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The purpose of this study was to determine 1) if our young alcoholic men, like 
subjects in other studies, had high resting heart rates, high heart-rate responses 
to exercise, and prolonged cardiac recovery time after exercise and 2) if a 
jogging program conducted five days a week for four weeks could improve 
these physiological factors. Heart rates were compared between the group of 
joggers and a similar group of alcoholics who did not jog. Unlike the subjects of 
other studies, the young, alcoholic men in our study did not have high resting 
heart rates. Significant decreases in resting heart rate and heart-rate response 
to one-minute and three-minute step tests were found in the jogging group. 
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Alcoholism among members of the US Navy has 
been a long-recognized problem. Pursch reports that 
the Navy's formal efforts to treat this disease began 
in 1967 with the establishment of the Alcohol Reha
bilitation Center at Long Beach, California.1 Most of 
the patients treated in that program were believed to 
have been in poor physical condition, as evidenced 
by excess fat, high resting pulse rates, and low pul
monary capacity. To combat these problems, "recre
ational psychotherapy" was included in the rehabili
tation program that consisted of an initial 12-minute 
running-walking test, daily jogging, twice-weekly 
group sports, and a final 12-minute running-walking 
test. Documentation of the physical condition of the 
patients or results of this program on improving 
fitness has not been reported. 

Diminished physical fitness in civilian alcoholics, 
however, has been documented. Pader, in a study of 
100 well-nourished male alcoholics with a mean age 
of 46.6 years, found 14 to have resting heart rates 

greater than 100 bpm.2 Frederiksen and Hed reported 
that 36 of 121 alcoholic men under the age of 41 had 
tachycardia above 95 bpm.3 

Efforts to improve the physical fitness of alcoholics 
have been reported, mainly on subjects over 40 years 
old. For instance, a three-week program of circuit 
exercise training was unsuccessful in significantly re
ducing the resting heart rates of a group of 12 alco
holic men (mean age, 42.75 years).4 The investigators 
were successful, however, in improving the ability of 
the alcoholics' hearts to return more quickly to resting 
level after exercise. Gary and Guthrie used jogging 1 
mile, five days a week for four weeks to improve the 
physical fitness of 10 male alcoholics (mean age, 38.9 
years).5 Recumbent pulse rate in these 10 subjects was 
reduced by an average of 4.1 bpm, standing pulse rate 
by 5.6 bpm, and exercise pulse rate by 9.7 bpm. The 
control subjects showed a mean increase in recumbent 
pulse rate of 5.5 bpm, standing pulse rate of 8.8 bpm, 
and exercise pulse rate of 7.0 bpm. In addition to 
improved physical fitness, self-evaluation improved, 
as measured by the Self-Cathexis and Body-Cathexis 
scores, and sleep disturbances decreased. 

Patients with alcoholism in Navy rehabilitation 
units are generally much younger than those treated 
outside the military setting. Kolb and associates re
port the mean age of 2,686 men in Navy Alcoholic 
Rehabilitation Centers between 1972 and 1974 to be 
30.0 years for whites and 31.4 years for blacks.6 Of 
Kolb's subjects, only 30.8 percent of whites and 23.8 
percent of blacks reported having had an alcohol 
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problem for more than 10 years.6 Other studies report 
the average duration of the drinking problem was 
19.75 years4 and 18 years.5 

The purpose of this study was to determine 1) if 
our patients at the Alcohol Rehabilitation Unit of the 
Naval Regional Medical Center, Philadelphia, like 
the subjects reported on in other studies, had high 
resting heart rates, high heart-rate responses to exer
cise, and prolonged cardiac recovery time after exer
cise and 2) if a jogging program conducted five days 
a week for four weeks could improve these physiolog
ical factors. 

METHOD 

To be selected, subjects had to: 1) have been ad
mitted to the Alcohol Rehabilitation Unit (ARU), 2) 
be under 40 years of age, and 3) have no evidence of 
cardiac myopathy. Forty-eight men were chosen for 
the study. Thirty-one men were randomly selected 
for the experimental (jogger) group. They had a mean 
and standard deviation for age of 23.7 ± 5 . 0 years 
and reported having an alcohol dependency averag
ing 5.5 years; 12.9 percent reported an alcohol de
pendency of longer than 10 years. The 17 men ran
domly selected for the control group had a mean and 
standard deviation for age of 24.0 ± 4.2 years and an 
average of 5.9 years of alcohol dependency; 17.7 
percent reported alcohol dependency for longer than 
10 years. There were no significant differences be
tween the jogger group and the control group in terms 
of age, weight, height, or body surface area (Tab. 1). 

Several days after admission to the hospital, each 
participant was screened for cardiac myopathy by a 
cardiologist. This examination included chest roent
genograms, resting ECG, and exercise stress tests on 
a treadmill. No cardiac myopathies were detected 
during the treadmill test. 

Resting heart rates, heart-rate response to a one-
minute step test, recovery time after this test, and 
heart-rate response to a three-minute step test were 
recorded on the day after the exercise stress test. Heart 
rates were taken by palpating the participant's carotid 
artery for 30 seconds, then doubling the count. Rest
ing heart rates were taken after the participant had 
sat in a chair for 10 minutes. The step tests were 
performed on a step that was 30.48 cm (12 inches) 
high and secured to a wooden base. Each step up was 
performed to complete knee extension, and the se
quence of stepping was up with one foot, up with the 
other, down with the first foot, down with the other. 
Steps were done to a metronome set at 120 bpm; 30 
cycles of stepping were completed during the one-
minute test and 90 cycles during the three-minute 
test. After the resting heart rate had been recorded, 

TABLE 1 
Physical Characteristics of Participantsa 

Age (yrs) 
Mean 
SD 

Height (cm) 
Mean 
SD 

Weight (kg) 
Mean 
SD 

Surface Area (m2) 
Mean 
SD 

Joggers 
(n = 31) 

23.7 
5.0 

171.0 
6.4 

71.2 
9.3 

1.87 
0.14 

Controls 
(n = 17) 

24.0 
4.2 

174.4 
5.3 

73.9 
7.3 

1.89 
0.10 

a No significant differences. 

the participant stood, listened to the metronome for 
a few seconds, then performed the one-minute test for 
30 cycles of stepping. At the end of one minute, he 
sat down and his carotid pulse was monitored from 
the 10th to 30th second after completing the last 
stepping cycle. (The 10-second delay was to allow the 
subject time to sit down and the tester to palpate the 
carotid artery.) This rate, tripled, was recorded as the 
heart-rate response to the test. The heart rate was 
then monitored for 30 seconds of each minute there
after until it returned to within two beats of the resting 
level or for a maximum of 15 minutes. This was 
considered the final heart rate. After the heart rate 
returned to within two beats of resting level, the three-
minute step test was performed. The response to this 
test was determined by counting the heart rate from 
the 10th to 30th second after the test and tripling the 
number. 

The day after the test, the experimental subjects 
were taken to a gymnasium, instructed in monitoring 
their own heart rates, and taught stretching exercises 
to be done before jogging. Each day, five days a week 
for four weeks, the subjects jogged 22 laps around the 
perimeter of the gymnasium (2 km, or 1.2 miles). The 
men were asked not to compete with one another but 
to pace themselves so that they could complete the 
two km without exceeding an assigned target heart 
rate of 85 percent of (220 minus age). After a total of 
20 days of jogging, the resting heart rate and heart-
rate responses to the one-minute and three-minute 
step tests were repeated. 

The control subjects were ARU patients who, in
stead of jogging, continued to participate in group 
discussions and other sedentary activities on the ward. 
They were tested in the same manner as were the 
joggers; retesting was done 21 work days after the 
initial test. 
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No group sports activities were included in the 
ARU program, and the men in this study were asked 
not to participate in any individual sports, to ensure 
that no physical activity other than the jogging pro
gram was undertaken. 

Statistical analyses included paired t tests within a 
given group; unpaired t tests were used in compari
sons between groups. Two-tailed significance tables 
were employed in all cases. 

RESULTS 

Table 2 shows the resting heart rates and the heart-
rate responses to the step tests. The resting heart rates 
of the joggers decreased by 6.6 percent; of the con
trols, by 0.6 percent. Heart-rate response to the one-
minute step test decreased in the joggers by 4.5 per
cent, but the control group had a mean increase in 
heart rate of 5.6 percent. The three-minute step test 
showed an 8.0 percent decrease in heart rate of the 
joggers and a 3.6 percent increase of the controls. 

Resting heart rates above 95 bpm were found in 
only 3 of the 48 participants on the initial test (2 
joggers and 1 control). None had resting heart rates 
above 95 bpm on the final test. 

On the initial test, 87.2 percent of the joggers 
returned to within two beats of resting heart rate in 
six minutes or less after the one-minute step test. Only 
2 of the 31 joggers required 15 minutes or longer; on 
the final test, the pulse rates of both men returned to 
resting level in less than six minutes. Of the controls, 
88.2 percent returned to resting level in six minutes 
or less after the initial test. Two of the control subjects 
required 15 minutes or longer; of these, one returned 

to resting level in six minutes and the other did not 
return to normal on the final test. 

DISCUSSION 

Because patients over 40 years of age were ex
cluded, the mean age and number of years of problem 
drinking of participants in this study were less than 
those reported in other studies,4'5 including the Navy 
alcoholics described by Kolb.6 The lower age and 
fewer years of heavy drinking probably account for 
the fact that initial high resting heart rates of 95 bpm 
or greater existed in only 3 of the 48 participants and 
that only 4 required 15 minutes or longer after the 
one-minute step test to return to a resting level. 

The improved heart-rate response in these young 
alcoholic men after 20 days of jogging may be no 
greater than would be found in a random group of 
nonalcoholic men of similar age if they followed the 
same 20-day jogging program. Because of the signifi
cant improvement in physical fitness of the joggers 
and the trend demonstrated by the control group of 
becoming deconditioned, especially in heart-rate re
sponse to performing work, however, a regular phys
ical fitness program in all alcohol rehabilitation pro
grams would be of value. 

No measurements of psychological benefit were 
attempted. At the end of the program, however, the 
joggers consistently verbalized their feelings of a sense 
of accomplishment and improved fitness, and many 
stated they planned to continue jogging as a recrea
tional activity or as a substitute for drinking. At the 
beginning of the program, many of the control sub
jects expressed concern that the month of even less 

TABLE 2 
Heart Rate Before and After Four-Week Jogging Program 

Resting 
Mean 
SD 

One-Minute Step Test 
Mean 
SD 

Three-Minute Step Test 
Mean 
SD 

Joggers (n = 31) 

Before 

77.8 
11.2 

116.0 
16.2 

145.6 
20.5 

t = 2.465a 

t = 2.194b 

t = 4.160c 

After 

72.9 
8.9 

110.8 
13.8 

133.9 
14.7 

Controls (n = 17) 

Before After 

75.7 75.2 
7.9 10.6 

t = 0.241d 

113.6 120.4 
13.8 12.3 

t = - 1 . 8 0 2 d 

147.5 152.9 
14.8 17.9 

t = - 1 . 9 5 9 d 

a p < .02. 
b p < .05. 
c p < .001. 
d Not significant. 
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physical activity than they were accustomed to (by 
eliminating recreational sports) would have a negative 
effect on their physical fitness. Their trend toward 
becoming deconditioned would indicate that their 
concerns were justified. 

Although no women were included in this study, a 
pilot 16-day jogging program was conducted in which 
two women did participate. They could not complete 
the three-minute step test due to fatigue of the quad
riceps femoris muscles. Inclusion of women in this 
study would have required using a different "pro
longed work" test than the three-minute step test. 

Other factors reflecting physical fitness in alcohol
ics, such as changes in blood pressure and pulmonary 
function, should be done to substantiate further the 
recommendation that physical conditioning be in
cluded in all alcohol rehabilitation programs. 

SUMMARY 

Unlike the subjects of other investigators, the 48 
young alcoholic men who participated in our study 
did not have high resting heart rates: 6.25 percent had 
resting heart rates of 95 bpm or greater, compared to 
14 percent of the subjects reported on by Pader2 and 
30 percent of those reported on by Frederiksen and 
Hed.3 

The joggers in our group (mean age, 23.7 years), 
responded to exercise in a way similar to the joggers 
studied by Gary and Guthrie (mean age, 38.9 years)5: 
resting heart rate and heart-rate response to exercise 
decreased after the jogging program. Also, control 
subjects were similar in that heart-rate response to 
exercise increased during both studies. Our young 
alcoholic men who served as controls did not, how
ever, show increased resting heart rates during the 
period of the study, as did the control subjects of 
Gary and Guthrie.5 
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