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Our body also produces reverse  
T3 (rT3) from T4.  Unlike T3, which is active 
and regulates metabolism, rT3 is inactive 
and blocks T3 from working. The body 
produces more rT3 to conserve energy when 
it is under stress or illness. 

The thyroid axis works on a negative feedback loop 
to balance circulating levels of the response hormone 
thyroxine (T4) in normal ranges. A negative feedback 
loop means that as something increases, the production 
of whatever is causing the increase slows down. So, 
picture a bowl of water that you want to keep full but 
not let overflow. When the volume of water increases, 
you decrease the addition of more water; if the bowl 
empties (volume decreases), you increase the addition 
or more – hence negative feedback. 

The thyroid is part of the hypothalamus-pituitary-
thyroid (HPT) axis. This axis includes the hypothalamus, 
which secretes thyroid-releasing hormone (TRH); the 
pituitary gland, which secretes thyroid stimulating 
hormones (TSH); and the thyroid gland, which secretes 
Thyroxine (T4) and Triiodothyronine (T3). When 
the blood levels of T4 and T3 increase, they inhibit 

the secretion of TRH and TSH, thus reducing the 
stimulation of the thyroid gland to continue to release 
T4 and T3. 

Our body also produces reverse T3 (rT3) from T4.  
Unlike T3, which is active and regulates metabolism, 
rT3 is inactive and blocks T3 from working. The body 
produces more rT3 to conserve energy when it is under 
stress or illness. 

Consecutively raised TSH levels, often 4.5 mU/mL 
or higher, paired with levels of T4 below the normal 
range, indicate primary hypothyroidism. Some patients 
will present with labs where TSH is raised above the 
upper end of normal, yet T4 is in range, defined as 
subclinical hypothyroidism. Conversely, levels of TSH 
below the normal range with paired levels of T4 above 
the upper end of the normal range indicate an overactive 
thyroid (hyperthyroidism).5

Thyroid Lab Values6

Standard Ranges of Thyroid Hormones Optimal Ranges

TSH 0.45 - 4.5 mU/mL 1.0 - 2.0 mU/mL

Free T4 0.82 - 1.77 ng/dL 1.45 - 1.77 ng/dL

Free t3 2.0 - 4.4 pg/mL 3.4 - 4.2 pg/mL
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secretes hormones on demand. For example, if an 
athlete has a huge stress response, the body calls for 
thyroid production, and a typical patient’s body gets 
a jolt of secreted T4 instantly. On the other hand, 
an autoimmune or hypothyroid patient doesn’t; they 
have what is left from their morning dose to call 
upon. 

Hypothyroid athletes must train a little differently 
than their peers. Although they may not train as hard 

or as long, some find they can still be just as fit and 
competitive through prudent training, a careful diet, 
and listening to their body instead of blindly pushing 
themselves too hard.

It’s important to note that studies will demonstrate 
improved performance going from overt hypothyroid 
to euthyroid.   That’s because the disease is being 
corrected, and the body is balanced.   Anyone would 
be useless without thyroid production.   For athletes 
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Managing Type 1 Diabetes as a 
Competitive Athlete
Athletes living with Type 1 Diabetes 
(T1D) can thrive in competitive sports. 
A personalized approach is required to 
ensure the metabolic energy required for 
peak performance and safe blood glucose 
levels are maintained.

The considerations for glycemic 
management in athletes differ from 
those whose physical activity is low to 
moderate. Athletes with diabetes who 
complete everyday gym workouts or 
who compete in games need to adjust 
their carbohydrate intake, blood glucose 
readings, and insulin levels on workout 
and game days. The adjustments athletes 
need to make are daily, sometimes 
throughout the day, and require a far 
more deliberately strategic approach. 

There’s no one-size-fits-all equation, 
but the top considerations are below. 

#1 Blood Glucose Monitoring
The average patient with diabetes  needs 
to monitor their blood glucose levels 
before meals and snacks and before and 
after standard workouts. On average, an 
athlete with diabetes may need to check 
their blood sugars upward of 6 times 
a day27. In football, one can check the 
blood glucose twice prior to the start 
of the game—at the start of warm-ups, 
then 30 minutes later before the start of 
the actual game—then again at halftime, 
and later at the end of the game. Each 
testing regimen should be personalized 
toward the athlete. Most opt for 
continuous glucose monitoring systems 
(CGMs) that sync with their wearable 
technology of choice. These systems 

provide real-time data and automated 
alerts, simplifying daily insulin and 
carbohydrate management.

#2 Unique Considerations For 
Female Athletes
Female athletes should track their 
menstrual cycle. Beyond the higher 
risk of menstrual cycle dysfunction in 
sports including dance, gymnastics, 
soccer, cycling, swimming, and 
boxing1—fluctuating hormones influence 
glycemic response. Halfway through the 
menstrual cycle (the luteal phase), higher 
progesterone levels can lead to insulin 
resistance referred to as luteal phase insulin 
resistance2. This creates an increased risk 
of hyperglycemia (high blood glucose). 
Reduced post-workout carbohydrates is 
likely to be suggested3. 

#3 Managing Hyperglycemia 
and Hypoglycemia
Balancing insulin doses with exercise 
intensity and duration is crucial to 
preventing hypoglycemia (low blood 
glucose) or hyperglycemia. To minimize 
the risk of hypoglycemia for physical 
activities lasting between 30 to 60 
minutes, athletes may be advised to 
increase carbohydrate intake by 8 to 20 
grams4. This may be in combination with 
decreased insulin. For prolonged training 
and aerobic activities, between 70 to 90 
grams of simple carbohydrates per hour5. 

Working closely with medical 
professionals who specialize in the 
unique needs of diabetic athletes is 
recommended. This often includes both 
a physician, dietitian or even a clinical 
sports pharmacist. 
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