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METHOD FOR DETECTING ANAEROBIC
THRESHOLD AND PRESCRIBING A
TRAINING ZONE TO MAXIMIZE FAT
UTILIZATION OR IMPROVED
CARDIOVASCULAR FITNESS

BACKGROUND OF THE INVENTION

I. Field of the Invention

This invention relates generally to a method for prescrib-
ing an exercise regimen for a particular subject, and more
particularly to a method for correlating a heart rate or work
rate to be maintained throughout an exercise session if the
desired goal of the exercise is to reduce fat or to improve
cardiovascular performance.

II. Discussion of the Prior Art

As is explained in the Acorn et al. U.S. Pat. No. 5,297,
558, which is assigned to applicant’s assignee, it is well
recognized that frequent exercise is beneficial to most indi-
viduals so long as it is properly engaged in, taking into
account the individual’s own physiologic condition. It is
important that the exercise regimen not be so intensive that
it adversely affects the general well being of the subject, yet
not too light that it provides little or no benefit.

It is well understood that with increasing exercise,
muscles need to bum metabolic fuels to perform mechanical
work. Carbohydrates and fat are the typical sources of fuel
and must be oxidized, using molecular O, from the atmo-
sphere to effectively provide energy. A normal response to
exercise is to increase the blood flow to the working
muscles, which carries oxygen and removes carbon dioxide,
the bi-product of biologic metabolism. The increasing
demands for oxygenated blood are met by increasing the
cardiac output (increased heart rate and increased stroke
volume) and redistributing the blood flow to the working
muscles and away from the abdominal area.

As a consequence of the need for more oxygen and the
increased production of carbon dioxide, the level of venti-
lation must also increase. More air is taken in, in order to
oxygenate the increased amount of blood going through the
lungs and to eliminate the increased amount of carbon
dioxide being brought to the lungs from the working
muscles. Ventilation normally increases in direct linear
fashion with CO, output rather than oxygen uptake (VO,)
such that the arterial carbon dioxide tension remains con-
stant during aerobic work.

The heart rate also increases in a linear fashion with
increasing VO, and the maximum heart rate is limited in any
individual by age.

When the supply of oxygenated blood falls short of the
oxygen needs of the muscles, anaerobic metabolism ensues.
The bi-product of anaerobic metabolism is lactic acid, which
is buffered by the bicarbonate system. Additional CO, is
produced which must be eliminated by the lungs to keep
arterial carbon dioxide tension from rising. Carbon dioxide
output (VCO,) will be increased relative to VO,. This will
be seen in graphic form as an increase in CO, output and
ventilation with respect to oxygen uptake. Since the respi-
ratory exchange ratio (RER) is the ratio of VCO, to VO,,
that ratio will also be seen to increase, often to values greater
than 1.

The respiratory exchange ratio represents the amount of
CO, produced, divided by the amount of oxygen consumed.
Normally, roughly 75% of the oxygen consumed is con-
verted to CO,. Thus, RER at rest generally ranges from 0.70
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to 0.85. Because RER depends on the type of fuel used by
the cells, it can provide an index of carbohydrate or fat
metabolism. If carbohydrates were the predominant fuel,
RER would equal 1, given the following formula:

CgH;,04(glucose)+60,—6CO,+H,O
RER=VC0,/VO,=600,+60,=1.0

Because relatively more oxygen is required to burn fat,
the RER for fat metabolism is lower, roughly 0.7. At high
levels of exercise, CO, production exceed oxygen uptake.
Thus, the RER exceeding 1.1 to 1.2 is often used to indicate
the subject is giving a maximal effort. However, RER values
vary greatly and generally are not a precise cut-off point for
maximal exercise.

Individualized training programs must satisfy the basic
goals of safety and effectiveness. Safety dictates that exer-
cise be formed at the minimum effective heart rate whereas
effectiveness dictates that the exercise program must result
in the accomplishment of a desired goal, such as fat loss and
improved cardiovascular fitness. In the past, many health
professionals, and some exercise equipment manufacturers,
use the so-called Karvonen method for determining what the
heart rate should be during the exercise program if either fat
burning or cardiovascular conditioning is the desired goal.
In accordance with the Karvonen method, to determine the
target heart rate to be maintained during a period of exercise
to enhance fat burning, the following formula is commonly
used:

Target heart rate=220-age—1.6xresting pulse rate

Likewise, for cardiovascular conditioning in accordance
with the Karvonen method, the following formula is uti-
lized:

Target heart rate=220-age-0.8xresting pulse rate

Use of the above formulas generally results in target heart
rates which are too high to achieve fat reduction or higher
than necessary to achieve improvements in cardiovascular
fitness. Higher than necessary intensity of exercise, of
course, impacts not only safety and efficacy, but also com-
pliance. Because the high intensity of exercise results in the
painful accumulation of lactate and depletion of muscle
glycogen, individuals will not be able to comply with
programs which specify high work intensities, such as those
specified using the Karvonen predicted heart rates, and
exercise will be discontinued without achieving the desired
goal.

When one exercises, there are several requirements which
must be met in order for the exercising muscles to perform
work. At low levels of exercise, such as walking at a modest
rate, the exercising muscle must have oxygen and fuel to
produce energy. The two types of fuels are fats and carbo-
hydrates. The intensity of exercise dictates which fuel will
be utilized during any type of exercise. At rest, roughly equal
amounts of energy are derived from carbohydrates and fats.
Free fatty acids contribute greatly to energy supplied during
low levels of exercise, but greater amounts of energy are
derived from carbohydrates as exercise progresses. Maximal
work relies virtually entirely on carbohydrates. Because
endurance performance is directly related to the rate at
which carbohydrates stores are depleted, two major advan-
tages exist for both: (1) having greater glycogens stores in
the muscle, and (2) deriving a relatively greater proportion
of energy of from fat during prolonged exercise. Both of
these benefits are conferred with training. Since carbohy-
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drates tend to be a substantially more efficient fuel, it is the
body’s carbohydrates that are consumed during exercise at
high levels of intensity. Fat, being a less efficient fuel, tends
to be consumed by the body when exercising at relatively
low levels of intensity. Therefore, if a person exercises at too
high of a heart rate, fat burning objectives will not be
realized.

By monitoring the Respiratory Exchange Ratio (RER), it
is possible to determine which type of fuel is being utilized
at any given time. It is found that the closer the RER is to
0.7, the greater the relative fat utilization. Contrariwise, the
higher the intensity of exercise, the greater is the utilization
of carbohydrates. By simultaneously monitoring the RER
and the heart rate, it becomes possible to clearly identify the
heart rate at which fat is the preferred fuel. It is commonly
found that in unfit individuals, this is often at a surprisingly
low level of work. In more fit individuals, fat will continue
to be used as a fuel for longer periods. While exercise at an
intense rate may cause a temporary weight loss due to a
reduction in body water from sweating, an exercise program
designed to maximize the elimination of fat should be based
upon activities and exercise where the heart rate is confined
to a zone corresponding to the average heart rate over an
interval corresponding to a plateau of a fat metabolism
curve.

Acorn et al. determined that for optimum cardiovascular
improvement, exercise should be maintained in a zone such
that the heart rate is maintained at the value at the anaerobic
threshold plus 20%. While carbohydrates would be the fuel
that is exclusively utilized at levels of exercise in this latter
zone, there still exists certain benefits even for those desiring
to lose fat. By improving cardiovascular fitness, the basal
metabolic rate for the individual would increase. By increas-
ing the basal metabolic rate, the number of calories that an
individual routinely uses in activities of daily life increases.
Interestingly, daily activities typically fall into the low
intensity category in which fat is used as a fuel. So, by
performing this higher intensity training on a regular basis,
it is possible to improve fitness and have positive impact on
fat loss.

Weight loss is achieved by sustaining a level of work for
a significant duration. Maximizing fat substrate utilization is
the primary goal for weight loss. Fat utilization is an aerobic
process. Since exercise cannot be sustained above the
anaerobic threshold, optimal fat utilization will occur before
the point that anaerobic processes begin to significantly
supplement energy.

During training, at work levels near the anaerobic
threshold, an individual may be unable to sustain aerobic
metabolism for a prolonged duration. Exercise which
closely approximates the anaerobic threshold level may also
be perceived as uncomfortable, which may lead premature
termination of exercise. Therefore, it is important to pre-
scribe a target heart rate that is sufficiently high to maximize
fat utilization, yet far enough below the anaerobic threshold
to ensure that the subject will be able to sustain the level of
work. Determining the precise heart rate at which optimal fat
utilization is occurring is a primary goal of the exercise
prescription.

In contrast to the weight loss goal, optimal fitness training
occurs above the anaerobic threshold. The goal of fitness
training is to raise the anaerobic threshold level, which
requires that the target heart rate be above the anaerobic
threshold. Once again, a sustained work level is required and
the prescription should not be so far above the anaerobic
threshold that the subject prematurely terminates the exer-
cise. The method described in the Acorn *558 patent based
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its prescription on an accurate determination of anaerobic
threshold. Essentially, the target heart rates were determined
as a fixed range below and above the anaerobic threshold.
Since the target heart rates were pinned to the anaerobic
threshold, if the anaerobic threshold was not measured
precisely, the prescription would be less effective.

As is set out in the Blau et al. U.S. Pat. No. 6,176,241 B1,
the anaerobic threshold (AT) is most commonly determined
using the so-called V-Slope approach. This is the approach
disclosed in the Acorn patent as well. This method is based
on an analysis of the relationship between oxygen uptake
(VO,) and carbon dioxide output (VCO,). Both VO, and
VCO, increase with work. During aerobic metabolism, both
values increase proportionally with a 1:1 slope. As anaerobic
metabolism begins, the VCO, will begin to increase at a
faster rate. The V-Slope method starts with the assumption
that the metabolism was anaerobic at maximal levels.
Therefore, the detection of AT is accomplished by fitting a
linear regression from the maximal values backwards to the
intersection with the 1:1 slope achieved during early, sub-
maximal exercise. While the theoretical basis for this
method is sound, in practice, the detection of the rate of
change between two variables that are both continuing to
increase during both the aerobic and the anaerobic phase can
be difficult. Breath-by-breath measurements will contain a
certain amount of physiologic “noise” resulting from
changes in the gas concentrations of the residual volume of
this reservoir of slowly ventilating air is affected by changes
in the tidal breaths and respiration rate. The resulting data
will fall around a median value, but will often show large
swings in value with each breath. Smoothing the data
through averaging produces a dampening effect that will
show the AT change significantly later than the actual event.

The “V-Slope” method works best when a work rate
protocol is used that delivers a smooth, small, constantly
increasing workload over a short duration such as when
using a bicycle ergometer. This smooth and consistent
increase in workload minimizes the physiologic variability.
Protocols that induce large, stepwise increases in work rate,
as with treadmills, will create a resultant transitory large
increase in VO, and VCO,,. Since this is, in fact, an increase
in the rate of change, the “V-Slope” routine cannot differ-
entiate a work rate driven change from a rate of change
driven by supplemental anaerobic metabolism. Therefore, it
may not be possible to accurately determine the AT.
Additionally, the technique requires that the test continue
until the subject has reached a maximal effort and is unable
to continue. Requiring a maximal effort test on many
patients is not always possible or safe.

It is accordingly a principal object of the present invention
to provide a more precise, accurate target heart rate than can
be realized using the anaerobic threshold determined by
using the V-slope method as the basis on which the target
heart rate is

In the Anderson et al. U.S. Pat. No. 4,463,764, there is
described a computerized exercise testing system which
allows a breath-by-breath analysis of the kinetics of O,
uptake, CO, output and minute ventilation on a real-time
basis during exercise. Using that equipment, it is possible to
compute a subject energy expenditure and the respiratory
exchange ratio and, from them, to determine the range of
heart rates to be maintained during exercise if fat consump-
tion is the goal. Moreover, that same equipment may be used
to determine the anaerobic threshold (AT) by locating the
midpoint between maximal fat utilization and the maximal
acceleration toward a RER of one in a fat metabolization
curve. The heart rate in a zone beginning with the AT point
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and ending where RER becomes equal to 1 can be averaged
and the average heart rate value used as a target heart rate for
conditioning. Thus, using data derived from breath-to-breath
measurements of VO, and VCO,, the method to be
described is able to compute the range of heart rates or work
rates for enhancing fat loss and cardiopulmonary perfor-
mance.

SUMMARY OF THE INVENTION

The present invention provides a method for establishing
an exercise prescription for optimizing weight loss and/or
cardiopulmonary fitness. It includes the steps of first pro-
viding a microprocessor-based, cardiopulmonary exercise
system of a type including a respiratory flow sensor config-
ured to sense respiratory flow of a subject while undergoing
exercise at a submaximal intensity level and for measuring
a resulting oxygen uptake (VO,) and carbon dioxide pro-
duction (VCO,) on a breath-by-breath basis and a heart rate
sensor for measuring the heart rate of the subject. The
measured values of VO, and VCO, are used to compute
energy expenditure and the respiratory exchange ratio on a
breath-by-breath basis. Using those values, data represent-
ing a subject’s relative fat metabolization as a function of
time during an exercise period is derived. By detecting a
plateau in the fat metabolization data, and by determining
the subject’s average heart rate at 80% of this value, the
target rate for optimal weight loss is arrived at. By also
observing the point of maximal fat metabolization and the
point of maximum acceleration toward an RER of 1 and
determining an average heart rate midway between these
points, a target heart rate for optimum performance training
is achieved.

DESCRIPTION OF THE DRAWINGS

FIG. 1 is a block diagram of the equipment on which the
method of the present invention is carried out;

FIG. 2 is a software flow diagram for the algorithm used
in arriving at an exercise prescription;

FIG. 3 is a plot of the respiratory exchange ratio (RER) vs.
time during an exercise session; and

FIG. 4 is a plot of fat metabolization vs. time for that
exercise session.

DESCRIPTION OF THE PREFERRED
EMBODIMENTS

FIG. 1 illustrates a system block diagram of the apparatus
employed in carrying out the method of the present inven-
tion. It is seen to comprise a microprocessor-based cardiop-
ulmonary exercise and heart rate monitor system 10. The
system 10 is preferably of the type available from appli-
cant’s assignee, Medical Graphics Corporation, of St. Paul,
Minn., and identified as its System 2000. Those seeking
additional information on the construction and mode of
operation of such a system may refer to the Anderson et al.
U.S. Pat. No. 4,463,764, the substance of which is hereby
incorporated by reference. That system, as well as more
recently introduced Medical Graphics Corporation products,
such as its CPX/D cardiopulmonary exercise system and its
V02000 System may be used as well. Each includes a
computer and a microprocessor-based waveform analyzer
and they are adapted to receive respiratory flow information,
via a subject’s facemask or mouthpiece pneumotach 12,
work-related data, via a subject’s ergometer 14, and a heart
rate from a suitable heart rate monitor. The equipment 10 is
able to output a variety of parameters for real-time display
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on a CRT device 18. Also, hard copy can be obtained via a
suitable printer/plotter 20.

In use, a subject will have a heart rate monitor appropri-
ately attached on his/her body and will have the pneumotach
mouthpiece 12 positioned in the mouth as an increasing
work effort is carried out on the ergometer. The ergometer
may typically be a stationary bicycle, a treadmill, a stair step
or other suitable device for carrying out an exercise protocol.

As the subject’s exercise level increases, so, too, will
heart rate and respiratory activity. The equipment shown in
FIG. 1 will allow the storage and display of heart rate signals
from the heart rate monitor as well as gas exchange trend
graph information showing real-time, breath-by-breath data.
The waveform analyzer contained within the device 10
permits oxygen and carbon dioxide gas samples to be drawn
and oxygen uptake VO, and carbon dioxide output VCO,
data to be computed. The manner in which the respiratory-
related data and the cardiac information is processed is more
particularly described in the aforereferenced Anderson et al.
U.S. Pat. No. 4,463,764.

Turning next to the software flow diagram of FIG. 2, the
steps employed in carrying out the method of the present
invention to arrive at an appropriate exercise prescription for
either optimizing weight loss or optimizing cardiopulmo-
nary fitness will next be explained.

In carrying out the method, the subject is prepared by
having a heart rate monitor affixed to his/her skin at a
predetermined location on the body, the electrodes being
part of the lead arrangement 15 shown in FIG. 1. The patient
will also be provided with a mask that fits about the face with
a minimum of dead space and which holds a mouthpiece of
the pneumotach 12. As is indicated by block 22 in the flow
diagram of FIG. 2, gas samples from the pneumotach are
obtained whereby oxygen uptake and carbon dioxide pro-
duction are measured on a breath-by-breath basis as the
subject begins to perform work on a suitable ergometer.

The measured values of VO, and VCO, are used to
compute the subject’s energy expenditure (EE), also on a
breath-by-breath basis. This may be achieved using the
well-known indirect calorimetry method involving Weir’s
equation:

EE=[39 (VO,)+1.1 (VCO,)]1.44

When VO, and VCO, are measured in units of milliliters-
per-minute, EE has the units of kilocalories per 24 hours.

As is reflected by block 26, the next step in the method
involves calculation of the subject’s respiratory exchange
ratio on a breath-by-breath basis. Following that, and as is
reflected by block 28, the microprocessor is programmed to
calculate the subject’s fat metabolization on a breath-by-
breath basis by apportioning the computed energy expendi-
ture between carbohydrate and fat. This is accomplished by
extrapolating fat utilization to be 100% at an RER of 0.7,
50% at an RER of 0.85 and 0% at an RER of 1.0. With
reference to the curve of FIG. 3, at the onset of the test,
because of natural anxiety and anticipation, it is quite
common for a subject to hyperventilate causing initial raised
or elevated RER. This may continue through early, low
workload stages. However, the ventilatory demands of cel-
lular metabolism to remove CO, rapidly becomes the con-
trolling determinant of RER as the workload “captures”
ventilatory control and overwhelms the voluntary hyperven-
tilation.

In the zone labeled 29 in FIG. 3, aerobic metabolism is
occurring and both oxygen uptake and carbon dioxide
production are linearly related to work. Hence, as work rate
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increases, both VO, and VCO, increase at the same rate
creating a relatively stable zone. As workload increases and
carbohydrates rather than fats become a more predominant
fuel, RER increases, and as the energy becomes predomi-
nantly carbohydrate based, this is refined to the anaerobic
threshold, AT. At an RER of 1, all of the energy is assumed
to be derived from carbohydrates.

Referring now to FIG. 4, which shows a curve of fat
metabolization vs. time, at rest and before the onset of
exercise, the body’s consumption of fat as a fuel is at a
minimum value and relatively constant. As the exercise
workload increases, the body’s consumption of fat as a fuel
increases reaching a plateau at point 31 where the metabo-
lism of fat is maximized. The plateau labeled “aerobic
energy” in FIG. 4 corresponds to the zone 29 in FIG. 3 where
RER remains stable due to the fact that VO, and VCO, tend
to increase at the same rate and are linearly related to
workload. At point 33 the plateau rolls off and the point
midway between maximum fat utilization and the point of
maximum acceleration toward an RER of 1 is identified as
the anaerobic threshold. At point 35, the point is reached
where RER is equal to 1, representing the fact that it is
carbohydrates that are being preferentially metabolized
rather than fat.

Referring again to FIG. 2, and especially block 30, the
algorithm determines the length of the plateau in fat metabo-
lization over time. This step effectively defines the “fat
zone” illustrated in FIG. 4. The curve of FIG. 4 may actually
be plotted using the display 18 or the printer/plotter 20 and
the point 33 located by observation. Alternatively, the soft-
ware can establish the point of maximum acceleration.

At decision block 32, the goal of the exercise prescription
to be developed is selected. If the goal is weight loss, the
algorithm determines the average heart rate over predeter-
mined portions of the plateau of the fat metabolization curve
of FIG. 4 (block 34) and the average heart rate is then
provided to the subject as the target heart rate to be used in
the course of future exercise sessions. See block 36.

If, however, the goal of the exercise at the decision block
32 is cardiopulmonary fitness, then, as reflected by block 38,
the next step in the algorithm is to locate the anaerobic
threshold (AT) as the midpoint between maximal fat
metabolization and maximum acceleration toward an RER
of 1. Once the AT point has been reached anaerobic metabo-
lism begins to contribute and the RER will once again
become unstable. As is apparent in FIG. 4, the onset AT
disproportionately increases VCO, resulting in a significant
increase in the RER and an attendant dramatic drop in
utilization of the fat substrate. It is this detection of a drop
in fat utilization while VCO, is increased, that makes the
present method protocol independent. Next, and reflected by
block 40 in FIG. 2, the subject’s average heart rate is
measured in the interval between AT and the point where
RER becomes equal to 1 and which is labeled by numeral 35
in FIG. 4. This average heart rate is provided to the subject
as his/her target heart rate for use in future exercise sessions
(block 42).

The present invention overcomes the drawbacks inherent
in the use of the V-slope method for determining AT.
Specifically, the present invention is not protocol-dependent.
That is to say, it does not require that the work rate protocol
be one that delivers a smooth, small, constantly increasing
workload over a short duration as is needed when the
V-slope approach is used. Secondly, the method of the
present invention does not require that the exercise test
continue until the subject has reached a maximum effort and
is unable to continue. In the case of the present invention, the
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AT is detected by a readily discernible point in a fat
metabolization curve where the relatively stable plateau rolls
off and rapidly begins to drop to 0. Because a RER of 1.0
generally occurs significantly below maximal exercise or the
onset of exercise-limiting symptoms, the method of the
present invention offers an advantage over traditional testing
in that it permits detection of the anaerobic threshold during
a submaximal test. Moreover, since the method is insensitive
to the magnitude of work rate changes, it is also insensitive
to work rate protocols.

This invention has been described herein in considerable
detail in order to comply with the patent statutes and to
provide those skilled in the art with the information needed
to apply the novel principles and to construct and use such
specialized components as are required. However, it is to be
understood that the invention can be carried out by specifi-
cally different equipment and devices, and that various
modifications, both as to the equipment and operating
procedures, can be accomplished without departing from the
scope of the invention itself

‘What is claimed is:

1. A method for establishing an exercise prescription for
a patient comprising the steps of:

(2) measuring a subject’s carbon dioxide production and
oxygen uptake continuously from a state of rest to a
predetermined level of exercise;

(b) calculating the subject’s energy expenditure as a
predetermined function of carbon dioxide production
and oxygen uptake for measured values thereof;

(c) determining the subject’s respiratory exchange ratio
(RER) as the ratio of carbon dioxide production to
oxygen uptake continuously;

(d) calculating data representing fat metabolization as a
function of time during an exercise period;

(¢) determining the anaerobic threshold, AT, and the
associate heart rate;

(f) measuring the subject’s average heart rate during a
predetermined portion of time interval when the data
representing fat metabolization calculated in step (d)
remains relatively constant;

(g) using the measured average heart rate computed in
step (f) as a target heart rate when the goal of the
exercise prescription is weight loss.

2. The method of claim 1 wherein the step of calculating
the subject’s energy expenditure comprises solving the
equation, EE=1.44[3.9 (VO,)+1.1 (VCO,)] where EE is
energy expenditured measured in kilocalories/24 hours, VO,
is oxygen uptake measured in milliliters/min. and VCO, is
carbon dioxide output also measured in milliliters/minute.

3. The method of claim 2 wherein the step of calculating
data representing fat metabolization as a function of time
during an exercise period comprises apportioning EE by
extrapolation from 100% fat at an RER of 0.7 to 0% fat at
an RER of 1.0 where RER=VCO,/VO.,.

4. The method of claim 3 and further including the step of
plotting the data representing fat metabolization versus time
to determine said time interval in which the fat metaboliza-
tion maximizes.

5. A method for establishing an exercise prescription for
a patient comprising the steps of:

(2) measuring a subject’s carbon dioxide production and
oxygen uptake continuously from a state of rest to a
submaximal level of exercise;

(b) calculating the subject’s energy expenditure as a
predetermined function of carbon dioxide production
and oxygen uptake for measured values thereof;
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(c) determining the subject’s respiratory exchange ratio
(RER) as the ratio of carbon dioxide production to
oxygen uptake continuously;

(d) calculating data representing fat metabolization as a
function of time during an exercise period,

(¢) determining the anaerobic threshold as the midpoint
between maximum fat utilization and the point at which
said data exhibits a maximum acceleration towards the
point where RER=1; and

(f) measuring the subject’s average heart rate at the
anaerobic threshold determined in step (e) and using
the measured average heart rate as a target heart rate
when the goal of the exercise prescription is cardiop-
ulmonary fitness conditioning.

6. The method of claim 5 wherein the step of calculating

the subject’s energy expenditure comprises solving the

5

10

15

10
equation, EE=1.44[3.9 (VO,)+1.1 (VCO,)] where EE is
energy expenditured measured in kilocalories/24 hours, VO,
is oxygen uptake measured in milliliters/min. and VCO, is
carbon dioxide output also measured in milliliters/minute.

7. The method of claim 6 wherein the step of calculating
data representing fat metabolization as a function of time
during an exercise period comprises apportioning EE by
extrapolation from 100% fat utilization at an RER of 0.7 to
0% at an RER of 1.0 where RER=VCO,/VO,.

8. The method of claim 7 and further including the step of
plotting the data representing fat metabolization versus time
to determine the point where said data exhibits a maximum
acceleration towards zero.
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