high quality nutrients needed to sustain the required energy to fulfill the 

activities endured throughout the day. While it is important for people of all activity levels to enhance 

their nutrition, it is essential for athletes and those who participate in occupations that require regular 

strenuous activities to nourish themselves with the best quality diet to support good health and 

maintain levels of high energy. The basic strategy for creating a healthful meal plan does not vary greatly 

between the general public and those of athletic status. It is proposed that most nutritional benefits can 

be obtained by eating a variety of different foods at meals, choosing to eat foods closest to their natural 

states and to consume all food in moderation. In conjunction with these three concepts, the United 

States government has, with the aid of medical professionals and nutrition professionals, compiled 
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research supported data to create the guidelines one should follow to achieve a well-rounded, well-

balanced diet. For athletes, the struggle with nutrition comes from understanding the importance of 

eating healthy, but not knowing how manage a diet that they receive maximal nutritional benefits from 

(ACSM, Nutrition and Athletic Performance 710-718).  

The act of consuming calories is not a typical problem that athletes encounter. So, instead of 

emphasizing the importance of eating enough calories to maintain energy balance, the stress should be 

placed on ingesting the best quality of calories to optimize energy. To ensure that a physically active 

individual is making the best selections when it comes to nutrition, the subsequent options should be 

always be chosen: 

 Whole grains and starches that have been put through the least processing possible. 

Wholesome grains and starches provide the foundation for an optimal diet especially for those 

that that require a high-performance sports diet. The carbohydrates, fiber and B vitamins 

contained in these foods serve as a major fuel source for muscles and enhance athletic 

endurance by protecting them from early fatigue by acting a much more efficient fuel source. It 

is recommended that female athletes consume 9-15 servings of grains per day and that male 

athletes consume 11-18 servings per day (ACSM, Nutrition and Athletic Performance 710-718). 

 Whole, unprocessed fruits and vegetables for the provision of carbohydrates, multiple minerals, 

vitamins, antioxidants and various other health-protective (Clark, Ch.1). 

o Vegetables: 2.5 cups per day 

o Fruits: 1.5 cups per day 

 Low fat dairy will not only provide a source of protein but are also rich in Vitamin D (fortified) 

and calcium. It is recommended that female athletes consume three or more servings of dairy 

per day and male athletes consume four or more servings per day (Clark, Ch.1). 
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 Protein from animal sources and plant sources should accompany the carbohydrate options in 

order to maximize the effects of being absorbed to build and repair muscles quickly. Animal-

derived proteins (milk, eggs, meat and fish) are high quality as they have all of the essential 

amino acids (EAAs), which are the building blocks for proteins in our body. Some plant-based 

proteins (soy, quinoa, amaranth, and buckwheat) contain all of the EAAs, while most plant-

based proteins (legumes, grains, nuts and seeds) are generally low in one or more EAAs. A 

variety of these foods must be consumed in the diet to provide all of the EAAs (ACSM, Nutrition 

and Athletic Performance 710,714)(Clark Ch. 6). 

o The recommendations for athletes are 1.2–1.7 grams of protein per kilogram of body 

mass (0.6-0.8 g per lb), while athletes in rehabilitation, trying to lose fat mass, or aiming 

to increase lean body mass may require up to 2 g/kg (0.9 g per lb). 

o To maximize muscle growth, consume around 20–30 grams of high quality protein (ie. 3-

ounce chicken breast) after training and every four hours while you are awake. 

  Studies shows that eating fats and oils in the polyunsaturated form, monounsaturated form and 

as omega three fatty acids improves blood cholesterol which can decrease the risk of heart 

disease. Consumption of saturated fats, trans fats and food high in cholesterol should be 

avoided (ACSM, Nutrition and Athletic Performance 710-718). 

o Limit total fat intake to 20 to 35 percent of your daily calories 

 Sugars and Sweets 

o Limit the amount of calories that come from sugars to less than 10 % of your total 

calories as they provided little nutritional benefit (Clark, Ch.1). 

Carbohydrates & Fat to Fuel Muscles 
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Figure 3. Fat and carbohydrate utilization through increasing levels of exercise intensity 

(http://ultratrailsource.com/). 

Carbohydrates and fats are the two primary fuel sources oxidized by skeletal muscle tissue during 

prolonged (endurance-type) exercise. The relative contribution of these fuel sources largely depends on 

the exercise intensity and duration, with a greater contribution from carbohydrate as exercise intensity 

is increased as seen in Figure 3. Consequently, endurance performance and endurance capacity are 

largely dictated by endogenous carbohydrate availability. During exercise your body depends on aerobic 

pathways to meet oxygen demand and when it can no longer keep up, the anaerobic pathways make up 

the difference functioning primarily without oxygen.  There are two main factors affecting the energy 

utilization systems of the body; supply of oxygen and demand of oxygen. Supply is the transport of 

oxygen from the lungs to the mitochondria in the skeletal muscle while demand is the rate at which the 

mitochondria can reduce oxygen in the process of oxidative phosphorylation. The processes through 

which glycogen is broken down to serve as the fuel source for exercise can be seen in Figure 4 (ACSM, 

Nutrition and Athletic Performance 710-718; Cermak 1143, 1146-1148, 1150; Turley 3-5; Clark Ch.6). 

http://en.wikipedia.org/wiki/Oxidative_phosphorylation
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Figure 4: The aerobic and anaerobic pathways of Glycolysis (Http://www.totalefit.co.uk/images/glycolysis.gif). 

When an athlete is beginning an exercise or warm-up, they are considered to be at low to moderate 

intensities. At these intensity levels the cardiovascular and pulmonary systems can easily supply all of 

the oxygen required to meet the demands of the body. With an ample amount of oxygen present, the 

aerobic system can produce Adenosine Tri Phosphate (ATP) through either fat (fatty acids) or 

carbohydrate (glucose). Between the two fuel sources, fats are more readily available for uptake by the 

skeletal muscle (due to high levels stored in the adipose tissue) and more efficiently converted in the 

mitochondria (triglycerides are broken down via lipolysis to glycerol and free fatty acids).  Fat may 

contribute as much as 75 percent of the energy demand during prolonged aerobic work; thus 

consumption of fat should not fall below 15 percent of total energy intake because it could limit the 

athlete’s endurance. The American College of Sports Medicine recommends that fat intake should range 

from 20% to 35% of total energy intake (ACSM, Nutrition and Athletic Performance 710-716;  Turley 3-5; 

Cermak 1140-1150; Clark Ch.6). 
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As an athlete transitions to a higher level of intensity, the availability of oxygen in the body will begin to 

decrease. When the heart and lungs are no longer able to supply a high enough oxygen level to sustain 

the endurance activity of the athlete, the body will switch from utilizing energy produced from the 

aerobic system to energy produced from the anaerobic system. The point at which this shift in energy 

utilization occurs is referred to as the aerobic threshold (AeT) and it is here that carbohydrate 

metabolism predominates over fat utilization (Turley 3-5; Cermak 1140-1150; Clark Ch. 6). 

 

 

Figure 5. Energy Utilization in relation to aerobic and anaerobic threshold (photobucket.com). 

At higher levels of intensity, the body does not have a sufficient amount of oxygen to meet energy 

demands and anaerobic metabolism kicks in. During anaerobic metabolism, the body burns stored 

carbohydrates to supply the additional energy needed, and lactic acid is produced faster than it can be 

metabolized. Lactate is a product of glycolysis (the conversion of carbohydrates into glycogen) and a 

natural by-product of the body produced by muscle contraction. As such, improving carbohydrate 

availability during prolonged exercise through carbohydrate ingestion has dominated the field of sports 

nutrition research. Approximately 50%-60% of energy during a prolonged time of continuous exercise at 

70% of maximal oxygen capacity is derived from carbohydrates and the rest from free fatty acid 
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oxidation.  Thus, it has been well-established that carbohydrate ingestion during prolonged (>2 h) 

moderate-to-high intensity exercise can significantly improve endurance performance. The Academy of 

Sports Medicine suggests carbohydrate consumption of athletes to range from 6 to 10 g·kg−1 body 

weight·d−1 (2.7-4.5 g·lb−1 body weight·d−1)(Cermak 1140-1150) 

Protein to build and repair muscles 

The current recommended dietary allowance (RDA) is 0.8g/kg body weight and the acceptable 

macronutrient distribution range (AMDR) for protein intake for adults older than 18 years old is 10%-

35% of total calories. The American College of Sports Medicine endorses protein intake to range from 

1.2 to 1.7 g/kg body weight·d−1 (0.5-0.8 g·lb−1 body weight·d−1). Specifically, endurance athletes should 

eat between 1.2-1.4 grams protein per kg of body weight per day; resistance and strength-trained 

athletes may need as much as 1.6-1.7 grams protein per kg of body weight (ACSM, Nutrition and Athletic 

Performance 714-715;Clark Ch. 7). 

Vitamins and Minerals 

According to the American College of Sports Nutrition, an athlete eating s well balanced meals consisting 

of a variety of foods, should not need vitamin or mineral supplementation. However, individuals with 

specific micronutrient deficiencies or specific medical or nutritional problems may need 

supplementation.  Micronutrients are essential to the athlete as they provide the body protection 

against oxidative damage, and assist with synthesis and repair of muscle tissue during recovery from 

exercise and injury. The following table lists the vitamins and minerals of greatest concern that should 

be incorporated into the athlete’s diet (ACSM, Nutrition and Athletic Performance 715). 

B-Vitamins: Riboflavin, Niacin, 
B6, Pantothenic Acid, Biotin, 
Folate, B12 

Zinc: Do not exceed 40 mg Magnesium: Supplement if 
deficient 

Vitamin D: 200IU (ages 19-49) Antioxidants: Vitamins C, E, B-
Carotene and Selenium 
Vitamin C: 100-1000 mg 

Calcium: 1500mg/ day 
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Iron: 18 mg women, 8mg men Chloride: Do not exceed 3.6 
g/day 

Potassium: 0.8-2g /day 

Sodium: Do not exceed 2.3 
g/day 

  

Table 1: Micronutrient recommendations to be incorporated into an endurance athlete’s diet. 

Along with proper nutrition, an athlete can further enhance their performance by determining the 

specifics of how their bodies convert and utilize those nutrients metabolically. There are several ways to 

determine an athlete’s unique metabolic profile, including indirect calorimetry to find one’s resting 

metabolic rate (RMR) and VO2 max assessment to depict an individual’s response to exercise. A VO2 max 

assessment is the gold standard method to measure fitness; it is a test that requires an athlete to run on 

a treadmill while incline and speed are simultaneously increased. Conditions of high energy demand and 

rapid fluctuations of energy requirements bring the body to the point of maximal aerobic capacity 

where it is no longer able to obtain a sufficient supply of oxygen. The amount of oxygen consumed just 

before exhaustion is the maximal uptake or VO2 max. As discussed in the carbohydrate and fat 

utilization portion of this paper, when the inability to obtain a sufficient amount of oxygen occurs and 

the body is operating past the aerobic threshold, anaerobic respiration will take over. When this occurs, 

the anaerobic respiration process will generate energy from glycogen without using oxygen and an 

energy substrate known as lactic acid (wastes) will form and accumulate in the muscles. With exercise, 

whether it is too fast of a pace or holding a steady pace for too long, the production of lactic acid will 

soar and the body will no longer be able to convert lactate back into energy and expel the waste 

products.  This point is commonly referred to as the anaerobic threshold, and appears at 60-70% VO2 

max in athletes. To optimize nutrition before, during and after exercise, the VO2max result can be used 

alone or in combination with resting metabolic rate to determine the optimal energy source usage, 

caloric needs and heart rate training zones (Turnley 1-7; Cermak 1142).  

The case study patient used in this presentation is one with a highly active profession that obtains two 

to three hours of strenuous high intensity exercise every day of the week. In addition, they suffer from 
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hypothyroidism and the effects that accompany this disease. The reasoning for choosing this as a case 

study was to explore and implement some of the options available in counseling, assessing and proving 

nutritionally relevant therapy to address the metabolic needs. 

Nutritional Needs in an Athlete with Hypothyroidism 

A.G. is a 33 year old female who was diagnosed with hypothyroidism at the age of 18. The disease 

affected no one in her direct family but two people in her extended family (paternal grandmother and 

paternal aunt). She has no significant past medical history, does not smoke or do drugs, has an alcoholic 

beverage 1- 2 times per month and is very physically active. She was compliant with her medications 

from ages 18 to 27 when she became pregnant and was instructed by her physician to discontinue her 

thyroid medications. At age 30, without any changes in her diet or exercise routine, the athlete had 

experienced a significant weight gain of sixty pounds in one and a half years. The current 

anthropometrics of A.G. are below: 

Anthropometrics: 

Height: 165 cm Weight (3/30): 105.0 kg Ideal Body Weight: 56.8 kg 
(184% Ideal Body Weight) 

BMI: 38.5 (Obesity-grade II) Adjusted Body Weight: 68.9 kg Goal Weight:81.5 kg 

Table 2: Anthropometrics 
 
Since consulting a physician, A.G. has been put on several medications including levothyroxine (75 mg), 

which is a replacement therapy in acquired hypothyroidism of any etiology, vitamin B12 to replace 

deficiencies due to digestive issues associated with hypothyroidism, a multivitamin with iron for overall 

micronutrient supplementation, and calcium to maintain strong bones and proper hormone secretion. 

With her medication treatment under control, A.G. refocused her concerned to the weight gain she 

experienced over the past year and a half and sought out the nutritional advice of a Registered Dietitian 

in order to optimize her performance at work. A.G. is considered an endurance athlete because of her 

occupation which requires prolonged exercise lasting more than two hours. By interpreting and utilizing 
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the results from her metabolic testing, a key component of the nutritional prescription can be 

determined.  Due to the athlete’s thyroid disease, feelings of chronic fatigue is often experienced; 

without optimizing energy utilization methods while working as a fitness instructor, the effects of 

prolonged fatigue could be detrimental. In order to accomplish the best endurance training, the client 

should exercise at or slightly below aerobic threshold intensity. At this point in an athlete’s exercise, all 

of the slow twitch muscle fibers responsible for endurance are being exploited but none of the fast 

twitch, which are mainly responsible for high intensity spurts of energy (Cermak 1141-1142). 

A.G.’s anaerobic threshold was 16.4ml O2/kg/min, occurs at a heart rate of 130bpm and 66% of VO2 

max, burning 488 calories per hour. This is an important component to determine when deciphering the 

appropriate compilation of macro and micro-nutrients to be included in the client’s diet. While it is out 

of the scope of practice for a RD to instruct a client on athletic training, it is feasible to co-counsel with a 

personal trainer in order to educate the athlete on ways to train and reasons to train as close to the 

aerobic threshold  as possible. Providing metabolic testing and interpreting the results with the athlete 

will allow A.G. to know that at her level of intensity during exercise, the main source of fuel being used is 

fat and she will not need to refuel vigorously with carbohydrates (thus decreasing excessive calorie 

intake and weight gain).  

While teaching for a prolonged amount of time at or below the aerobic threshold, the athlete will 

expend 488 calories per hour. In order to optimize replenishment of those calories after a sustained 

period of time; the RD and I suggested the following caloric composition in adherence with the Academy 

of Sports Medicine Standards: 

 

50% of total calories replenished by carbohydrates: (488cal*0.50)= 244cal/ (4cal/ g CHO)= 61 g CHO 
30% of total calories replenished by fat:                      (488cal*0.30)=146 cal/ (9cal/ g FAT)= 16 g FAT 
20% of total calories replenished by protein:              (488cal*0.20)=97  cal/ (4 cal/g PRO)= 24 g PRO 

Table 3. Individualized macronutrient composition for calorie replenishment after exercise. 
 



15 
 

Although the above mentioned nutrition recommendations are appropriate for the hours during which 

the athlete is exercising, there are serval other nutritional implications that need to be taken into 

consideration when addressing the effects of exercise in a person with hypothyroidism. A.G.’s resting 

metabolic rate was determined to be 2290 calories per hour. When choosing between methods to 

determine estimated calorie needs, it decided to use the number obtained from indirect calorimetry 

instead of Mifflin St. Jeor with an activity factor due to the reasoning that indirect calorimetry is the gold 

standard of measurement. In order to reach her weight loss goal, we recommended that A.G. consume 

approximately 1790kcal/ day (2290kcal/day – 500calories for one pound weight loss per week). As far as 

protein, in accordance with ACSM guidelines, recommendations of 126 g protein/ day (1.2g/ kg, 28% of 

total calories) were given.  Lastly, a suggestion for the optimal meal plan was constructed and reviewed 

with A.G. It included: 

Breakfast (Take levothyroxine, 1 hour before) Calories Protein 

1 c. Oatmeal 150  6 

8 oz Egg white scramble 107 22 

1 c. Mixed berries 50 1 

SNACK   

American Family Fitness: Peanut Butter Chocolate Protein Shake 160 20 

LUNCH (Take iron supplement)   

Panera Power Chicken Hummus Bowl 270 27 

Panera apple 95 0.5 

SNACK   

American Family Fitness: Berry Berry Good Recovery Shake 316 20 

DINNER (Take calcium supplement)   
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4 oz Whitefish 122 27 

1 c Roasted Potatoes 203 0 

Loads of Vegetables or Large Salad 100 0 

SNACK   

Banana 105 1 

1 TBSP Peanut butter 94 4 

TOTAL 1772 calories 

(Goal: 1790) 

124 grams 

(Goal: 126g) 

Table 4. Individualized one day meal plan for A.G. to optimize nutrient intake. 

With the combination of metabolic testing results, calorie and protein needs, meal plan and recovery 

snack recommendations, A.G. was very satisfied with the idea of finally being able to manage her 

disease, eat better, lose weight and ultimately sustain a higher endurance level while teaching every 

day. 

Conclusion 

Hypothyroidism is a very complex disease; it manifests itself through a multitude of symptoms some 

more manageable than others. While little research exists  focusing on the exercise intolerance of 

athletes being treated for hypothyroidism, what health professionals do know is that the physical 

activity constraints from hypothyroidism is multifactorial due to the limitations in multiple body 

systems.  Included in those functional systems are the cardiopulmonary, pulmonary, musculoskeletal, 

neuromuscular and cellular metabolic systems. In order to enhance an athlete’s performance and 

quality of life it is imperative that energy utilization be optimize by way of nutrition diagnosis, 

intervention and planning.  
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