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Traditional exercise regimens are based on
maintaining a prolonged increase in heart
rate, followed by a single recovery period.
The authors tested the efficacy of a cyclic ex-
ercise protocol designed to generate a series
of parabolic-like waves of cardioacceleration
(lasting <1 minute) followed by recovery to a
steady state. In an observational study, they
studied the effects of this type of cyclic regi-
men, consisting of four to seven cycles per
session, in a group of healthy women (n=10;
32-58 years). Cardiorespiratory fitness, au-
tonomic function, and quality of life were as-
sessed before and after 8 weeks of exercise,
performed three days per week. Observations
were an increase in peak Vo, (p<0.001) and
the ventilatory breakpoint (p<0.001), a de-
crease in resting diastolic blood pressure
(p<0.05), an increase in heart rate variability
during paced breathing (p<0.05), as well as
a trend toward increased general positive af-
fect (p<0.06). The authors conclude that
even very short (8-week) implementation of
a cyclic exercise protocol involving <66 min-
utes of exercise per month may have benefi-
cial effects. Further studies are indicated to
compare cyclic and traditional exercise proto-
cols, both in healthy subjects and in selected
patient groups. (Am | Med Sports. 2002;4:
135-141 ’ 15 U ©2002 Le Jacqg Communications, Inc.
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Traditin:}nal aerobic exercise regimens are based
on increasing heart rate (HR) to a target range
determined by age and fitness and maintaining that
level of activity for a sustained period, followed by a
“cool-down” phase. Another approach to training,
particularly among athletes, employs interval-type
protocols in which there is typically a preset, alter-
nating sequence of exercise and rest periods.

In contrast to these conventional routines, we in-
vestigated the implementation of a “cyclic” exercise
protocol designed to train not only the activation
(arousal) phase, but also the relaxation (recovery)
phase of exercise in a wave-like or pulsatile fashion.
The physiologic importance of “training recovery” is
derived from the concept that recovery itself is a dy-
namic process, mediated primarily by the parasym-
pathetic nervous system.! Therefore, training re-
covery as well as activation may result in greater neu-
roautonomic plasticity, which, in turn, may enhance
healthy function.!

The cycle protocol described here is tailored to
measurements of an individual's HR during very
short (£1 minute) periods of exercise, followed by
variable periods of relaxation to a steady state, This
preliminary observational study assessed the ef-
fects of a short (8-week) course of cyclic exercise
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on selected measures of cardiovascular fitness and
subjective perception of psychological well-being
in healthy adult women.

SUBJECTS. Subjects were recruited from the nursing
staff of Hunterdon Medical Center (Flemington,
NJ). Candidates aged 20-70 years were eligible un-
less their history revealed any of the following:
smoking, chronic disease, chronic drug or medica-
tion use, musculoskeletal limitations to exercise, or
participation in a structured exercise program. Each
subject signed informed consent forms approved by
the Columbia University and Hunterdon Institu-
tional Review Boards prior to enrollment.

STUDY DESIGN. Participants underwent a baseline
evaluation within 1 week prior to an 8-week cyclic
exercise regimen and then again within 1 week after
completing the program. The evaluation consisted
of a maximal oxygen consumption (Vo0;) test, mea-
surement of HR variability (HRV) during controlled
respiration, and a standard questionnaire to assess
subjective sense of well-being. Prior to beginning
the exercise regimen, a baseline cycles test (de-
scribed below) was used to determine each subject’s
exercise prescription. The cycles test was repeated
after the 8-week training period.

CYCLIC EXERCISE PROTOCOL. Overview. The cyclic
exercise protocol was designed to generate a series
of parabolic-like waves of cardiovascular exercise
and recovery.Z A single cycle consisted of a short (<1
minute) burst of exercise followed by a period of
cardiovascular recovery. Subjects were taught to use
a specific relaxation response’ to standardize and fa-
cilitate the recovery period. This type of meditative
response has been shown to acutely augment
parasympathetic nervous system activity4 and thus
may potentiate the increase in parasympathetic ner-
vous system activity during recovery. Cycles were
performed consecutively in sets of four to seven and
at specific times of the day. The study was designed

such that cycles to be performed in the afternoon
required more exertion than those in morning ses-
sions. This design was motivated by the findings
that work performance typically increases in the af-
ternoon.5-7 The exercise phase of the cycles consist-
ed of jogging in place on a trampoline. Two of the
subjects complained of knee pain during the tram-
poline exercise. After the first week of training, one
of these subjects instead performed her cycles train-
ing on an exercise bicycle (Schwinn Airdyne, Boul-
der, CO), while the other alternated between the
trampoline and bicycle. Five-second averaged HRs
were monitored and recorded continuously using a
Polar NV HR monitor watch and chest strap (Polar
Electro Inc., Woodbury, NY) and then downloaded
to a computer. Subjects began a prescribed course of
cyclic exercise three times weekly for 8 weeks, mon-
itored by a trainer. After the 8 weeks of cycles train-
ing, the subjects performed another cycles exercise
test.

Cycles Testing. Subjects were requested to refrain
from caffeine and meals for 3 hours prior to testing,.
Upon arrival, subjects were briefed on the five-
cycle baseline exercise test protocol, familiarized
with the equipment, and instructed in the relax-
ation response.3 During this first cycle of the testing
phase, subjects were asked to exercise at an easy pace
{3 on the 10-point Borg scale8) until the HR stabilized
{defined as varying £ three beats over 15 seconds),
which always occurred in less than 1 minute of exer-
tion. The subject then stopped the exercise, took a
deep breath, sat down, and began initiating the recov-
ery phase of the cycle, including the relaxation re-
sponse. When the subject had recovered, again
defined as a stable HR (* three beats over 15 seconds),
the subject again took a deep breath and held it for 5
seconds. The deep breath further enhances the HR re-
covery (Figure 1) via a vagally mediated effect.” The
subjects performed cycles two, three, and four in a
similar manner but increased the level of exertion
with each successive cycle. Cycle five, which was used
to determine the peak HR for the subsequent sessions,
consisted of a very vigorous, brief exertion (9 on the
10-point Borg Scale), continued until the HR

Table 1. Cyclic Exercise Protocol: Overview

WEEK TiME OF DAY HR RANGES CYCLE SET DAy 1 CvCLE SET Day 2 CYCLE SET DAy 3
(PEAK HR) MONDAY WEDNESDAY FRIDAY

1 6 a.m.-9 a.m. 60%-92% 7 Cycles 6 Cycles 5 Cycles

2 6 a.m.-9 a.m. 65%-93% 7 Cycles 6 Cycles 5 Cycles

3 9 a.m.-noon 70%-97% S Cycles 5 Cycles 4 Cycles

4 3 p.m.-6 p.m. 75%-100% 6 Cycles 5 Cycles 5 Cycles

Peak heart rate (HR) as determined from the baseline cycles exercise test







