
ABSTRACT 

. . 
weeks o f d e s  d . MS in Adult FitnessICardiac Rehabilitation, 

This study compared body composition responses as a result of 12 weeks of training on 
various home exercise equipment. Ninety-four sedentary adults ranging in age from 23 to 
49 years were randomly assigned to 1 of 5 groups: stationary bicycle (B = 19); cross- 
country ski simulator (XC = 22); motorized treadmill (T = 21); hydraulic stepper (S = 15); 
or control (C = 17). Data collected on subjects included various circumference 
measurements and body composition before and after the training. Experimental groups 
trained 3 days a week, 30-45 min per day, at 8 1.1 - 87.1 % HRmax. Triceps measurement 
were significantly (p < .05) decreased in the male B group, and the female B, XC, and T 
groups from pre-to posttest. The male B and XC groups significantly (p < .05) decreased 
chest measurements. Waist measurements were significantly (p < .05) decreased in the 
male B, XC, and T groups, and female B and XC groups. All exercise groups excluding 
the female B group significantly (p < .05) decreased hip circumferences. Thigh 
circumferences were not significantly (p < .05) altered in any of the experimental groups. 
Subject weight was significantly (p < .05) decreased in the B, XC, and T groups for both 
males and females. Males significantly (p < .05) decreased percent body fat by 8.1% (26.0 
to 23.9) in the B group. 10.3% (28.1 to 25.2) in the XC group. 10.2% (27.4 to 24.6) in 
the T group, and 9.0% (25.6 to 23.3) in the S group. Females significantly (p < .05) 
decreased percent body fat 4.7% (38.0 to 36.2) in the B group, 6.6% (33.2 to 3 1 .O) in the 
XC group, and 4.6% (35.1 to 33.5) in the T group. All male experimental groups were 
significantly (p < .05) different from the C group. There was no significant (p > .05) 
difference detected between the female groups. 
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INTRODUCTION 

Thirty-four million adult Americans are overweight by at least 20% above their 

desired weight (7). An overweight individual is at a greater risk for cardiovascular diseases 

such as hypertension, hyperlipidemia, and noninsulin dependent diabetes (5). Because of 

these health risks, a weight management program is necessary for overweight individuals. 

Studies have shown that aerobic exercise will reduce total body weight and body fat (1 1). 

An activity that uses large muscle groups, that can be maintained continuously, and that is 

rhythmical in manner can be considered a form of aerobic exercise. Some examples of 

aerobic exercise are: walking-hiking, jogging-running, cycling, cross-country skiing, 

dancing, rowing, stair climbing, swimming, skating, and various endurance game activities 

(1 1. 

'The national "fitness craze" has motivated many companies to develop special 

aerobic exercise training equipment. This equipment is designed to replicate an aerobic 

activity in a stationary state. Several million Americans purchase exercise equipment for 

their personal use each year. When used properly and consistently, home exercise 

equipment has the potential to decrease both body weight and body fat. 

Currently, there is a wide variety of aerobic exercise equipment on the market 

designed to decrease total body weight and body fat. There are more than 60 national and 

international manufacturers of stationary bicycles, cross-country ski simulators, treadmills, 

steppers, rowers, and climbers (12). With such a wide variety of exercise equipment on 

the market, and an endless list of manufacturers claiming their equipment produces the 

greatest amount of weight loss in the shortest amount of time, there is a need to compare 

the body composition responses following training on various modes of the most 

commonly purchased home exercise equipment. 

The purpose of this study was to determine how body composition changed as a 

result of a 12 week exercise program on various pieces of exercise equipment including a 

1 



motorized treadmill, cycle ergometer, hydraulic stepper, or NordicTrack cross-country ski 

simulator. 

METHODS 

Subiects 
Subjects were apparently healthy, sedentary adults between the ages of 23 and 49 

years. A newspaper advertisement was placed in the December 12,1994 edition of The La 

Crosse Tribune to recruit subjects. A telephone screening, including a health history 

questionnaire (see Appendix A), was conducted prior to participation in any phase of the 

study. This information was used to screen subjects who were at risk for coronary or 

metabolic disease, medications that would alter testing results, and orthopedic problems. 

Subjects had to be availability from January 1 to May 1, 1995, and not involved in a 

regular exercise program within 6 months prior to the study. Subjects who met the criteria 

were selected on a first come first serve basis. 

An informational meeting was conducted for all subjects who agreed to participate 

in the study. Subjects were required to sign an informed consent document (see Appendix 

B) and pay a $50.00 fee, which was refunded upon the completion of the study. Subjects 

were then randomly assigned to 1 of 5 groups: stationary cycle, cross-country ski 

simulator (X-C ski simulator), treadmill, stepper, and control. 

Originally, 102 individuals volunteered to participate in the study, with 94 subjects 

completing the study: 45 males ages 28 to 39 years, and 49 females ages 23 to 49 years. 

Eight subjects failed to complete the study due to loss of interest (3), injury (3), or job 

schedules (2). 

Prior to testing, the subjects in the exercise groups were required to attend a 

: minimum of 2 training sessions on their assigned modality. In addition, subjects were 



instructed on pulse taking, stretching, warm-up and cool-down, and logging their 

workouts. An additional training session was conducted at the Human Performance Lab 

on the University of Wisconsin-La Crosse campus for all subjects in the study. Tie 

subjects were walked through the testing procedures, familiarizing subjects with the 

laboratory procedures, equipment, and environment. All final questions were answered, 

and testing appointments were made. 

Testing Procedures 

Pre- and posttesting sessions involved circumfererlce and body fat measurements. 

Body composition was determined by hydrostatic weighing. 

Subjects performed two vital capacity tests. The larger of the two vital capacity was 

rounded up to the nearest liter and recorded. The rounded up volume was used for the 

rebreathing bag volume for the residual volume test. Subjects' weight (Ibs) and height 

(inches) were recorded (dry and in a bathing suit). The subjects were instructed to rinse off 

completely in the shower to remove all oils from their skin and hair. 

Residual volume was determined by the closed circuit oxygen dilution method (10). 

A nitrogen analyzer was used to measure the gas that was expired and inspired during the 

test. A chart recorder recorded the amount of nitrogen throughout the test. The chart 

recorder was calibrated to the room values for nitrogen prior to each test. 

Before each test, the rebreathing bag was flushed with oxygen, emptied with a 

vacuum pump, and then refilled with the appropriate amount of oxygen determined by a 

vital capacity test. Subjects were immersed in the hydrostatic weighing tank to shoulder 

level while the test was performed. The subjects placed a nose clip on and put their mouth 

around the mouth piece. After a couple normal breaths, the subjects were instructed to take 

a deep breath in and exhale completely. Once the air was completely exhaled, the subjects 

gave the tester a signal by raising one finger. The connection to the rebreathing bag was 

then made. Subjects were then instructed to take a deep breath, then breathe in and out 



normally. The subjects continued to breathe in this manner until the recording chart 

reached equilibrium. 

The procedures were completed twice, and the results were calculated. If the 

results differed by under 0.1 liters, the average was calculated and recorded. If the 

difference was greater than 0.1 liters, a third test was performed, and the average value was 

calculated and recorded. The average value was used for determining percent of body fat. 

Residual volume was calculated by the following equation (6): 

@V + BVDS) X (EN - IN) 
RV = (AN - FN) - RVDS X BTPS Correction 

BV = Bag Volume of 0 2  (ml) 
BVDS = BV Dead Space (ml) 
EN = Equilibrium Nitrogen (ml) 
IN = Initial Nitrogen (ml) 
RVDS = VR Dead Space (ml) 
AN = Alveolar Nitrogen (rnl) 
FN = Final Nitrogen (ml) 

Hydrostatic weight was determined by the use of electronic load cells attached to a 

underwater chair. These load cells bend slightly with the weight of the subjects on the 

chair. 

After the residual volume was recorded, the subjects were instructed to stand 

motionless away from the chair with the water at shoulder level. The chair was then 

calibrated at 0.0 kg and 4.0 kg. If subjects had difficulty submerging completely, a weight 

belt was placed across their lap, and the calibration was done with the weight belt on the 

chair. The subjects returned to the chair and removed any air bubbles from their suit, skin, 

and hair. Subjects were instructed to take a few deep breaths and exhale completely. 

Submeaion occurred during the exhalation process by bending forward. Subjects were 

instructed to remain as stationary as possible once they were submerged and had exhaled 

completely. A finger signal informed the tester the subject had completely exhaled. At this 



point, the underwater weight was calculated by the computer. After the weight was 

recorded, the subjects were signaled to come up to the surface of the water. This process 

was repeated 6 to 12 times until several similar values are obtained. The criteria used to 

select the representative underwater weight were based on: 1) the highest weight observed 

if it was obtained twice; 2) the second highest weight observed if it was obtained more 

than once, and the first criteria was not attained; or 3) the third highest weight observed if 

the first two criteria were not attained (10). 

Body density and percent body fat (2) was calculated by the following equations: 

%body fat = - 4.142 x 100 
BD 

MA = Mass in the Air (Kg) 
DW = Density of.Water (Kg/L) 
MW = Mass under Water (Kg) 
RV = Residual Volume (L) 

Circumference measurements were taken to the nearest .5 cm. Locations of the 

circumference measurements included: waist, at the natural waist; hips, at the largest 

protrusion of the gluteal muscle; tricep, at the mid point between the shoulder and elbow; 

thigh, at the mid point between the hip and knee; and chest (male subjects only), at the 

nipple line. Two measurements were taken, with the average recorded. All measurements 

were taken in the relaxed state, and by the same tester for both pre- and posttesting. 

Training Pr- 

The 12 week training program consisted of supervised exercise at the La Crosse 

Family YMCA 3 days a week, from January 16 to April 8. Subjects in the stationary cycle 

group utilized a Bodyguard 955 Ergocycle (Bodyguard Fitness, Inc.. Sainte Foy, Quebec, 



Canada) for training. The NordicTrack Achiever (NordicTrack, Inc., Chaska, MN) was 

used for training by the X-C ski simulator group. The subjects in the treadmill group 

trained on the Trimline 1 100 Motorized treadmill (Roadmaster Corporation, Irving, TX). 

and the subjects in the stepper group trained on the Precor 721E hydraulic stepper (Precor, 

Inc., Bothell, WA). The control group was instructed to maintain their current lifestyle 

behaviors, including eating habits and sedentary activity levels. 

Training consisted of 3 days per week for 12 weeks. for a total of 36 sessions. All 

exercise groups trained at a self-selected level of intensity. The duration of exercise 

sessions was progressive as follows: week 1: 20 minutes pcr session; week 2: 30 minutes 

per session; week 3: 35 minutes per session; weeks 4-12: 40-45 minutes per session. 

Hem rate monitoring was done by counting carotid or radial pulse for 10 seconds prior to 

exercising, during the aerobic phase, and during the "cool-down" phase and recorded after 

each session in a personal exercise log. 

During weeks 1 and 12 of the training program, subjects completed a 3-day dietary 

record. Diet records were analyzed by the Nutritionist IV nutrition analysis program 

(Version 3.0, N-Squared Computing, Salem, OR). All of the exercise groups received 

basic dietary literature the second week of training along with their results of the first 

Nutritionist IV analysis. 

Statistical 

The BMDP statistical software (University of California Press, Los Angeles, CA) 

was used for data analysis. Descriptive statistics were computed for all variables, ~ncludirig 

means and standard deviations. A one-way analysis of variance (ANOVA) was used 

across pretesting scores to determine initial difference. A three-way ANOVA with repeated 

measures was used to determine significant differences between pretesting, posttesting, 

groups, and sex as a result of training. Tukey's post hoc test was used to determine 

pairwise differences. The .05 level of confidence was used for all the statistical analyses. 



All data were obtained from subjects between the ages of 23 and 49 years who were 

screened prior to any testing. No significant (p > .05) difference was detected in age, 

weight, height, V02ma~ (mlekgsmin), or percent body fat among overall subjects, males, 

or females in any of the five grGups prior to training. Descriptive data of the overall subject 

population are displayed in Table 1. Descriptive data of the male population are displayed 

in Table 2, and descriptive data of the female population are displayed in Table 3. 

No significant (p < .05) differences was found between exercise groups for percent 

of maximal heart rate (%HRrnax) in the overall, male, and female groups (see Table 4). 

The overall population's %HRmax was 84.3% for the stationary cycle group, 82.7% for 

the X-C ski simulator group. 84.9% for the treadmill group. and 85.1% for the stepper 

group. 

Caloric Intake 

Daily caloric intake significantly (p c .05) decreased from pre- to posttesting for the 

four exercise groups in the overall population: stationary cycle group (12.4%). X-C ski 

simulator group (12.2%), treadmill group (9.4%). stepper group (1 1.8%). and control 

group (7.9%) (see Table 5). In the female population, caloric intake significantly (p c .05) 

decreased in the treadmill group 18.4% from pre- to posttesting. No significant (p > .05) 

differences were found between groups for the overall, male, or female groups. 

 trice^ Circumference 

Triceps circumference decreased significantly (p c .05) from pre- to posttesting for 

the stationary cycle group (2.6%), X-C ski simulator group (2.4%). and treadmill group 

(1.9%) in the overall population (see Table 6). In the male population, the stationary cycle 

group significantly (p < .05) decreased their triceps circumference by 3.0% from 



Table 1. Descriptive characteristics of the overall subject population prior to training 
(N = 94). 

Variable Group (n) X+SD Range 

AB&d 
Stepper (1 5) 38.1 + 6.57 25 - 49 
Treadmill (2 1) 37.0 + 5.10 23 - 48 
X-C Ski sin: .lator (22) 37.2 + 3.90 30 - 45 
Stationary cycle (19) 38.0 + 5.78 30 - 49 
Control (17) 35.7 + 5.95 23 - 49 

Stepper (15) 172.0 + 8.98 154.94 - 185.42 
Treadmill (2 1) 171.2 + 10.32 151.64 - 192.40 
X-C Ski simulator (22) 171.4 + 9.15 158.75 - 193.04 
Stationary cycle (19) 170.8 + 7.07 158.75 - 182.24 
Control (17) 17 1.4 + 8.58 152.40 - 185.42 

Stepper (1 5) 82.9 + 16.1 64.5 - 110.0 
Treadmill (2 1) 82.3 + 14.6 60.4 - 1 15.9 
X-C Ski simulator (22) 80.8 + 15.6 60.0 - 120.4 
Stationary cycle (19) 82.9 + 14.5 60.4 - 1 12.9 
Control (17) 81.2 &- 16.6 54.4 - 109.5 

rn -u 
Stepper ( 15) 34.8 + 8.29 25.2 - 57.2 
Treadmill (21) 36.5 + 7.03 23.3 - 49.0 
X-C Ski simulator (22) 34.2 + 6.47 23.1 - 45.0 
Stationary cycle (19) 32.1 + 7.36 18.1 - 45.8 
Control (17) 39.1 i 6.95 28.5 - 50.2 

2LEbWa 
Stepper (15) 
Treadmill (2 1) 
X-C Ski simulator (22) 
Stationary cycle (19) 
Control (17) 



Table 2. Descriptive characteristics of the male subject population prior to training 

Variable Group (n) XkSD Range 

Stepper (8) 36.8 + 4.20 28 - 40 
Treadmill (8) 35.0 + 2.56 30 - 38 
X-C Ski simulator (9) 36.4 + 3.54 30 - 39 
Stationary cycle (10) 35.3 + 2.79 31 - 39 
Control (lo) 34.8 + 3.22 30 - 39 

Stepper (8) 178.8 + 5.32 17 1.45 - 185.42 
Treadmill (8) 179.4 + 9.91 166.37 - 192.40 
X-C Ski simulator (9) 177.9 + 7.92 164.34 - 193.04 
Stationary cycle (10) 174.8 + 4.90 168.27 - 182.24 
Control (lo) 175.3 + 5.43 167.64 - 185.42 

Stepper (8) 90.8 + 17.8 64.5 - 110.0 
Treadmill (8) 92.8 + 14.4 76.4 - 1 15.9 
X-C Ski simulator (9) 92.8 + 13.9 78.2 - 120.4 
Stationary cycle (10) 91.8 + 11.6 75.0 - 1 13.3 
Control (lo) 90.5 + 13.2 71.8 - 109.5 

(m1.k~- lamin- 1) 
Stepper (8) 
Treadmill (8) 
X-C Ski simulator (9) 
Stationary cycle (10) 
Control (lo) 

2LblYfa 
Stepper (8) 
Treadmill (8) 
X-C Ski simulator (9) 
Stationary cycle (10) 
Control (lo) 



I Variable Group (n) X &SD Range 

39.7 i- 8.64 25 - 49 
38.3 * 5.92 23 - 48 
37.7 L- 4.19 33 - 45 

Stationary cycle (9) 41.0 + 6.87 30 - 49 
37.0 + 8.68 23 - 49 

164.5 * 5.15 154.94 - 169.42 
166.1 * 6.89 151.64 - 180.34 

X-C Ski simulator (I 3) 166.9 + 7.15 158.75 - 186.69 
Stationary cycle (9) 166.3 * 6.53 158.75 - 176.25 

165.9 * 9.54 152.40 - 177.80 
l3udllm 

Stepper (7) 74.0 + 7.7 64.5 - 84.7 
Treadmill (13) 75.8 + 10.8 60.4 - 92.2 
X-C Ski simulator (1 3) 72.5 + 10.8 60.0 - 94.5 
Stationary cycle (9) 73.1 + 10.8 60.4 - 94.5 
Control (7) 67.9 + 10.9 54.4 - 85.4 

YP2- -. - 
Stepper (7) 
Treadmill ( 1 3) 
X-C Ski simulator (1 3) 
Stationary cycle (9) 
Control (7) 

filaxul 
Stepper (7) 
Treadmill (1 3) 
X-C Ski simulator (13) 
Stationary cycle (9) 
Control (7) 



Table 4. Values for maximal heart rate (HRmax), average training heart rate 
(HRavg), and training intensity (%HRmax) for exercise groups over the 12 
weeks of training. 

Group HRmax HRavg %HRmax 
X+SD X i S D  X k S D  

Overall 
Males 
Females 

X-C Ski simulator 
. . 

Overall 
Males 
Females 

Treadmill 
Overall 
Males 
Females 

SkQlW 
Overall 
Males 
Females 

pre- to posttesting. In the female population, triceps circumidrence significantly (p c .05) 

decreased in the stationary cycle group (2.6%), X-C ski simulator group (2.5%). and 

treadmill group (2.3%). The stationary cycle groups, X-C ski simulator groups. and 

treadmill groups in the overall and female populations were significantly (p < .05) different 

than the control group. No significant (p > .05) difference was found between groups in 

the male population. 



Table 5. Pretest scores, posttest scores, percent change, and comparison between 
modalities for calorie intake (Kcal). 

Group 
Differences 

Pretesting Posttesting Change (%) Between 
X+SD X+SD Modes 

Overall 
Stationary cycle 2252.3 + 654.8 1973.4 k 585.7* -278.9 (12.4) 
X-C Ski simulator 2161.9 + 741.3 1899.0 + 704.3* -262.9 (12.2) 
Treadmill 2082.6 + 481.1 1886.1 608.0* - 196.2 (9.4) NS 
Stepper 2301.6 f 593.6 2030.1 5333.0* -27 1.5 (1  1.8) 
Control 2280.1 k368.5 2098.9 + 470.8* -181.2 (7.9) 

MakS 
Stationary cycle 2684.2 5662.1 2347.4 k 522.9 -336.8 (12.5) 
X-C Ski simulator 2660.1 + 546.5 2275.1 + 751.9 -385.0 (14.5) 
Treadmill 2373.5 + 571.4 2404.1 + 621 .O 30.6 (1.3) NS 
Stepper 2679.3 k 566.6 2208.3 + 352.3 -471 .O (17.6) 
Control 2362.3 & 453.2 2317.5 + 446.9 -44.8 (1.9) 

Females 
Stationary cycle 1820.4 + 230.7 1599.3 k 375.0 -22 1.1 (1  2.1) 
X-C Ski simulator 1817.0 + 668.9 1638.6 + 558.3 -178.4 (9.8) 
Treadmill 1888.7 f 299.2 1540.8 + 260.5* -347.9 (18.4) NS 
Stepper 1923.8 334.3 1851.8 k 208.6 -72.0 (3.4) 
Control 2156.8 176.5 1771.0 + 305.4 -385.8 (17.9) 

* Significantly different than pretesting (p < .05) 

Chest Circumference 

Chest circumferences significantly (p < .05) decreased in both the stationary cycle 

group (3.3%) and the X-C ski simulator group (3.4%) in the male population (see Table 

7). The stationary cyclegroup and X-C ski simulator group were significantly (p < .05) 

different than the control group. 

1 Waist circumference significantly (p < .05) decreased from pre- to posttesting for 
I 

all four of the exercise groups in the overall population: stationary cycle group (4.5%). 



Table 6. Pretest scores, posttest scores, percent change, and comparison between 
modalities for triceps circumference measurements (cm). 

Differences 
Group Pretesting Posttesting Change (%) Between 

XkSD XkSD Modes 

X-C Ski iimulator 29.5 $ 3  
Treadmill 31.1 z3.5 30.5 3.7* 
Stepper 30.3 + 2.7 30.1 + 2.9 
Control 30.1 k 4.0 30.5 i- 3.8 

h!I&s 
Stationary cycle 33.1 + 3.7 32.1 f 2,7* 
X-C Ski simulator 32.2 f 3.1 31.5 + 3.2 
Treadmill 32.1 z 2.3 31.6 z2.4 
Stepper 3 1 . 6 ~ 3 . 0  31.2k3.4 
Control 32.7 + 2.8 32.9 i- 2.7 

Females 
Stationary cycle 27.8 + 1.8 27.1 + 1.9* 
X-C Ski simulator 27.6 + 2.2 26.9 + 2.4* 
Treadmill 30.5 4.1 29.8 + 4.2* 
Stepper 28.8 + 1.4 28.9 + 1.7 
Control 26.5 + 2.2 27.1 + 2.3* 

*significant different than pretesting (p c .05) 

Table 7. Pretest scores, posttest scores, percent change, and comparison between 
modalities for chest circumference measurement (cm). 

Group 

w 
Stationary cycle 
X-C Ski simulator 
Treadmill 
Stepper 
Control 

Differences 
Pretesting Posttesting Change (%) Between 
X+SD X &SD Modes 

* Significantly different than pretesting (p < .05) 



X-C ski simulator group (5.0%). treadmill group (2.8%). and stepper group (3.9%) (see 

Table 8). In the male population, waist circumference significantly (p < .05) decreased in 

all four of the exercise groups: stationary group (4.2%), X-C ski simulator group (7.0%). 

treadmill group (3.0%) and stepper group (5.1%). In the female population, waist 

circumference significantly (p < .05) decreased in the stationary cycle group (5.0%) and 

X-C ski simulator group (3.3%). 

Among the overall population, all four exercise groups were significantly (p c .05) 

different than the control group. In the male population, the stationary cycle, X-C ski 

simulator, and stepper groups were significantly different (p < .05) than the control group. 

In the female population, the stationary cycle group was found to be significantly different 

(p < .05) than the control group. 

Hip circumference significantly (p < .05) decreased from pre- to posttesting for all 

four of the exercise groups in the overall population: stationary cycle group (4. I %), X-C 

ski simulator group (3.6%), treadmill grcup (3.1 %), and stepper group (2.3%) (see Table 

9). In the male population, hip circumference significantly (p < .05) decreased in all four 

of the exercise groups: stationary cycle group (4.6%), X-C ski simulator group (3.4%), 

treadmill group (3.4%) and stepper group (2.4%). In the female population, hip 

circumference sig~lificantly (p < .05) decreased in the stationary cycle group (3.6%). X-C 

ski simulator group (3.7%). and treadmill group (3.2%). 

The stationary cycle group, X-C ski simulator group, and treadmill group were 

significantly (p < .05) different than the control group in the overall population. The 

stationary cycle group and the X-C ski simulator group were significantly (p < .05) 

different than the control group in the male population. No significant (p > .05) difference 

was found between groups in the female population. 



Table 8. Pretest scores, posttest scores, percent change, and comparison between 
modalities for waist circumference measurement (cm) . 

Differences 
Group Pretesting Posttesting Change (%) Between 

X+SD X+SD Modes 

Overall 
Stationary cycle 9 1.2 + 1 1.3 87.1 & 10.5* -4.1 (4.5) 
X-C Ski simulator 88.1 + 13.9 83.7 & 12. I* -4.4 (5.0) 
Treadmill 90.0 + 11.8 87.5 + 11.5* -2.5 (2.8) B,X,T,S > C 
Stepper 89.9 f 13.5 86.4 f 11.7* -3.5 (3.9) 
Control 87.1 + 14.5 87.8 + 14.9 0.7 (0.8) 

Mak 
Stationary cycle 98.1 + 6.8 94.0 + 5.1 * -4.1 (4.2) 
X-C Ski simulator 100.1 12.0 93.1 & 1 1.9* -7.0 (7.0) 
Treadmill 97.6 + 9.6 94.7 + 11.7* -2.9 (3.0) B,X,S > C 
Stepper 98.3 + 12.6 93.3 + 11.4* -5.0 (5.1) 
Control 95.6 k10.9 95.7 + 12.0 0. I (0.1) 

Females 
Stationary cycle 83.6 + 10.5 79.4 + 9.5* -4.2 (5.0) 
X-C Ski simulator 79.8 + 7.6 77.2 f 6.9* -2.6 (3.3) 
Treadmill 85.3 + 10.7 83.1 * 9.1 -2.2 (2.6) B > C 
Stepper 80.3 + 6.3 78.6 + 5.8 -1.7 (2.1) 
Control 75.1 + 9.7 76.5 + 1 1.3 1.4 (1.9) 

* Significantly different than pretesting (p -c .05) 

Thigh circumference significantly (p < .05) decreased from pre- to posttesting in all 

four of the exercise groups in the overall population: stationary cycle group (2.0%), X-C 

ski simulator group (3.0%). treadmill group (3.1%). and stepper group (2.2%) (see Table 

10). No significant (p > .05) difference was found between groups in the overall, male, 

and female populations. 



Table 9. Pretest scores, posttest scores, percent change, and comparison between 
modalities for hip circumference measurement (cm) . 

Differences 
Group Pretest Posttest Change (%) Between 

X +SD X f SD Modes 

Orerall 
Stationary cycle 107.4 f 6.5 103.0 + 5.7* -4.4 (4.1) 
X-C Ski simulator 105.9 + 7.5 102.1 f 6.9* -3.8 (3.6) 
Treadmill 108.4 f 7.6 105.0 f 7.2* -3.4 (3.1) B,X,T > C 
Stepper 106.9 f 8.2 104.4 f 7.2* -2.5 (2.3) 
Control 105.1 + 7.6 104.4 + 7.1 -0.7 (0.7) 

Male 
Stationary cycle 108.5 + 5.2 103.5 k 5.2* -5.0 (4.6) 
X-C Ski simulator 108.8 + 6.9 105.0 + 7.5* -3.8 (3.5) 
Treadmill 109.6 f 7.9 105.9 + 8.2* -3.7 (3.4) B,X > C 
Stepper 105.9 + 9.4 103.4 + 8.5* -2.5 (2.4) 
Control 107.5 + 5.8 107.3 + 5.2 -0.2 (0.2) 

Females 
Stationary cycle 106.3 + 7.9 102.5 f 6.4* -3.8 (3.6) 
X-C Ski simulator 103.9 k 7.4 100.1 f 5.8* -3.8 (3.7) 
Treadmill 107.8 f 7.7 104.4 f 6.8* -3.4 (3.2) NS 
Stepper 108. l 7.3 105.5 f 5.9 -2.6 (2.4) 
Control 101.7 + 9.0 100.2 + 7.0 -1.5 (1.5) 

* Significantly different than pretesting (p c .05) 

Body weight was significantly (p < .05) different from pre- to posttesting in all four 

of the exercise groups for the overall population: stationary cycle group (3.3%). X-C ski 

simulator group (4.3%). treadmill group (3.3%). and stepper group (2.4%) (see Table I I ) .  

In the male population, body weight significantly (p < .05) decreased in the stationary 

cycle group (3.7%). X-C ski simulator group (5.2%). and treadmill group (3.6%). In the 

female population, body weight significantly (p c .05) decreased in the stationary cycle 

group (2.7%). X-C ski simulator group (3.7%). and treadmill group (3.2%). 



Table 10. Pretest scores, posttest scores, percent change, and comparison between 
modalities for thigh circumference measurement (cm). 

Differences 
Group Pretesting Posttesting Change (%) Between 

XfSD XfSD Modes 

Overall 
Stationary cycle 53.7 f 3.8 52.6 f. 3.2* -1.1 (2.0) 
X-C Ski simulator 54.2 f 4.8 52.6 f. 3.7* - 1.6 (3 .O) 
Treadmill 54.6 f 4.8 52.9 f. 4.6* -1.7 (3.1) NS 
Stepper 54.8 i 4.4 53.6 + 3.4* -1.2 (2.2) 
Control 53.6 i 3.8 53.3 + 4.3 -0.3 (0.6) 

Mala 
Stationary cycle 54.3 + 4.5 53.5 + 3.6 -0.8 (1.5) 
X-C Ski simulator 55.4 + 5.9 53.1 + 4.0 -2.3 (4.2) 
Treadmill 54.2 + 4.9 53.3 + 5.0 -0.9 (1.7) NS 
Stepper 54.0 + 5.0 53.0 + 3.6 -1.0 (1.9) 
Control 54.4 & 3.7 54.2 + 4.1 -0.2 (0.4) 

Females 
Stationary cycle 53.0 3.1 51.6 & 2.6 - 1.4 (2.6) 
X-C Ski simulator 53.2 & 3.9 52.5 k 3.6 -0.7 (1.3) 
Treadmill 54.8 & 4.9 53.3 4.6 -1.5 (2.7) NS 
Stepper 55.9 + 3.8 54.4 * 3.3 -1.5 (2.7) 
Control 52.5 + 3.9 51.9 k4.5 -0.6 (1.1) 

* Significantly different than pretesting (p < .05) 

The stationary cycle group, X-C ski simulator group, and treadmill group were 

significantly (p c .05) different than the control group in the overall population. In the 

male population, the X-C ski group was significantly (p < .05) different than the control 

group. No significant (p > .05) difference was found between groups in the female 

population. 

Fat weight significantly (p c .05) decreased from pre- to posttesting for all four of 

the exercise groups in the overall population: stationary cycle group (10.0%). X-C ski 



Table 1 1. Pretest scores. posttest scores, percent change, and comparison between 
modalities for body weight (Kg). 

Differences 
Group Pretesting Posttesting Change (%) Between 

X+SD XkSD Modes 

Overall 
Stationary cycle 83.0 + 14.5 80.3 + 12.6* -2.7 (3.3) 
X-C Ski simulator 80.8 + 15.7 77.3 + 15.0* -3.5 (4.3) 
Treadmill 82.3 + 14.7 79.6 + 14.3* -2.7 (3.3) B,X,T > C 
Stepper 83.0 + 16.1 81.0 f 14.7* -2.0 (2.4) 
Control 8 1.2 + 16.6 8 1 .O + 17.0 -0.2 (0.2) 

Mala 
Stationary cycle 91.9 + 1 1.6 88.5 + 9.1' -3.4 (3.7) 
X-C Ski simulator 92.9 + 13.9 88.1 + 14.8* -4.8 (5.2) 
Treadmill 92.8 + 14.4 89.5 + 14.3* -3.3 (3.6) X > C 
Stepper 90.8 ~ 1 7 . 8  88.0 + 15.7 -2.8 (3.1) 
Control 90.5 + 13.2 90.1 14.1 -0.4 (0.4) 

Female 
Stationary cycle 73.1 + 10.8 71.1 + 9.2* -2.0 (2.7) 
X-C Ski simulator 72.5 + 10.8 69.8 + 10.0* -2.7 (3.7) 
Treadmill 75.9 f 10.9 73.5 + 10.8* -2.4 (3.2) NS 
Stepper 74.0 + 7.7 73.0 + 8.9 -1.0 (1.4) 
Control 67.9 1 1.0 67.9 + 1 1.6 0.0 (0.0) 

* Significantly different than pretesting (p c .05) 

simulator group (1 l.6%), treadmill group (9.7%). and stepper group (7.5%) (see Table 

12). In the male population, fat weight significantly (p c .05) decreased in all four of the 

exercise groups: stationary grmp (12.4%). X-C ski simulator group (14.3%). treadmill 

group (13.5%) and stepper group (1 1.6%). In the female population, fat weight 

significantly (p < .05) decreased in the stationary cycle group (7.5%). X-C ski simulator 

group (9.5%). and treadmill group (7.4%). 

All four exercise groups in the overall population were significantly (p < .05) 

different than the control group. The stationary cycle group, X-C ski simulator group, and 



Table 12. Pretest scores, posttest scores, percent change, and comparison between 
n~odalities for fat weight (Kg). 

Differences 
Group Pretesting Posttesting Change (%) Between 

X+SD X+SD Modes 

Overall 
Stationary cycle 26.1 + 7.2 23.5 + 8.7* -2.6 (10.0) 
X-C Ski simulator 25.1 + 7.8 22.2 + 7.7* -2.9 (1 1.6) 
Treadmill 26.7 + 8.6 24.1 + 8.2* -2.6 (9.7) B,X,T,S > C 
Stepper 25.2 + 8.0 23.3 + 7.9* -1.9 (7.5) 
Control 24.0 + 8.5 24.1 + 8.7 0.1 (0.4) 

M d B  
Stationary cycle 24.2 + 7.5 21.2 4 5.0* -3.0 (12.4) 
X-C Ski simulator 26.6 k ?.7 22.8 + 10.1* -3.8 (14.3) 
Treadmill 26.0 + 5.5 22.5 + 8.7* -3.5 (1 3.5) B,X,T > C 
Stepper 24.2 + 10.0 21.4 + 9.4* -2.8 (1 1.6) 
Control 25.0 k 9.4 25.3 + 9.6 0.3 (1.2) 

Females 
Stationary cycle 28.1 + 6.8 26.0 + 5.9* -2.1 (7.5) 
X-C Ski simulator 24.1 + 6.3 2 1.8 + 6.0* -2.3 (9.5) 
Treadmill 27.1 + 8.4 25.1 f 8.1' -2.0 (7.4) NS 
Stepper 26.3 + 5.7 25.4 + 5.6 -0.9 (3.4) 
Control 22.5 + 7.5 22.4 + 7.6 -0.1 (0.4) 

* Significant difference than pretesting (p < .05) 

treadmill group were significantly (p e .05) different than the control group. No significant 

(p > .05) difference was found between groups in the female population. 

Fat Free Mass 

Fat free mass was not significantly (p > .05) altered in any for the groups from pre- 

to posttesting (see Table 13). No significant (p=,05) difference was found between 

groups for the overall, male, and female populations. 

Percent Bodv Fat 

Percent body fat significantly (p c .05) decreased from pre- to posttesting for all 

four of the exercise groups in the overall population: stationary cycle group (6.3%), X-C 



Table 13. Pretest scores, posttest scores, percent change, and comparison between 
modalities for fat free mass (Kg). 

Differences 
Group Pretest Posttest Change (%) Between 

X+SD X +SD Modes 

Overall 
Stationary cycle 56.9 ~t 12.8 56.8 + 12.5 -0.1 (0.2) 
X-C Ski simulator 55.7 + 12.3 55.1 + 11.7 -0.6 (1.1) 
Treadmill 55.7 4 10.5 55.5 + 1 1 .O -0.2 (0.4) NS 
Stepper 57.8 + 12.0 57.7 + 1 1.9 -0.1 (0.2) 
Control 57.2 + 1 1.4 56.9 + 1 1.1 -0.3 (0.5) 

Milks 
Stationary cycle 67.6 + 6.2 67.3 + 5.9 -0.3 (0.4) 
X-C Ski simulator 66.3 + 8.0 65.3 + 8.3 - 1 .O (1.5) 
Treadmill 66.8 + 6.7 67.0 + 7.6 0.2 (0.3) NS 
Stepper 66.6 + 9.3 66.6 + 8.5 -0.0 (0.0) 
Control 65.5 + 5.3 64.8 + 5.6 -0.7 (1.1) 

Females 
Stationary cycle 
X-C Ski simulator 
Treadmill 
Stepper 
Control 

* Significant difference than pretesting (p < .05) 

ski simulator group (8.0%), treadmill group (6.2%), and stepper group (6.2%) (see Table 

14). In the male population, percent body fat significantly (p < .05) decreased in all four of 

the exercise groups: stationary group (8.1 %), X-C ski simulator group (l0.3%), treadmill 

group (10.2%). and stepper group (9.0%). In the female population, percent body fat 

significantly (p c .05) decreased in the stationary cycle group (4.7%), X-C ski simulator 

group (6.6%). and treadmill group (4.6%). 

All four of the exercise groups were significantly (p c .05) different than the control 

groups in the overall and male populations. No significant (p > .05) difference was found 

between groups for the female population. 



Table 14. Pretest scores, posttest scores, percent change, and comparison between 
modalities for percent body fat (%). 

Differences 
Group Pretesting Posttesting Change (%) Between 

X+SD X+SD Modes 

-I 
Stationary cycle 3 1.7 + 7.9 29.7 + 7.7* 
X-C Ski simulator 3 1.1 + 7.0 28.6 + 7.3* 
Treadmill 32.1 7 7.5 30.1 I 7.9* 
Stepper 30.1 I8 .1  28.5 8.7* 
Control 29.2 + 7.2 29.4 + 6.7 

u 
Stationary cycle 26.0 + 5.5 23.9 + 4.1* 
X-C Ski simulator 28.1 6.9 25.2 + 7.5* 
Treadmill 27.4 + 6.0 24.6 + 6.0* 
Stepper 25.6 7 7.8 23.3 z8.3* 
Control 26.9 + 7.0 27.3 + 6.7 

Females 
Stationary cycle 38.0 + 4.6 36.2 + 4.6* - 1.8 (4.7) 
X-C Ski simulator 33.2 + 6.6 31.0 + 6.5* -2.2 (6.6) 
Treadmill 35.1 2 6.9 33.5 + 7. I* -1.6 (4.6) NS 
Stepper 35.3 4.9 34.5 + 4.3 -0.8 (2.3) 
Control 32.6 + 6.5 32.4 * 6.0 -0.2 (0.6) 

* Significant difference than pretesting (p < .05) 

DISCUSSION 

The purpose of this study was to compare the body composition results of 12 

weeks of training on home exercise equipment. Four exercise modes were used in this 

study: the stationary cycle, X-C ski simulator, motorized treadmill, and hydraulic stepper. 

The American College of Sports Medicine (1) recommends a training intensity of 

4590% of maximal heart rate (%HRmax) be used to bring about training responses, 

including changes in body composition. All the exercise groups had a training intensity 

between 8 1.6 % to 87.1 %HRmax, which is an appropriate intensity to bring about a 

training respcnse. 
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All groups significantly decreased their calorie intake from pre- to posttesting, with 

no difference between the groups. Research has shown the combination of reduced calorie 

intake and aerobic exercise will produce a greater weight loss and percent body fat loss than 

exercise alone (13). Since all groups reduced their caloric intake similarly, any differences 

in body weight and percent body fat were the result of training. I 
Attendance for all four of the exercise groups was 97% throughout the training, 

with no difference between groups. There was no difference in frequency, duration, and 

intensity of training between groups. This would indicate that any differences in body 

composition could be the result of the mode of exercise. 

The stationary cycle group, X-C ski simulator group, and treadmill group in both 

the female and male populations significantly decreased their body weight. The stepper 

group also decreased its body weight, but not significantly. The male population's weight 

loss was slightly higher than that of the females. Wilmore (1 1) compared several studies 

that dealt with weight loss during exercise and found that the average change in body 

weight ranged from -5.7 to + 1.4 kg. This finding agrees with the findings of the present 

study, in which weight loss ranged from -3.8 to -0.9 kg. 

Fat free mass was not significantly altered in any of the four exercise groups in both 

the female and male population. Also, there was no difference between groups when 

compared to the control group. Additional studies have shown similar results. Girandola 

and Katch (3) found that fat free mass did not significantly change after 9 weeks of exercise 

training. This implies that the weight loss was due to a reduction in body fat and not fat 

free mass. 

All four of the exercise groups for the male population significantly decreased their 

percent body fat, and were found to be significantly different than the control group 

following training. Several studies found results similar to the results of the present study. 
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Pollock, Dimmick, Miller, Kendrick. and Linnerud (8) had subjects exercise by either 

walking or bicycling for 30 minutes, three times a week. Results showed the walking 

group decreased their percent body fat by 3.0% and the bicycling group decreased their 

percent body fat by 1.2%. Thetford (9) compared the effects of jogging and simulated 

skiing on body fat and found that skiers decreased their percent fat slightly more than the 

joggers: 1.37% skiers and 1.2% joggers. Kravitz, Cisar, Christensen, and Setterlund (4) 

found subjects who trained on a stepper for 8 weeks, 3 times a week for 30 minutes 

reduced their percent body fat by 2.39%. 

Only the stationary cycle, X-C ski simulator, and treadmill groups had significant 

within group decreases in percent body fat for the female population. The stepper group 

decreased slightly their percent body fat, but not significantly. There was no difference 

detected between groups. 

A smaller sample size in the female stepper group might explain the nonsignificant 

change in body fat. The stepper group only consisted of seven subjects, while the treadmill 

and X-C ski simulator groups both had 13, and the stationary cycle group had nine 

subjects. 

In conclusion, the results of this investigation generally showed significant 

decreases in body composition with stationary biking, simulated X-C skiing, treadmill 

walking, and stepping training programs. Training effects were independent of mode of 

training when frequency. duration, and intensity of training, along with caloric intake, are 

held constant. Any activity which meets ACSM ( I )  criteria for aerobic exercise can be 

utilized in an exercise training program to bring about positive changes in body 

composition. 
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APPENDIX A 

HEALTH HISTORY QUESTIONAIRE 



PHYSICAL ACTIVITY AND W S  OUESTIONNAI6UPAR-O1* 

Please answer Yes/No to the following questions. 

Yes No 1 .  
Yes No 2. 
Yes No 3. 
Yes No 4. 

Yes No 5. 

Yes No 6. 
Yes No 7. 
Yes No 8. 

Yes No 9. 

Yes No 10. 

Yes No I I .  

Yes No 12. 

Yes No I5 

Has vour doctor ever said vou have heart trouble? 
Do y6u frequently suffer 6om pains in your chest? 
Do vou often feel faint or experience severe dizziness? 
~ a s ~ o u r  doctor ever said th'at your blood pressure was to high? 
If yes. what was it? 
Do you have a family history of coronary or other atherosclerotic 
disease? 
Do you smoke? 
Are you a diabetic? 
Do vou know vour cholesterol number? 
If y&, what i d t  ? 
Has vour doctor ever said that you have a bone or ioint problem such 
as Ghritis, that has been aggravated by exercise, or might be worse -- - 
by exercise? 
Is there any other reason not mentioned here why you should not 
follow an activity program even if you wanted to? 
Are you on any medications? 
What are they? 
Reason for taking: 
Are you currently exercising or have you exercised regularly in the 
past 6 months? 
If yes, elaborate 
Given the choice, which fom of exercise do you prefer: (circle) 
bike stepper NordicTrack treadmill 
When would you be available to exercise throughout the week 
(M T W Th F): 
6-8 A.M. 11-1 P.M. 4-7 P.M. 
Do you plan in being out of town for one week or greater from 1/1/95 
to 5/1/95? 

Name: Age: 
Address: Weight: - - 

Height: 
Home Phone: Work Phone: 
Meeting Date: Monday, 12/19/95 7:00 P.M. Tuesday, 12/20/95 7:00 P.M. 

. . * From: American College of Sports Medicine. (1992) 
dards and Guldel~nes. 1st ed 

. . . Champaign, IL: Human Kinetics, p. 179. 



APPENDIX B 

INFORMED CONSENT 



INFORMED CONSENT 

A COMPARISON OF THE BENEFITS CONSEQUENT TO EXERCISING ON 
FOUR DIFFERENT HOME EXERCISE MACHINES 

Your written consent is needed prior to your participation in this study. Please read this 
document carefully and sign your name on the space provided at the end of the form. 

PURPOSE: The purpose of this study is to compaie the training effects consequent to 12 
weeks of exercising on either a NordicTrack cross-country ski machine, a Precor hydraulic 
stepper, a Bodyguard cycle ergometer, and a Trimline 1 100 motorized treadmill. Variables 
to be analyzed include cardiovascular fitness, resting heart rate and blood pressure, body 
composition, blood lipids (cholesterol, HDL, LDL, & triglycerides), flexibility, upper 
body endurance, and psychological parameters (state anxiety, general well-being, and 
mood states). 

PROCEDURES: I understand that participation in this project requires that I: I) have my 
percent body fat determined by underwater weighing and girth measurements, 2) complete 
a maximal exercise test on one of the aforementioned pieces of exercise equipment, 3) have 
a finger prick blood sample drawn to determine blood fat levels. 4) have my blood pressure 
checked, 5) perform an upper-body endurance test, 6) have my trunk flexibility measured, 
and 7) complete a series of "paper and pencil" psychological questionnaires. All of this 
testing will take place on one day, and will take approximately 2.5 hours. 

In addition, I will be randomly assigned to one of five groups (i.e., control, Nordic 
Track skiing, cycle ergometry, stair stepper, or treadmill). If I am randomized to one of the 
exercise groups, I will be required to participate in a 12 week supervised exercise program. 
The 12 week training program will take place at the La Crosse YMCA and will require that 
I attend three supervised sessions per week. Each session will last approximately 45 
minutes. Exercise will be prescribed at a self-selected intensity (a work rate that I choose). 
I will be taught to monitor my pulse rate and will record my progress in an exercise log. I 
will also be shown proper flexibility exercises, aimed especially at increasing low back and 
hamstring flexibility. 

The underwater weighing procedure involves having my percent body fat 
determined while I am immersed in a tank of water. First, I will have my residual lung 
volume determined breathing into a spironeter. Next, I will have my residual lung volume 
determined while I am completely submerged underwater. I will only have to be 
underwater for approximately 5-7 seconds per trial, with 6-10 trials usually being 
performed. When working in a water environment, there is always the risk of infection, 
accident, and possible drowning. However, there has never been a serious accident or 
report of infections as a result of the hydrostatic weighing procedures. 

QUESTIONS AND ANSWERS: Questions you may have regarding any of these 
procedures are welcome and encouraged. If you have any doubts or concerns, please ask 
any of the investigators for further explanation. If you have questions at any time during 
the study, please contact John Porcari or Justin Boge at 785-8682. 

WITHDRAWAL. You are free to withdraw consent and discontinue participation in this 
study at any time. However, if withdrawal from the study is for a reason other than 
medical, you will forfeit your $50.00 deposit which was made prior to the study. If you 



have any doubt about your ability to adhere to a strict training regimen, please do not 
participate. 

CONFIDENTIALITY: All subject data will be kept confidential. In any publication or 
presentation of the results of the study, data will be referred to by subject identification 
number only. 

I consider myself to be in good health and to my knowledge I am not infected with a 
contagious disease or have any limiting physical conditions or disabilities, especially with 
respect to my heart, that would preclude my participation in the tests as described above. I 
have truthfully answered the attached Health History and PAR-Q questionnaires which 
indicate that physical activity should not pose a problem or potential hazard for me. 

I have read the foregoing and I understand what is expected from me. Any questions 
which may have occurred to me have been answered to my complete satisfaction. I, 
therefore. voluntarily consent to be a subject in this study. 

Signed: Date: 

Witness: Date: 
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REVIEW OF LlTl3RATIJRE 



REVIEW OF LITERATURE 

This review of literature includes research involving body composition, hydrostatic 

weighing, aerobic training, and the responses of exercise training. The responses of 

exercise training section reviews studies dealing with exercise, the combination of exercise 

and diet, and exercise studies comparing four specific modes of training: walking, cycle 

ergometry, stepping, and simulated cross-country skiing. 

Bodv MwzUm . . 

Over the past decades, body composition has become a major part of physical 

fitness and overall health. Body composition refers to the percentage of body weight that is 

fat (% body fat). The measurement of body composition is based on the assumption that 

body weight can be divided into fat weight and lean body weight (1). 

&drostatic W e i e b  - 

Body composition can be measured in many different ways, with both field and 

laboratory techniques. The criterion measure of assessing body composition is hydrostatic 

weighing (10). This process is based on Archimedes' principle: when a body is immersed 

in water. it will be buoyed up by a counterforce equal to the weight of the water displaced 

(1). Fat tissue is less dense than water, where bone and muscle tissue are more dense than 

water. Thus, an individual with a greater amount of lean t;ody mass for the same total 

body weight weighs more in water and has a higher body density and therefore, a lower 

percent body fat. 

This process requires the subject to be immersed in a tank of water to determine the 

mass of the subject tinderwater. This mass must be corrected for the residual volume in the 

lungs and the volume of gas in the gastrointestinal tract (10). 



bic T- . . 

There are several factors to take into consideration when developing a training 

program to improve body composition, or decrease percent body fat (% fat). The major 

goal of training is to increase caloric expenditure, or increasing the rate at which one bums 

calories. This is accomplished by balancing intensity and duration of exercise so as to yield 

1 a high total caloric expenditure (I). Reduction in body fat is also dependent on the level of 

1 body fat an individual has at the entry of training. Subjects who have more fat at entry will 

I lose a greater percent of fat than a leaner subject (2). 

The ACSM ( I )  recommends an exercise intensity of 6040% of maximal heart rate 

to produce changes in body composition. There is an inverse relationship between duration 

and intensity. A balance between duration and intensity of exercise should total at least a 

caloric expenditure of 500 Kcal a workout. To illustrate, when low intensity exercise is 

performed, a longer duration is necessary to produce a training effect. When a higher 

intensity is used, a shorter duration may be suitable for producing an adequate caloric 

expenditure for reducing changes in body composition. However, a higher intensity, has 

greater likelihood of producing overuse injuries. For that reason, a moderate intensity 

workout of longer duration is suggested for most individuals. An important factor in 

designing a training program is to gradually increase the intensity and duration of the 

exercise until the training effects are achieved. 

Freauencv 
A training frequency refers to how often the exercise training is done. The ACSM 

(1) recommends exercise be done 3-5 days a week to reduce body fat. Proportional 
I 

increase in body composition have not been seen in training frequencies above 5 days per 1 week. 



u 
The ACSM (1) states that any mode of exercise should incorporate large muscle 

groups in a rhythmic and continual basis to be aerobic in manner. Examples of such 

exercises include walking, jogging, rowing, swimming, cycling, stepping, cross-country 

skiing, climbing, and skating. 

A number of researchers have investigated body composition alterations with 

physical training. Wilmore (1 1) compared 55 studies on the results of training on body 

composition. The training activities included walking, jogging, cycling, swimming, 

calisthenics, circuit training, weight training, and competitive sports in both females and 

males. Exercise training appeared to result in moderate losses in total body weight, 

moderate to large losses in body fat, and small to moderate increases in lean body weight. 

The magnitude of these alterations varies directly with the frequency, intensity, and 

duration of the activity and the duration of the study. With close inspection of Wilmore's 

findings, alterations in body composition with exercise training are minimal. The average 

loss in body fat was only 1.6% and an average body weight changes of -5.7 kg to 1.4 kg 

with program durations ranging from 6-104 weeks. 

Many studies have been done showing the results of walking, jogging, and running 

training programs on reducing body fat. Moody, Wilmore, Girandola, and Royce (7) 

conducted an &week training program of walking and jogging. The mean decrease in 

percent body fat for the eleven obese subjects was 10.1%. Wilmore, et al. (12) conducted 

a 10 week jogging study on 55 men between the ages of 17 and 59 years. These men 

jogged 3 days a week, for approximately 24 minutes a session. A small, yet significant 

decrease in percent body fat was found, from 18.88 to 17.77%. But considering the low 

intensity and short duration of the program, it was a significant loss. 



Similar results were found in a study by Klinzing and Hazelton (3). They 

conducted a 5 month walkingljogging program and found a mean weight loss of 8 kg. 

They also found a significant decrease in skinfold measurements, which would suggest a 

significant decrease in body fat. 

A study comparing the reduction of body fat between normal (< 30% fat) and obese 

(> 30%) high school girls only demonstrated a significant decrease of body fat in the obese 

girls (7). The girls participated in 29 week walking, jogging, and running program. The 

obese girls had a body fat decrease of 2.53% and the normal girls only had a decrease of 

.94% . Body weight decreased 1.15 kg in the obese population and .59 kg in the normal 

weight population. 

When reducing the caloric intake along with an exercise program, weight loss and 

body fat loss is more significant than an exercise program alone. Marks, et al. (5) 

conducted a study on 44 overweight females. All the subjects were placed on a low-fat and 

low-caloric diet (mean caloric intake of 1236.7 kcal). Half of the subjects exercised for 30 

minutes, 3 days a week for 20 weeks on a stationary cycle. The results showed a decrease 

in percent body fat from 38.3 to 34.2% body fat, a change of 4.1% in the cycling group. 

The diet only group had a 2.4% body fat decrease from pre- to posttesting. Lean body 

mass in the diet only group decreased 0.2 kg, whereas the cycling groups lean body mass 

increased 0.2 kg. This study showed that exercise along with a restricting diet will help to 

maintain and possible increase lean body mass while decreasing body fat. 

Pollock, Dimmick, Miller, Kendrick, and Linnerud (8) compared the reduction of 

body fat between three different modes of exercise: walking, running, and bicycling. The 

26 male subjects were randomly placed into one of the three groups and trained 3 days a 

week for 30 minutes for 20 weeks. The subjects training heart rates were between 85 and 

90% of their maximum heart rate. The results showed a decrease in percent body fat of 

1.3% for the running group, and 1.2% for the bicycling group. The walking group had the 



greatest decrease in precent body fat. from 22.4% to 19.4%. resulting in a reduction of 3% 

body fat. All three of the exercise groups also significantly decreased their waist 

circumferences, while the running group also significantly decreased gluteal 

circumferences. No significant difference was found between the exercise groups. 

Thetford (9) conducted a s ~ d y  comparing changes in body composition between 

exercising on a cross-country ski simulator (NordicTrack) and jogging. Thirty subjects 

were divided into the two groups. Training was conducted 3 days a week, for 20 minutes 

each day, for 12 weeks. Intensity of training was self-selected between 60-85% of 

maximum heart rate. The change in percent body fat for the jogging group was 1.2%. and 

1.37% for the skiing group. 

Stair stepping has also been shown to decrease body fat. Kravitz. Cisar. 

Christen~n, and Setterlund (4) studied the difference in percent body fat as a result of 

training on a stepper with or without handweights. Their subjects trained for 30 minutes, 3 

days a week, for 8 weeks. The group that used the handweights decreased their percent 

body fat by 2.04% from pre- to posttesting, whereas the group that stepped without the 

handwieghts decrease their percent body fat slightly more. 2.39%. Both were found to be 

significant changes, yet not significantly different from each other. 

In conclusion, aerobic exercise has been shown to decrease body fat. The amount 

of decrease is dependent on the frequency, Intensity, and duration. When combining a 

calorie restricted diet along with the aerobic exercise, body weight and body fat losses are 

greater. The mode of aerobic exercise has little effect on the changes in body composition. 

As long as the exercise is aerobic in nature, with a caloric expenditure of 500 Kcal per 

workout, and done 3-5 times a week, body fat and body weight will be reduced. 
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