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Performing In the Environment
Training in the heat:

Internal and External Heat:


The human body is working constantly to maintain various balances, or equilibrium’s, within its internal systems. One of the most important of these is the maintenance of the body temperature. The body must react to different temperature stresses placed on it by both internal and external factors to maintain a core temperature of about 98.6 F. The body is placed at risk when core temperature either exceeds or falls below this level.


The human body is approximately 20% efficient when cycling (Max. is 25%). This means that for all the energy we use while cycling; only 20% of it is used to propelling the bike forward 80% is “wasted” through heat production.

Environmental Heating:


Riders may gain additional heat from the environment in the form of: Solar radiation, sky thermal radiation (heat radiation of the air) thermal radiation.

Temperature Regulation:


A change in body temper-sensitive nerves around the body that send information about these changes back to the brain as well as local temperature regulatory systems. The hypothalamus is our temperature control center, and information from various sources around the body is integrated here. To ensure a cyclist does not overheat, the body’s temperature control sypond by sending neural signals to the cardiovascular system to vasopand the blood vessels) the blood vessels in the skin and to redirect blood flow from the core to the skin. As a result, more warm blood is direct several mechanisms through which the heat can be dissipated to the environment. These mechanisms (conduction, radiation, and evaporation) coupled with the cardiovascular changes discusses way to respond to overheating.

Evaporation: The human body has roughly 2 to 4 million sweat glands, of which the most active are concentrated on the chest and back with lower sweating rates on the legs and arms. Heat loss through sweat evaporation is influenced by the amount of moisture in the air (relative humidity). As the humidity climbs over 50% to 70%, evaporation is increasingly more difficult and more body heat is stored instead of dissipated.

Hyperthermia: An increase in body temperature above the normal values.  There are three ways in which hyperthermia reduces exercise performance:  1.  Increased perception of fatigue that may be related to either increased cardiovascular strain and heart rate or increases in body temperature, or both. 2. Endurance exercise capacity (time to fatigue) is reduced. 3. Metabolism is shifted from aerobic toward anaerobic, resulting in an increased rate of depletion of muscle and liver glycogen stores and blood glucose levels.

Dehydration: One of the body’s primary defense mechanisms to increase in body temperature is sweating. Only a small loss in body weight, 1% to 2%, has been shown to have dramatic effects on endurance and VO2 max exercise performance.

Factors Influencing Heart Rate (HR) During Cycling:
Factors
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· Position on bike Higher HR on aero bars up to 2-5 bpm

· Note: Incr. HR with aero bars: Increases are attributed to the increased contribution of the shoulder muscles and a less efficient hip angle. Effects on metabolic cost are usually negligible compared with the beneficial effects of cycling in a more aerodynamic position.

Combating Hyperthermia and Dehydration:
Heat acclimation is the most important preventive measure before exercise in a hot environment. It is a process in which an athlete is exposed gradually to exercise heat stress on several days before competition in the heat. Individuals adapt to this heat stress at different rates. It may take up to 14 days of heat exposure to reach a fully adapted state.
Fluid Replacement:

The majority of fluid losses at rest in a temperate environment are through urine production, but respiratory water loss and diffusion of water through the skin also contribute to a loss of about 2.5 liters per day. When you exercise in a hot environment, these fluid losses may increase to as much as 10 to 12 liters per day. Keep up with the fluids (refer to the handout).

Choice of Clothing:

It not only has to help cool but also should offer some protection from the sun. Pay attention to the fabrics from which clothing is constructed. The fabric should be porous to allow skin cooling via evaporation of sweat, radiation, and convection. Cotton retains moisture, poor choice. You want something ‘BREATHABLE’. 
Helmet Choice: Up to 50% of heat loss is through the head. A helmet with lots of ventilation is the best choice. In choosing a helmet, you should pay attention to the number of vents at the front of the helmet, because most air enters helmets through these vents and under the rim.
Training in the cold:
High-Intensity Exercise: (What Occurs)
High-intensity exercise is the ability of the muscles to make repeated near-maximal contractions. When a slight cooling of the muscle occurs there are benefits to muscular endurance, though maximal power output is reduced; therefore, a lower maximal power output is achieved but it can be sustained for longer. This is likely to be the result of a decreased metabolic rate in the muscle reducing the drain on anaerobic energy systems. If muscle temperature continues to drop and falls below 27 degrees Celsius (81 degrees Fahrenheit), muscular endurance has been found to decrease. It is likely that the fall in temperature increases the time taken for muscle fibers to reach maximum tension; in addition to this, there is a slowing of chemical reactions within the muscle and possible increases in muscle viscosity.
During exercise in the cold, when core temperature falls there is an increased reliance on anaerobic metabolism, resulting in increased blood and muscle lactate levels. This may occur as a result of the reduced oxygen delivery to muscles. Shivering will put additional strain on aerobic metabolism and cause additional rises in blood lactate levels. Under these conditions the source of the energy to support shivering is primarily from muscle glycogen stores and blood glucose. During races and training an athlete is particularly dependent on these sources; therefore, any additional drain on these energy reserves leaves him susceptible to premature fatigue.
Hypothermia
Two of the main factors in the lowering of body temperature during exercise are the unanticipated wetting of clothing and prolonged exposure to the cold.

Following are symptoms of hypothermia:

· Uncontrollable shivering

· Grayish skin color

· Slow, slurred speech

· Memory lapses

· Irritability

· Loss of finger mobility

· Stumbling or staggering

· Drowsiness and wanting to sleep

· Exhaustion

· Inability to move after rest

The initial goal in the treatment of hypothermia is to increase core body temperature to a normal level. The easiest way to do this outside of a hospital is through warming the body’s surface. The following treatments have been recommended as immediate measures:

· Inhaling warm, dry air

· Drying and keeping the person out of the wind

· Insulating

· Insulating hot water bottles and placing them in the underarm and groin areas

· Using radiant heat

· Drinking fluids, but only if the athlete is alert and able to swallow.

Protection through Clothing Choice
To avoid becoming chilled or overheated and sweating too much, wear multiple layers that are light and insulating. It is also necessary that these garments be “breathable” (i.e. they allow the removal of excess moisture away from the skin). Polypropylene fabrics that wick moisture away from the skin are more effective in this respect than cotton or wool that retains moisture. An outer layer that is waterproof and windproof is important-much of the effect of a cold wind can be reduced with a good outer jacket. Again, breathable fabrics such as Goretex or Sympatex are best; these allow sweat to escape and prevent chilling from wet clothing. On a cold day it is always better to be able to take layers off than to not have enough clothing.
Wet feet greatly increase the risk of cold injury. Don’t forget the hat for your heads (50% of heat loss is through the head) and gloves for the hands. 

Hydration:

Hydration is also important in the cold because dehydration will lead to increased fatigue, and sweating and respiratory water losses still occur in cold conditions. Therefore, it is important to maintain your fluid intake during rides and runs in the cold. Maintaining a source of carbohydrate is also important, because any shivering experienced will deplete carbohydrate energy stores.

Warm-Up:

Raising the temperature of the legs and core before exposure to cold will result in a longer period before temperature falls to performance-limiting levels. Scientists have investigated the effects of different warm-up strategies before exercise in a cold environment (10 degrees Celsius, 50 degrees Fahrenheit). These studies showed that the optimal preparation was 30 minutes at moderate-intensity is best on a cold day.
Source: High-Performance Cycling by Asker E. Jeukendrup, PhD
