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E exercise and the heart

Is Brisk Walking an Adequate
Aerobic Training Stimulus for
Cardiac Patients?*

Kristen |. Quell, BS; John P. Porcari, PhD; Barry A. Franklin, PhD;
Carl Foster, PhD; Richard A. Andreuzzi, MS; and Ryan M. Anthony, MS

Walking is the most common aerobic training modality utilized in cardiac rehabilitation
programs. However, it remains unclear whether or not brisk walking is of a sufficient
intensity to improve aerobic fitness in this population. In this study, we investigated whether
men and women with coronary artery disease can achieve an exercise intensity that is
sufficient to induce a training effect, ie, a training heart rate (THR), defined as = 70% of
measured maximal heart rate (HRmax), via brisk walking on a flat surface. One hundred
forty-two outpatient volunteers from the William Beaumont Hospital Cardiac Rehabilitation
Program (Royal Oak, MI) and the University of Wisconsin-La Crosse Exercise and Health
Program (La Crosse, WI) were asked to walk one mile as briskly as possible on measured
tracks. Heart rate was monitored throughout the walk via radiotelemetry. The percentage of
patients within each gender and phase of rehabilitation who attained a THR were assessed
using peak or symptom-limited exercise testing to determine the HRmax. All of the women
and 90% of the men achieved a THR, averaging 85 = 8% and 79 = 10% of HRmax,
respectively (mean * SD). There was no difference in the percentage of phase II or phase IXI
cardiac rehabilitation program patients who achieved a THR. These findings suggest that
brisk walking is of a sufficient intensity to elicit a THR in all but the most highly fit patients
with coronary disease. Thus, physicians and allied health professionals can prescribe brisk
walking on a flat surface to their cardiac patients with confidence that this intensity will
achieve cardiorespiratory and health benefits. (CHEST 2002; 122:1852-1856)

Key words: aerobic capacity; brisk walking; cardiac rehabilitation; fitness; threshold exercise intensity; training
heart rate

Abbreviations: HRmax = maximal heart rate; MET = metabolic equivalent; mph = miles per hour;
RPE = rating of perceived exertion; THR = training heart rate

esearch has shown that running, bicycling, and

walking as a training modality support the effective-

other popular forms of aerobic training provide a
sufficient stimulus to improve cardiorespiratory fit-
ness. Much less is known about the aerobic benefits

of walking. The few studies that have evaluated
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ness of this form of exercise in eliciting an aerobic
training response. Porcari et al! reported that 91% of
apparently healthy untrained women and 83% of
men = 50 years old could achieve an aerobic training
threshold (defined as = 70% of maximal heart rate
[HRmax]) via fast walking. Similarly, Spelman and
colleagues? found that healthy, habitual walkers were
able to attain at least 70% of HRmax while walking at
self-selected paces. Previous studies in healthy indi-
viduals have also shown that brisk walking, if under-
taken at inoderate intensities (eg, three to four miles
per hour), can result in improvements in health
outcomes and aerobic capacity.?+
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Walking is the most common form of physical
conditioning in most exercise-based cardiac rehabil-
itation programs. However, age-related losses in calf
and quadriceps strength coupled with orthopedic or
musculoskeletal limitations may limit how fast pa-
tients can walk, and thus hamper their ability to

‘achieve an adequate training intensity.>6 Empiric

experience suggests that many older individuals and
cardiac patients believe that vigorous exercise (ie,
jogging or running) is required to achieve a training
effect. The present study was designed to determine
if brisk walking on level ground could provide an
adequate aerobic training stimulus (training heart
rate [THR], defined as = 70% of measured HRmax)
in men and women with documented coronary artery
disease.

MATERIALS AND METHODS

Subjects

We recruited patients from the phase II (early outpatient)
and phase III (maintenance) cardiac rehabilitation programs
at William Beaumont Hospital (Royal Oak, MI) and the
University of Wisconsin-La Crosse to participate in the study
protocol, which was approved by the human investigation
committees of these respective institutions. Selected low-to-

moderate-risk patients were deemed eligible to participate,

provided they had undergone a recent (generally within the
previous 6 months) maximal graded exercise test to volitional
fatigue, and had not had subsequent changes in heart rate-
altering medications. » : :

Laboratory Testing Procedures

Patients underwent peak or symptom-limited exercise tread-
mill testing using primarily Bruce or modified Bruce prote-
cols.” Patients were encouraged to exercise to volitional
fatigue or until they experienced limiting symptoms. During
each exercise stage and recovery stage, symptoms (eg, chest
discomfort, shortness of breath, fatigue, dizziness, leg pain),
BP, heart rate, ischemic ST-segment depression (defined as
= 1 mm of horizontal or downsloping ST-segment depression
80 ms after the ] point), cardiac rhythm, and exercise workload
were recorded. Aerobic fitness was estimated for each subject,
expressed as metabolic equivalents (METs) [1 MET = 3.5 mL
O/kg/min]}, based on treadmill speed, grade, and test duration
(minutes$), using established regression equations for cardiac
patients.® Tight gripping of the handrails during treadmill
testing was not permitted, as this has been shown to decrease
the actual energy expenditure and to increase performance
time, resulting in an overestimation of aerobic capacity.® In
some instances, balance was facilitated by the subject’s finger
or palm placement on the handrail.

Field Testing Procedures
Following a preliminary warm-up consisting of stretching
exercises and low-level ambulatory activities, each subject was

asked to walk one mile as briskly as possible. At the Beaumont
testing site, all walks were conducted on a course uround the

www.chestjournal.org

perimeter of a gymnasium (22 laps per mile); at the La Crosse
testing site, the walks were performed on a measured indoor
track (8 laps per mile). All of the walks were performed
individually and were not paced in any manner. During the walk,
heart rate was monitored and recorded each minute using a
telemetry ECG system (Vitalcom; Tustin, CA) or a_heart rate
monitor (Polar; Port Washington, NY) at the Beaumont and
La Crosse sites, respectively. At the conclusion of the one-mile
walk, subjects were asked to provide a rating of perceived
exertion (RPE) using the Borg (6-20) scale.10

Data Analysis

Because heart rates recorded during the first quarter mile
reflect a transition from rest to exercise, and heart rates during
the last quarter mile may be influenced by fatigue, heart rates
from the middle portion of the walk (ie, the entire two middle
quarter-mile segments) were averaged and compared with the
patient’s HRmax during exercise testing. The goal of the
analysis was to determine the percentage of cardiac rehabili-
tation patients that can achieve a THR, defined as = 70% of
HRmax. Differences between men and women as well as
differences between phase II and phase III patients were also
evaluated. A discriminate function analysis was used to iden-
tify variables that differentiated between those who did and
did not achieve a THR.

RESULTS

A total of 142 patients (28 women and 114 men;
mean * SD age, 64.2 = 9.9 years and 634 £ 9.5
years, respectively) volunteered to participate in the
study and completed the protocol without adverse
cardiac signs or symptoms. This number included
41 phase II patients and 101 phase III patients. All
subjects had a history of angiographically docu-
mented coronary artery disease, coronary bypass
graft surgery, myocardial infarction, percutaneous
transluminal coronary angioplasty/stenting, or combi-
nations thereof. Only 1 of the 142 patients, a woman,
was a current cigarette smoker. Medications received
by the patients included B-blockers (65%), antiplatelet
agents (91%), calcium antagonists (15%), angiotensin-
converting e e inhibitors (20%), inotropic agents
(7%), lipid-lowering medications (68%), nitrates (13%),
and diuretics (12%). Descriptive characteristics of the
subjects are shown in Table 1.

Of the patients tested, all of the women (n = 28)
and 90% of the men (103 of 114 patients) achieved

Table 1—Descriptive Characteristics of the Subjects*

Height, cm  Weight, kg Maximal METst

7.0x16
89 =121

Subjects Age, yr

Women 642 +99 1641 =77 714175
Men 63495 177071} 8631574

*Data are presented as mean = SD.
tEstimated from the laboratory treadmill exercise test.
tSignificantly different than women (p < 0.05).
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a THR, averaging 85 * 8% and 79 * 10% of
HRmax, respectively. Table 2 shows the mean
(+ SD) data from the one-mile walk test. There
was no significant difference in the percentage of
phase II or phase III patients who achieved a THR
(88% and 91%, respectively). Only 3 of the 142
patients tested averaged < 65% HRmax during
the walk. Estimated maximal METs was the only
significant discriminating factor between those
men who did (n = 103) and did not (n = 11) attain
a THR (8.8 vs 10.4, respectively; p < 0.05). How-
ever, there was a tendency for HRmax to be higher
(145 *+ 22 beats/min vs 133 * 23 beats/min, re-
spectively; p = 0.08) and RPE to be lower
(11.4 + 2.1 vs 12.0 * 1.2, respectively; p = 0.16)
in those men who did not attain a THR. The lower
RPE values were particularly evident in the phase
II men (9.8 2.1 vs 11.6 = 1.2, respectively);
however, the difference did not reach statistical
significance (p = 0.20).

DI1SCUSSION

The results of this study corroborate previous
research in healthy adults and suggest that most
cardiac patients can use walking on a flat surface to
provide an aerobic training stimulus. All of the
women in the present study and 90% of the men
(regardless of the rehabilitation phase, phase II or
phase III) achieved a THR with brisk walking,
defined as = 70% of HRmax. o

The threshold value of 70% HRmax used in the
current investigation is consistent with the mini-
mal effective training intensities identified in pre-
vious reports,!211 including a recent analysis of 23
studies of aerobically trained cardiac patients,!?
and is slightly above the minimal threshold range
(55 to 64% HRmax) recommended by the Amer-
ican College of Sports Medicine for improving
cardiorespiratory fitness in individuals who are
quite unfit.!3 Although the threshold intensity for

Table 2—Results of 1-Mile Walk Test*

Variables Women Men
1-mile walk time, min:s 20:12 + 348  17:48 + 3:31t
Heart rate during 1-mile walk, 105 =+ 14 104 * 14
beats/min

HRmax from graded exercise test, 125 £ 23 132 =23
beats/min

HRmax attained, % $5+8§ 79 = 10t

RPE during 1-mile walk 134 £ 18 12.0 = 1.5t
(6-20 scale)

*Data are presented as mean = SD.
tSignificantly different than women (p < 0.05).
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improving aerobic fitness can be quite variable,
particularly at the lower end of the continuum, it
is largely dependent on the initial fitness level of
the individual patient.}*12 Exercise intensities for
outpatient cardiac rehabilitation participants are
generally prescribed in the range 60 to 80% of
aerobic capacity, which approximates 70 to 85%
HRmax.81415 Provided that exercise is performed
above the lower end of this range, the total volume
of exercise arguably becomes the most important
determinant of benefits, with low-to-moderate
intensity/long-duration programs showing compa-
rable benefits to higher-intensity/shorter-duration
programs.16 Because a goal for many cardiac reha-
bilitation patients is to reduce body weight and fat
stores, exercise prescriptions that utilize more
moderate intensities and an extended duration are
often preferred. Additionally, these training regi-
mens are associated with a reduced cardiovascu-
lar'7.18 and orthopedic risk,!® and an improved
exercise adherence.20:21

Relative to exercise benefits, increased cardio-
respiratory fitness has traditionally been empha-
sized more than the potential for improved health
and disease prevention. Consequently, many per-
sons consider exercise as being synonymous with
vigorous physical activity, like jogging or running.
A major goal of our study was to dispel the notion
that patients with heart disease must jog or run in
order to attain a THR. We found that women and
men who walked at average speeds of 2.9 = 0.5
miles per hour (mph) [range, 2.2 to 4.5 mph] and
3.3 = 0.5 mph (range, 2.2 to 4.5 mph) respec-
tively, generally achieved a THR. These speeds
should be readily attainable for the majority of
patients in cardiac rehabilitation programs, re-
gardless of the setting (ie, traditional supervised vs
home-based).

Although a small number of our patients (men
only) failed to achieve a THR (11 of 142 patients),
it is likely that substantial health benefits would
still have been realized from their attained exer-
cise intensities, provided that the frequency and
duration of training were appropriate. Research
has shown that numerous health benefits can be
derived at more moderate exercise intensities, that
is, at intensities below those commonly prescribed
for cardiorespiratory conditioning (ie, < 70% HR-
max). These include favorable changes in bone
density, glucose tolerance, and coronary risk fac-
tors, as well as a reduction in cardiovascular-
related mortality 3233

The only variable that differentiated between those
subjects who achieved a THR vs those who did not was
the estimated maximal MET capacity. In the current
study, those men who failed to reach a THR.tended to
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have an aerobic capacity > 10 METs, as previously
reported in healthy adults.! There is clearly a biome-
chanical ceiling as to how fast a given individual can
walk, and since somatic oxygen consumption is related
to walking velocity,# more highly fit individuals are
limited in their ability to increase exercise intensity
sufficiently to reach a training threshold.

Although it did not reach statistical significance,
there was a strong tendency for men in the phase
II program who failed to achieve a THR to walk at
a lower RPE value as compared with their coun-
terparts who achieved a THR. This trend was not
apparent in the previously trained phase III men.
All of the subjects were given similar instructions,
that is, to walk the mile as briskly as possible. It is
possible that a small number of men in the phase
II program who did not achieve a THR, especially
novice exercisers, may have lacked the confidence
to engage in unconventionally vigorous physical
activity.

There are several potential limitations of this
study. Our subjects were predominantly male (114
of 142 patients, 80%), yet approximated the ratio
of men to women (4:1) who are typically referred
to exercise-based cardiac rehabilitation pro-
grams.?> Because most subjects were already ex-
ercising on a regular basis (ie, phase III patients
[101 of 142 patients, 71%]), this should serve to
increase the generalizability of our findings. Exer-
cise capacity in METs was also estimated, not
directly measured using gas exchange techniques.
The use of the Bruce treadmill protocol, with its
incremental stages, may have resulted in an over-
estimation of maximal METs.26 Nevertheless, the
relative threshold intensity for aerobic training (ie,
70% HRmax) would remain unchanged,® but sim-
ply reflect a lower absolute metabolic load or
oxygen uptake.

In summary, the present findings suggest that phy-
sicians and allied health professionals can prescribe
brisk walking on a flat surface to their cardiac patients
with confidence that this intensity will achieve cardio-
respiratory and health benefits. Furthermore, these
results serve to discount the lingering notion that
cardiac patients need to participate in vigorous exercise
such as jogging or running in order to benefit from an
exercise training program. Although some studies sug-
gest an even lower training threshold than the one used
in the present study (ie, <70% HRmax), especially in
extremely deconditioned subjects, 112 if individuals can
regularly attain a training intensity of at least 70%
HRmax via brisk walking, it is likely that they will
achieve improved aerobic fitness. These findings may
be especially relevant for the inactive patient in whom
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the subjective discomfort of vigorous physical training
may serve as a deterrent to long-term compliance with
exercise therapy.
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