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ABSTRACT

Exercise prescription is complex and can vary greatly. As well, methods have their own advantages and disadvantages. The
purpose of this discussion is to consider if some of these methods should be modified. We look at the concept of the heart rate
and oxygen intake reserve because it is recommended by the American College of Sports Medicine. Journal of Clinical Exer-

cise Physiology. 2021;10(3):94-96.

INTRODUCTION

It is useful and appropriate to ask whether we should rethink
aerobic exercise prescription methods. However, because
there are many ways to prescribe exercise and many reasons
for prescribing exercise (e.g., health, fitness, and perfor-
mance), it is a complex task. No prescription method is per-
fect for all persons or even for the same person over time, as
his or her interests, needs, goals, health, or fitness change.

This discussion focuses on methods based on exercise
testing. When variables are estimated, there is so much varia-
tion that results may be useful to estimate a group average,
but they cannot predict an individual’s value. For example,
Sarzynski et al. (1) compared maximal heart rate (HR )
measured on 762 men and women aged 17 to 65 y in the
HERITAGE study with 2 age-based estimates (Fox et al. (2)
and Tanaka et al. (3)) and found that the standard error of
estimate was 12.4 and 11.4 b-min! respectively; this is too
large to be useful.

The factor with most variability when prescribing exer-
cise is intensity. Absolute intensity (e.g., power output [PO],
speed, kcal-min') can be the same for everyone, but how it

relates to a maximal (e.g., Vozmax) or submaximal (e.g.,
lactate threshold) anchor point can vary. When intensity is a
percentage of a maximal anchor, there is wide variation in
how that relates to a submaximal anchor and vice versa.
Complicating the situation is that there is little agreement on
which anchor points are best and in which situations (4).

Rather than comparing anchor points or relative exer-
cise intensities or determining which are best, we will dis-
cuss some facts and problems with several methods so read-
ers can decide if modifications are warranted.

One method of determining exercise intensity is based
on HR at a given PO or Voz. People who exercise at a HR
associated with the same %Vo,max can vary substantially in
training PO, rate of increase in PO over time, and improve-
ment in _Vozmax (5). Nevertheless, training does not affect
the HR-Vo, relationship. While HR at the same PO decreased
after training, HR at the same %Vo,max did not change in
more than 700 men and women, blacks and whites, aged 17
to 65 y with different initial Vozmax values and different
responses to training. Thus, frequent testing is not necessary
to adjust exercise prescriptions once HR has been deter-
mined relative to a person’s Vozmax.
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Swain et al. (6) suggested that the relationship between
%Vozmax and %HR _ might be affected by individual dif-
ferences in maximal and/or resting values. One attempt to
correct for this is the Karvonen formula (7), also known as
HR reserve (HRR), which considers the range from resting
to maximal HR. This same reserve concept was applied to
Vo, by Swain and Leutholz (8).

There have been many studies looking at the relation-
ships among %Vo,max, %HR__, %HRR, and %Vo,R in
different populations, and there is evidence for (8-14) and
against (9,13,15-20) the validity of the reserve concept
(which assumes that %HRR and %VozR are equal) for pre-
scribing exercise intensity.

Recently, Ferri Marini et al. (21) assessed the %HRR-
%V02R relationship using more than 400 maximal exercise
tests performed by sedentary subjects in the HERITAGE
study. They found that (a) the relationship was not 1:1 and
(b) %HRR was higher than %VOZR at 30% to 90% VOZR,
suggesting that actual metabolic demands are different than
those expected with exercise intensities commonly recom-
mended for healthy individuals and various clinical groups.

Although individual linear regressions between %HRR
and %VozR were very strong, high interindividual variability
in slope and intercept was observed (21). This implies that a
single population equation to predict HR or \'/o2 for an indi-
vidual may be inaccurate.

Another consideration is that the transferability and valid-
ity of HR-\'/o2 relationships found during incremental exercise
to prolonged exercise has been debated (22,23). Although
transferability and validity may improve with specific exer-
cise protocols (24,25), several time-dependent adjustments
(e.g., cardiovascular drift and V02 slow component, which
induce increases in HR and Vo, over time (26)) occur during
prolonged exercise and may alter the HR-Vo, relations.

In an unpublished study, Ferri Marini et al. studied 8
active males during randomly assigned exercise bouts (15
min at 60%HRR, 15 min at 80%HRR, 45 min at 60%HRR,
and 45 min at 80%HRR). As expected, treadmill speeds
decreased to maintain a constant target HR. Reductions were
similar during the 15- and 45-minute bouts at the same inten-
sity but greater at 80%HRR. The %HRR—%VOZR relation-
ship was affected by exercise duration, and the 1:1 relation-
ship was not present during longer exercise bouts. Thus,
HR-\'/o2 relationships derived from incremental exercise
tests may not be transferred to prolonged, constant-intensity
exercise.

The American College of Sports Medicine (ACSM)
recommends using either %VOZR or %HRR to establish
intensity (27) because of their assumed 1:1 relationship dur-
ing incremental exercise. The ACSM guidelines state that
exercise intensity should be 55/65-90% HR _ or40/50-85%
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TABLE. Approximate mean ventilatory threshold and 40% V02
reserve in 183 HERITAGE subjects with low levels of maximal
oxygen intake (Vozmax).

Vo,max (mL-kg~"-min~")

30 25 20 15
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Vo, (mL-kg™'min"')  16.8 14.8 12.4 9.8
%Vo,max 56 59 62 65
40% Vo, reserve
Vo, (mL-kg™'minl)  14.1 12.1 10 8.3
%Vo,max 47 48.4 50 53.3

VozR or HRR. The lower number reflects the suggestion that
“quite unfit” people should start at lower intensities.

This range of intensities corresponds well with mean
Voz at ventilatory threshold (Vozvt) relative to Vozmax
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associated with sex, race (blacks and whites), age (17-65 y),
or initial Vozmax (31). Thus, it is difficult to compare pre-
scription methods.

Therefore, should we rethink how to prescribe exercise?
As mentioned earlier, there is no perfect method and many
factors to consider. Therefore, modify methods only if new
information suggests that we should.
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