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Part  Two
Health, Safety and Performance

“An army marches
on its stomach.”
Napoleon Bonaparte

A number of factors influence work performance, including nutrition,
environmental factors (such as heat, cold, and altitude), smoke, fatigue,
illness, and injury. In this section we will explore what can be done to
enhance performance and health, and to minimize the risk of illness and
injury.
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ike Napoleon’s army, field
workers and firefighters need
adequate energy and
nutrition to keep working, day
after day, in arduous tasks.

Workers need:

• Energy from carbohydrate, fat,
and protein

• Micronutrients–vitamins and
minerals

• Macronutrients–such as essential
amino acids

• Fluids.

Failure to provide  adequate energy,
nutrition, and fluid replacement leads
first to a decrease in work
performance, and then to illness as the
immune system becomes
compromised. This chapter outlines
nutritional guidelines to help maintain
health and performance. We’ll deal
with energy, nutrients, and dietary
guidelines, concluding with some tips
on weight control. Fluid replacement
needs will be covered in Chapter 5.

Energy

Our studies of field work and
firefighting indicate that hiking with
loads and working with hand tools
burns about 7.5 calories per minute.
We can expect a worker to burn 400
calories per hour, or 3200 calories for
an 8-hour shift. Since firefighters often
work 12- to 14-hour shifts, they may
require over 5000 calories per day.
When you add the calories needed to
maintain basic body functions (basal
metabolism of 1500 to 2000 calories),
total caloric expenditures often exceed
6000 calories. This energy must be
replaced if you are to maintain the fuel
needed to power muscles, and to
avoid rapid weight loss and excessive
fatigue. Failure to replace the energy
causes the body to use muscle protein
as a source of energy, leading to a
loss of muscle tissue and strength.
Energy is necessary to maintain work
capacity.

Sources of Energy

The body typically stores about 1200
calories of carbohydrate (glycogen) in
muscle and the liver, and about 50,000
calories of fat in adipose tissue and
muscle. The daily diet must replace
energy used during the work day.
Failure to do so leads to loss of muscle
tissue.

Carbohydrate
Carbohydrates contain 4.1 calories per
gram. They are stored with water
(hydrate) and storage is limited.
Potatoes, corn, rice, beans, and whole-
grain products (pasta, bread) are
nutritious and healthy sources of
complex carbohydrates. Simple sugars
such as table sugar and candy are
“empty calories” that provide energy
without nutrition. Fresh fruits provide
energy and nutrition. The
performance diet , recommended for
the health and performance of athletes
and workers, calls for at least 60% of
the daily caloric intake from
carbohydrates, mostly from nutritious
complex carbohydrates. Regular intake
of a high carbohydrate diet ensures a
ready supply of stored muscle
carbohydrate (glycogen). Excess
carbohydrate intake is used for
immediate energy needs, sparing fat,
which is stored as adipose tissue.

Fat
Fat contains 9.3 calories per gram,
making it the most efficient way to
store energy. The average American
eats too much fat (and carbohydrate)
and doesn’t get enough exercise. As a
consequence, we have become the
fattest nation in the world. High fat
diets are associated with an increased
risk of heart disease, diabetes, some
cancers, hypertension, and obesity.
The performance diet recommends
that no more than 25% of the calories
you consume come from fat, evenly
divided among polyunsaturated,
monounsaturated, and saturated fats.
A person on a 2000-calorie diet could

L



Chapter 4—Nutrition and Performance

26

Macronutrients
Since they cannot be
synthesized in the body, certain
foods are considered essential
to nutrition. Essential
macronutrients include at least
eight amino acids and one or
more fatty acids. Amino acids
are the molecules used to
construct proteins in the body. If
you don’t get these amino acids,
your body can’t build some
important proteins. People who
follow a strict vegetarian diet
risk not getting sufficient
quantities of the essential amino
acids. Combinations of plant
proteins (beans and rice, for
instance) ensure a supply of
essential amino acids.

Table 4.1—Protein in foods .

Alcohol
Alcohol (7 calories per gram)
doesn’t constitute a significant
source of energy for muscular
work. While moderate alcohol in-
take (one to two drinks per day for
men, one to three per week for
women) has been associated with
a lower risk of heart disease, al-
coholic beverages are not rec-
ommended for fluid replacement.
Alcohol is a diuretic that increases
water loss through the urine.

Table 4.2—The Performance Diet .

Typical Performance
diet diet

(Percent (Percent
of total of total

Source calories) calories)

Carbohydrate 45-50 60-65

Fat 35-40 20-25

Protein 15 15

get up to 500 calories from fat (2000 x
25% = 500 calories /9.3 = 54 grams of
fat). During arduous field work the
caloric intake could rise to 6000
calories, with a corresponding increase
in fat intake (6000 x 25% = 1500 cal/
9.3 = 162 grams of fat).

Fat enhances the taste of food and
helps fill us up. And some fat is
needed to provide the essential fatty
acids that synthesize important
compounds. In general, read food
labels and select foods with less total
fat (grams), and with less saturated
and hydrogenated fats, which have
been linked to a higher risk of heart
disease. Increase caloric intake when
needed to meet your energy needs,
but remember to scale back when the
field season ends.

Protein
A gram of protein provides 4.3 calories
of energy. Protein isn’t a major source
of energy for work, providing only 5 to
10% of energy needs. Dietary protein
provides amino acid building blocks to
construct muscle, enzymes, and
hormones. The recommended protein
intake in the performance diet is 15%
of total calories, which is above the
recommended daily allowance (RDA)
established by the National Research
Council. Active adults can get by with
10% of calories from good quality
protein, but athletes and those
involved in arduous work need more
protein to build the aerobic enzymes
and muscle tissue that are stimulated
by training, and to repair tissue broken
down by hard work. Good quality
protein delivers essential amino acids,
protein building blocks that cannot be
manufactured by the body. Although
animal protein is a better source of
essential amino acids, proper
combinations of plant protein can meet
nutritional needs. The best approach is
to eat a variety of foods to meet protein
and other nutritional needs (Table 4.1).

The Performance
Diet

For performance and health, a diet that
includes more carbohydrate and less
fat is recommended. Table 4.2
compares the performance diet with
the typical American diet.

Protein becomes a major source of
energy when other sources are
depleted or inadequate, during
starvation or a weight loss diet, for
instance. Then the body breaks down
muscle protein to provide for energy
needs. To avoid muscle tissue loss
and to achieve the benefits of training,
workers should avoid rapid weight loss
during hard work or training. Workers
should also ensure that their diets
include enough protein as well as
sufficient calories (carbohydrate and
fat) to meet energy needs.

Food Portion Protein (Grams)

Beans 1/2 cup 6-8
Beef 1/4 pound 20-28
Cheese 1 ounce 7
Chicken 31/2 ounces 24-30
Chili 1 cup 3
Corn 1/2 cup 3
Fish 4 ounces 25-30
Hamburger 1/4 pound 20
Milk 1 cup 9
Peanut butter 1 tablespoon 4
Pizza 1 slice 10
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The best diet for athletes and workers,
regardless of age, is lower in fat and
higher in carbohydrate. But the body
needs more than energy to function—
vitamins, minerals, and water are
critical to help regulate the body’s
chemistry. We will talk about nutrients
now and deal with water in the section
on heat stress (Chapter 5).

Nutrients

As we eat less fresh food and more
preserved food, and move from home
preparation to fast foods and eating
out, concerns about vitamin and
mineral intake grow. Vitamins and
minerals are micronutrients that are
essential to performance and health.

Vitamins

Vitamins are essential for life because
they help convert food into energy,
catalyzing enzymatic reactions in
metabolic pathways. They come in two
general categories, fat soluble (A, D,
and E), and water soluble (B and C).
Excess water-soluble vitamins are
washed away in the urine; fat-soluble
vitamins are stored. While we need a
regular daily allowance of vitamins in
our diet, megadoses will not improve
the performance or health of someone
who is getting adequate nutrition.
Studies suggests that vitamins
acquired in food are more effective
than vitamin supplements, so the best
approach is to meet vitamin needs by
eating a variety of nutritious foods. The
increased need for vitamins during
hard work or training is usually met by
increasing food intake. Athletes in
strenuous training, workers involved in
arduous field work, and individuals
who are losing weight may want to
consider supplements to ensure that
vitamin needs are met. When
supplements are used, they need not
exceed the recommended daily
allowance (RDA).

Minerals

Iron, zinc, calcium, magnesium, iodine,
and phosphorous are some of the
minerals considered essential for good
nutrition. Iron is important to produce
hemoglobin for red blood cells. Since
only 10 to 20% of the iron in food is
absorbed into the bloodstream, we
need to eat 5 to 10 times the required
amount. Since red meat is a rich
source of iron, those who eat less
meat, or vegetarians, are more likely to
be iron deficient. Females lose iron
during menstruation. Athletes are
subject to iron loss or reduced
absorption during hard training. Dates,
prunes, apricots, raisins, beans, and
meats contain iron. But don’t assume a
need without a blood test. High iron
levels have been linked to an
increased risk of heart disease.

Zinc has received attention among
active individuals because of its role in
growth and repair of tissue, in enzyme
reactions, and blood cell formation. But
you don’t need to spend money on
supplements; zinc is available in whole-
grain foods. Calcium intake is impor-
tant to maintain bone density and avoid
crippling osteoporosis (a disease in
which the bones become porous and
weak). Hard training, weight loss, low
body weight, and inadequate intake of
calcium increase the risk of osteoporosis
and stress fractures, especially in young
women. Avoid this risk by training
sensibly, maintaining a desirable level
of body fat and weight, and consuming
adequate amounts of calcium in milk
and dairy products. Important vitamins
and minerals are listed in Table 4.3
along with their important functions
and sources.
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Table 4.3—Vitamins and minerals: functions and sources .

Nutrient Important functions Sources

Fat-Soluble Vitamins

A Vision, immune function Milk products
Beta-carotene Cell growth, antioxidant Fruits, vegetables
D Bones, teeth, calcium Sunlight, eggs, fish,

  milk products
E Antioxidant Vegetable oils, nuts, greens
K Blood clotting Greens, cereals, fruits, milk

  products, meat

Water-Soluble Vitamins

B1 (thiamin) Energy production Pork, grains, beans
B2 (riboflavin) Energy production Milk, eggs, fish, meat,

  greens
Niacin Energy production Nuts, fish, poultry, grains
B6 (pyridoxine) Energy production, Meat, grains, vegetables,

  protein metabolism   fruits
Folate Red and white blood cells, Vegetables, beans, nuts,

  RNA, DNA, amino acids   grains, meat, fruit
B12 Blood cells, RNA, DNA, Meat, milk products,

  energy production   eggs
Biotin Fat and amino acid , Beans, vegetables,

  metabolism glycogen   meat
  synthesis

C (ascorbic acid) Wound healing, connective Citrus fruits, vegetables
  tissue, antioxidant, immune
  function

Minerals

Calcium Bones, teeth, blood clotting, Milk products,
  muscle contraction    vegetables, legumes

Chloride Digestion, extracellular fluids Salt (NaCl) in food
Chromium Energy metabolism Legumes, grains, meat,

  vegetable oils
Copper Iron metabolism Meat, water
Fluorine Bones, teeth Water, seafood, tea
Iodine Thyroid hormone Fish, milk products,

  vegetables, iodized salt
Magnesium Protein synthesis Grains, green vegetables
Phosphorus Bones, teeth, acid-base Milk products, meat,

  balance   poultry, fish, grains
Potassium Nerve transmission, fluid Green vegetables,

  and acid-base balance   bananas, meat, milk
  products, potatoes, coffee

Selenium Antioxidant Seafood, meat, grains
Sodium Nerve function, fluid and Salt (NaCl)

  acid-base balance
Sulfur Liver function Dietary protein
Zinc Enzyme activity Meat, poultry, fish,

  milk products, grains,
  fruits, vegetables
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Carbo Loading?
Distance athletes use a
procedure called carbo loading
to prepare for an endurance
event. This practice involves
several days of hard exercise
to deplete muscle glycogen,
followed by a few days of
reduced effort accompanied by
carbohydrate loading. Carbo
loading, increased
consumption of complex and
other carbohydrate, can
double or even triple muscle
glycogen stores. While the
procedure works well for a
single event such as a
marathon, it is not practical for
workers who need to perform
day after day. That is why the
high carbohydrate
(Performance) diet is
recommended. Incidentally,
women don’t carbo load as
well as men, nor do they rely
as much on carbohydrate for
energy.

Figure 4.1—Food pyramid . Servings: Bread (bread, cereal, rice, and pasta), 6–11;
   Vegetables, 3–5; Fruit, 3–4; Dairy, 2–3; Meat (meat, poultry, fish, beans, eggs,
   and nuts), 2–3; and Fats & Sweets, sparingly.

Dietary
Recommendations

Good nutrition means eating a variety
of foods from the five food groups
(Figure 4.1). Diets that concentrate on
one food or exclude a food group are
likely to spell trouble. Most of us can
meet our nutritional needs by eating a
balanced diet, with less fat and an
emphasis on complex carbohydrates.
Extra energy needs can be met by
increasing food intake. Nutritional
problems arise from fad diets, lack of
food variety, uneducated
vegetarianism, and rapid weight loss.

When you’re not working or training,
six daily servings of the bread group
should meet your energy needs. But
for strenuous field work, you may need
10 to 11 servings to provide 60 to 65%
of your calories from carbohydrate. For
health reasons, some recommend
reducing the number of servings in the
meat group. However, when you are
involved in hard work or training, or
when energy and nutrition needs are
high, you can follow the
recommendations. Just be sure to
shift from red meat to poultry, fish,
and beans as you return to lower
levels of energy expenditure.

The fireline is no place for
weight loss. Maintain
energy intake with the
recommended
servings from all
food groups.
We’ve found
that athletes
tend to
increase
fat
intake

during periods of high volume training.
It is sometimes hard to consume the
calories needed to keep you going, so
eat more sweets or fats for short
periods, when they will be burned for
energy. Just remember to return to a
sensible food intake when the hard
work stops, unless you are prepared to
gain unhealthy fat and body weight
rapidly.

Diet and Endurance
Endurance is enhanced by a diet high
in carbohydrates. Best performances
are recorded on the performance diet.
Long hours of hard work deplete
muscle glycogen stores, so use meals,
snacks, and energy drinks to maintain
energy levels. At the end of the work
day eat carbohydrates to replace
energy so you are ready to work the
following day. Best results come when
you begin replacing carbohydrates
within 2 hours of the end of work, when
glycogen replacement is most rapid.
Use carbohydrates with some protein
to speed glycogen replacement.
Continue with meals, snacks, and
drinks until energy, nutrition, and fluid

needs are met. You need lots of
water for a high-carbohydrate diet

since carbos are stored in a
hydrated form. As the muscles

use the carbohydrate, the
water is released, becoming

available for evaporative
heat loss via sweating.

We will discuss
carbohydrate/

electrolyte (C/E)
drinks in the

section on heat
stress (Chapter

5).

Nutrition and Immunity
A number of factors in the field
environment can reduce immune
function, making workers more
susceptible to infection. These factors
include stress, fatigue, smoke, and
nutrition. Recent military studies
indicate that additional food intake
reduces the deleterious effects of
arduous training on the immune
system, and on the performance of
soldiers who weren’t getting enough
calories in their diet. And research is
adding to a list of immune friendly
nutrients.

Glutamine, an amino acid, is an
important source of fuel for immune
system cells. It decreases with
overtraining or prolonged exertion. The
decline can be reversed with adequate
protein intake.
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Immune Friendly
Nutrients

Beta(ß)-carotene (from sweet po-
tatoes, carrots) stimulates natu-
ral killer cells and serves as an
antioxidant.
Vitamin C (citrus fruits, broccoli,
peppers) enhances the immune
response and serves as an anti-
oxidant.
Vitamin E (whole grains, wheat
germ, vegetable oil) stimulates
immune response and serves as
an antioxidant.
Vitamin B6 (potatoes, nuts, spin-
ach) promotes white cell prolif-
eration.
Folate (peas, salmon, romaine
lettuce) increases the activity of
white cells.
Selenium (tuna, eggs, whole
grains) promotes action against
bacteria.
Zinc (eggs, whole grains, oys-
ters) promotes wound healing.

Desirable weight
How much should you weigh?
Check this table—issued by the
Metropolitan Life Insurance
Company in 1959—to find out.
Tables published later say that
you can be chubbier, but those
extra pounds increase your risk of
diabetes and heart disease.

Weight  (lb)
Height (without clothes)
(without
shoes) Women Men

5’0” 103-115 —
5’1” 106-118 111-122
5’2” 109-122 114-126
5’3” 112-126 117-129
5’4” 116-131 120-132
5’5” 120-135 123-136
5’6” 124-139 127-140
5’7” 128-143 131-145
5’8” 132-147 135-149
5’9” 136-151 139-151

5’10” 140-155 143-158
5’11” — 147-163
6’0” — 151-168
6’1” — 155-173
6’2” — 160-178
6’3” — 165-183

Source: Journal of the American
Medical Association 257: 353 (1987).

Fatigue, stress, and exposure to
smoke (individually and collectively),
reduce the effectiveness of the
immune system and increase
susceptibility to infection. By
maintaining the intake of immune
friendly nutrients at optimal levels, you
will be better able to maintain a strong
immune response.

Antioxidants
The high rate of oxygen consumption
during periods of prolonged arduous
effort is often associated with
microscopic damage to cells. This
oxygen toxicity or oxygen stress is the
result of reactive compounds called
free radicals  that are formed during
exertion. Free radicals lead to tissue
damage and symptoms of fatigue.
They have been associated with an
increased risk of heart disease,
cancer, cataracts, and other problems.
Free radicals can also be generated
when you are exposed to cigarette

smoke, smog, and environmental
pollutants such as the smoke from
forest fires. Recent evidence indicates
that exercise training and antioxidant
supplementation (Vitamins C, E, and
Beta-carotene) provide some
protection from oxygen stress.
Antioxidant supplementation has been
shown to decrease the muscle
soreness associated with microscopic
tissue damage, and to reverse the
effects of overtraining that often occur
during extended periods of strenuous
training or work.

The best way to get antioxidants and
other nutrients is by selecting and
eating a diet rich in nutrients.
Supplementation does not eliminate
the worker’s responsibility to maintain
fitness and to eat a balanced diet.
Instead it should be viewed as a short-
term approach to ensure adequate
nutrition during the arduous field
season. Supplements may be
advisable for workers who cannot
get—or will not eat—adequate
amounts of fruits, vegetables, and
other nutrient-rich foods. Vegetarians
or workers on a very low fat diet may
not get enough fat soluble vitamin E.
Megadose supplements beyond RDA
levels are not necessary. Antioxidant
supplementation does not enhance
performance, but it may help avoid
excessive fatigue, reduce tissue
damage and muscle soreness, and
possibly reduce the risk of heart
disease and other conditions.

Body Composition
and Work Capacity

The United States has become the
fattest nation in the world, with one-
third of the population weighing at least
20% more than their desirable weight.
The problem is caused by too much
food and too little activity. While fat
intake has decreased somewhat over
the years (from 40 to 34% of calories),

total caloric intake has increased
(about 250 calories a day). The
consequences of this trend are
alarming, ranging from heart disease,
hypertension, diabetes and some
cancers, to a drastic reduction in work
capacity. The average worker is unfit
and overfat. Even municipal firefighters
and police officers, who are screened
for fitness as recruits, revert to
population averages for fitness and fat
once they are hired.
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Figure 4.2—Body mass index . Use your weight (no clothing or shoes) and height (without
   shoes) to determine your index. (e.g., for 154 lbs and 5’11” the index is 22, desirable).

Body Composition

Body weight can be divided into fat
weight and lean body weight (LBW).
The percent body fat is determined by
underwater weighing or estimated
based on skinfold measurements. Fat
weight is subtracted from total weight
to get the lean body weight. For
example, an individual who weighs 70
kilograms (154 pounds) and has 20%
fat has a lean body weight of 56
kilograms (123 pounds) (70 x 20% =
14 kilograms fat; 70 - 14 = 56
kilograms lean body weight).

Fat
Fat contributes little to the performance
of work, and it is an added burden that
must be carried throughout the day. If
the individual in our example lost 7%
fat, it would lower the burden by 5
kilograms (11 pounds). More
importantly, since fitness is defined as
oxygen used per unit of body weight,
weight loss improves fitness and
performance. In a study of runners, a
5-kilogram weight loss resulted in a 5%
improvement in 10-kilometer race
times. Excess weight is a handicap in
a horse race and the human race.

Lean Body Weight
Studies of wildland and structural
firefighters agree that lean body weight
is an excellent predictor of work
performance. Lean body weight is
largely influenced by muscle mass;
those with more muscle are able to do
more work. Chapter 3 provided the
information you need to maintain or
improve your lean body weight. Weight
training combined with the
performance diet will ensure success.

While percent body fat and lean body
weight can be determined with skinfold
measurements or with hydrostatic
(underwater) weighing, the body mass
index (BMI) is a simple approach to
assessing body composition. The body

mass index uses height, weight, and
the BMI table to calculate body
composition (Figure 4.2). Use it to see
if you need to begin a weight control
program.

Waist/Hip Ratio
Recent research indicates that where
you carry your weight has health

consequences. Measure your waist at
the level of the umbilicus and divide it
by your hip measurement taken at the
widest point. A ratio higher than 0.85 to
0.90 for men or 0.75 to 0.80 for women
indicates excess abdominal (deep
visceral, not subcutaneous) fat and an
increased risk for heart disease.
Visceral fat may be a metabolically
active contributor to cholesterol levels.
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Weight Control

Weight loss or gain is a matter of
energy and fat balance. Eat more
calories than you burn and you will
gain weight; burn more than you eat
and you will lose weight. It’s that
simple. The best approach to weight
loss is to combine reduced food intake
(specifically fat and empty
carbohydrates) with an increase in
energy expenditure (exercise).

Dieting  is a negative approach to the
problem. Dieting without exercise
causes lean tissue (muscle) to be lost.
The body burns muscle as a source of
energy when threatened with
starvation. With the loss of muscle,
energy expenditure is reduced and you
are less able to burn fat, so weight loss
becomes even more difficult. Diets
don’t work and often lead to an upward
cycling of body weight. Dietary weight
loss is quickly regained, and then
some. In other words, dieting is a
major cause of overweight and obesity.

Exercise  burns off excess fat while it
conserves protein and builds muscle
tissue. Exercise allows you to
gradually lose fat and improve fitness
and appearance at the same time. As
you become more fit, you have the
energy to burn more calories, and
since fitness improves the metabolism
of fat, you are able to burn even more
fat. The combination of exercise,
fitness, and diet is the ideal way to
reach your goal.

Fitness and the active life are the
secrets of weight control, allowing you
to eat more of the things you enjoy.
They provide a positive approach to a
problem that is eroding the health and
work capacity of the population.
Combine regular fitness training with
the performance diet, high in
carbohydrate and low in fat. Reduce
caloric intake by substituting low-fat
foods for high-fat foods. Eat:

• Low-calorie (low-fat) snacks

• Lean meats

• Skinless poultry

• Fish

• Skim milk

• Low-fat dressings and toppings.

Read labels and reduce the fat in your
diet. Along with regular exercise, the
low-fat diet is the answer to weight
control.

Ideal Weight?
There is no such thing as an ideal
weight. The percent fat shouldn’t fall
below 4 to 5% for men or 10 to 12% for
women, or rise above 20% for men or
25% for women. Women have sex-
specific fat that accounts for the
gender difference. Low levels of fat
contribute to menstrual irregularities,
osteoporosis, and stress fractures, and
are associated with eating disorders.
We all need a certain amount of fat to
maintain cell membranes, insulate
nerves, protect vital organs, synthesize
hormones, and facilitate metabolic
processes.

People seem to be healthier when
body weight is from 10% below the
desirable weight to 20% above it, a
broad range indeed (135 to 180
pounds for a desirable weight of 150
pounds). The ideal weight is the one
that pleases you and allows you to
perform your job and enjoy leisure
activities. Inherited differences make it
difficult for some to be thin and for
others to gain weight. You can’t
change your inheritance but you can
alter your lifestyle, and with proper
food choices (diet) and exercise, you
can make changes that improve your
health, performance, and appearance.

Weight Loss
If you decide to lose some weight,
follow these guidelines:

• Don’t starve yourself now and
stuff yourself later

• Eat at least three meals a day

• Eat a variety of foods, but cut
back on fat

• Participate in regular moderate
aerobic activity

• Find other ways to increase
caloric expenditure

- Climb stairs

- Park your car and walk to work

• Avoid an excessive caloric deficit
(the difference between caloric
intake and expenditure should not
regularly exceed 1000 calories
per day)

• Practice behavior therapy

Set a reasonable goal and
   keep records

Exercise before a meal

Eat only at mealtime, avoid
   snacks

Eat slowly, pause between
   bites

Use a smaller plate or put
   less on plate

Engage in light activity
   (walking) after a meal

Develop a reinforcement
   schedule to reward weight
   loss.

Weight Gain
Smaller individuals may want to gain
muscle mass to make field work less
difficult. To gain weight (muscle),
consider the following:

• Set a reasonable goal and keep
records

• Engage in a strength training
program

• Ensure adequate protein and
energy intake; eat more calories
than needed to meet daily
needs (750 more calories on
weight lifting days, 250 more
calories on other days)

• Cut back, temporarily, on aerobic
activities.

This program will allow you to gain
about 1 pound of weight each
week. If you attempt to gain weight
too fast, much of the gain will be
fat, not muscle. Don’t forget to
return to a weight-control diet and
full aerobic activity after you reach
your goal.


