
ABSTRACT 

HUNTLEY, E. A .  The effects of a ten-week step aerobic training PI-oeram 
on the bodv composition of collese-aped women. MS in Adult 
Fitness/Cardiac Rehabilitation, 1992, 51pp. (J. Porcari) 

The purpose of this study was to examine the effects of a 10-week step 
aerobic training program on the body composition of college-aged woliieti 
(mean age - 19.6 yrs). Forty-six apparently healthy females between thc 
ages of 18 and 25 years participated in the study. Subjects in the 
experimental group exercised 3 times per week for 10 weeks. The average 
intensity maintained during exercise was 150 bpm which represented 76% 
of HRmax. Eighteen experimental group Ss and 23 control group Ss were 
hydrostatically weighed and had maximal buttocks, thigh, and calf girlhs 
measured prior to and at the end of the study. The variables annlyzrcl 
included body weight, inasimal buttocks girth, alasimal thigh girth, 
maximal calf girth, residual volume, lean body mass, Eat weight, hotly 
density, and percent body fat. The results showed a significant (p < 
- 0 5 )  decrease for the experimental group in maximal thigh girth (1.0 
cm). No significant (p > .05) between-group differences were obsrrvrd 
for body weight, maximal buttocks girth, mnxi~nal calf girth, body 
density, LBM, fat weight, or percent body fat. 
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CHAPTER I 

INTRODUCTION 

I t  has  been est imated t h a t  59% of the a d u l t s  i n  t h e  United S t a t e s  

e x e r c i s e  on a  regu la r  b a s i s  (Gordon & Gibbons, 1990).  For t h e  majori ty  

of these  people,  aerobic exerc i se  such a s  jogging, swimming, cyc l ing ,  

walking, and aerob ic  dance a r e  the  popular modes of choice.  Dr. Kenneth 

Cooper (1982), known a s  the  " f a t h e r "  of a e r o b i c s ,  def ines  aerobic 

exerc i se  a s  " those exerc i ses  t h a t  demand a l a r g e  quant i ty  of oxygen f o r  

prolonged periods and u l t i lna te ly  fo rce  the body t o  improve those systems 

responsible  f o r  the  t r a n s p o r t a t i o n  of  oxygen" ( p .  112) .  

Recent ly,  the  r e l a t i o n s h i p  between exerc i se  and a l l - c a u s e  mor ta l i ty  

i.-s been s t u d i e d .  Research has shown t h a t  a  low l e v e l  of f i t n e s s  is  

h igh ly  c o r r e l a t e d  t o  a  g r e a t e r  r i s k  of death from cardiovascular  and 

coronary h e a r t  d i sease  a s  wel l  a s  death from a l l  o ther  causes ( B l a i r  e t  

a l . ,  1989; Ekelund e t  a l . ,  1988; Paffenbarger ,  Hyde, Wing, & Hsieh, 

1986). Therefore,  i~ is  not  s u r p r i s i n g  t h a t  more people a r e  adopting a  

phys ica l ly  a c t i v e  l i f e s t y l e .  

With t h i s  increased i n t e r e s t  i n  exerc i se  has come a g r e a t e r  demand 

f o r  new and d i f f e r e n t  exerc i se  programs. J a c k i  Sorensen recognized t h i s  

need and founded the  Aerobic Dance Corporation i n  1972 (Schuster ,  1979). 

Aerobic dance incorporates  c a l i s t h e n i c s  with simple dance movements 

which a r e  s e t  t o  music. A t r a i n e d  i n s t r u c t o r  l eads  the  c l a s s  i n  a  

v a r i e t y  of rhythmic movements beginning with a  low i n t e n s i t y  and 

gradua l ly  bu i ld ing  t o  a  higher  i n t e n s i t y .  P a r t i c i p a n t s  monitor t h e i r  



own h e a r t  r a t e s  and modify t h e i r  work-out by e s e r c i s i n g  a t  a  co~iiforLal~lc 

i n t e n s i t y .  Thus, aerobic dance is  s u i t a b l e  f o r  a l l  f i t n e s s  l e v e l s .  

Since Sorenson f i r s t  began t h i s  program more than 2 3  ~ n i l l i o t i  people have 

enro l led  i n  aerobic dance c l a s s e s  (Koszuta, 1986). 

A number of  s t u d i e s  have examined the  e f f e c t s  of aerobic dance on 

maximal oxygen consumption (V02max) and body composition (Eickhoff ,  

Thorland, & Ansorge, 1983; Fos te r ,  1975; Igbanugo & Gutin,  1975; 

Johnson, Berg, & L a t i n ,  1984; McCord, Nichols, & Pat te r son ,  1989; 

Schus te r ,  1979; Vaccaro & Cl in ton ,  1981). I t  is  genera l ly  accepted t h a t  

ae rob ic  dance produces a  l e v e l  of i n t e n s i t y  t h a t  w i l l  l ead  t o  a  t r a i n i n g  

e f f e c t ,  including s i g n i f i c a n t  improvements i n  VOzlnax and body 

composition. 

Aerobic dance, however, has  changed over the years  t o  IneeL the  

needs of varying ind iv idua ls .  Special ized c l a s s e s  a r e  now of fe red  

inc lud ing  high and low impact, t r a d i t i o n a l ,  funk, and p r e n a t a l .  'rhe 

most recen t  development has been s t e p  aerob ics .  

Step aerob ics  has gained n a t i o n a l  a t t e n t i o n  s i n c e  the  for~t~at:ion oC 

Step Reebok i n  1988. This type of aerobic dance involves s tepp ing  on 

and o f f  a  s t e p  t h a t  can be ad jus ted  t o  d i f f e r e n t  h e i g h t s .  The theory 

behind s t e p  aerob ics  i s  t h a t  by incorporat ing the s t e p  i n t o  the r o u t i n e ,  

t h e  p a r t i c i p a n t  w i l l  be increas ing  t h e i r  workload, thereby working a t  a  

h igher  l e v e l  of i n t e n s i t y .  Another advantage of p a r t i c i p a t i o n  i n  s t e p  

aerob ics  is  t h e  reduced r i s k  c f  in jury  t o  bones and j o i n t s .  Step 

aerob ics  began a s  a  form of knee r e h a b i l i t a t i o n  (Reebok I n t l .  L t d . ,  

1990),  and Reebok I n t e r n a t i o n a l  has ind ica ted  t h a t  the  use of  the s t e p  

reduces impact s t r e s s  on the bones and j o i n t s  of the  lower body. 



Curren t ly ,  thousands of aerobic dance p a r t i c i p a n t s  regu la r ly  

exerc i se  with s t e p  aerob ics  (Reebok I n t l .  L t d . ,  1990). Yet,  very l i t t l e  

research  has been completed i n  the a r e a .  Drs. Pe te r  and Lorna Francis  

(Reebok I n t l .  L t d . ,  1990) examined oxygen consumption during a  Step 

Reebok r o u t i n e  and found t h a t  s t e p  aerob ics  requ i res  the  same amount of 

oxygen a s  does running a  7 mile per  hour pace. However, no s t u d i e s  have 

been published examining the  e f f e c t s  of s t e p  aerob ics  on body 

composition. 

Puruose of the Study 

The purpose of t h i s  study was t o  determine the  e f f e c t s  of a  10-week 

s t e p  aerob ic  t r a i n i n g  program on the body composition and 

anthropometrics of col lege-aged women. 

Need f o r  the Study 

Because s t e p  aerobics  is  gaining i n  p o p u l a r i t y ,  i t  i s  important f o r  

p a r t i c i p a n t s  a s  wel l  a s  f i t n e s s  s p e c i a l i s t s  t o  be aware of the p o t e n t i a l  

b e n e f i t s  of such t r a i n i n g .  One of the  main reasons ind iv idua ls  

p a r t i c i p a t e  i n  ae rob ic  dance i s  t o  c o n t r o l  o r  l o s e  weight.  A s  of y e t ,  

t h e r e  has been no published research determining t h e  e f f e c t  of s t e p  

aerobic t r a i n i n g  on body composition. Research completed on t h i s  top ic  

w i l l  provide information a s  t o  whether o r  not s t e p  aerob ics  may a f f e c t  

one ' s  body composition. 

Hvuotheses 

This  s tudy t e s t e d  the  following n u l l  hypotheses: 

1. There w i l l  be no s i g n i f i c a n t  d i f fe rence  i n  the changes i n  l e a n  body 

mass exh ib i ted  by the  experimental and c o n t r o l  grours  over the 

course of the 10-week study period.  



There will be no significant difference in the changes in fat_ weight 

exhibited by the experimental and control groups over the course* of  

che 10-week study period. 

There will be no significant difference in the changes in pcl-rrllL 

body fat exhibited by the experimental and control groups over tllc 

course of the 10-week study period. 

There will be no significant difference in the changes in ~~insi~~lnl 

calf girth exhibited by the experimental and control groups ovcr t l l c ~  

course of the 10-week study period. 

There will be no significant difference in thc changes i n  ~~~asi~l~al 

thigh girth exhibited by the experimental and control groups over 

the course of the 10-week study period. 

There will be no significant difference in the changes in masi111;ll 

buttocks girth exhibited by the experimental and control groups over 

the course of the 10-week study period. 

Delimitations 

This study had the following delimitations: 

The subject.= ::ere college-aged volunteers who attended the 

University of Wisconsin-La Crosse during the Fall Semester, 1991 

The study was 10 weeks in duration. 

The subjects were apparently healthy, nonsmoking women. 

Limitations 

The possible limitations to this study were: 

The subjects were volunteers and thus were not randomly chosen. 

Motivation levels of subjects could not be totally controlled. 



Assum~tions 

I n  the  conduct of  t h i s  s tudy it was assumed t h a t :  

1. Subjec t s  were hea l thy  and had no underlying coronary o r  

metabolic d i s e a s e .  

2 .  Subjec t s  d i d  no t  modify t h e i r  d i e t  i n  any way during the study 

3 .  Subjec t s  d i d  not  engage i n  any a d d i t i o n a l  aerobic o r  weight 

t r a i n i n g  during t h e  s tudy.  

4 .  Subjec t s  performed the res idua l  volunle and h y d r o s t a t i c  

weighing t e s t s  t o  the bes t  of t h e i r  c a p a b i l i t y .  

Def in i t ion  of Terms 

The fol lowing terms were used i n  t h i s  s tudy:  

Aerobic Exercise  - those exerc i ses  t h a t  demand a l a r g e  quant i ty  of 

oxygen f o r  prolonged periods and u l t imate ly  fo rce  the  body t o  improve 

those systems responsible  f o r  the t r a n s p o r t a t i o n  of oxygen (Cooper, 

1982). 

Body Com~osi- - the  colnponents of the  human body which is  divided 

i n t o  two compartments: f a t  and lean  t i s s u e .  

Bodv Density - the mass per  u n i t  volume of an ind iv idua l  a s  determined 

by h y d r o s t a t i c  weighing. 

Hvdrostat ic  Weirrhinp, - the "gold s tandard" f o r  es t imat ion  of body 

d e n s i t y .  The procedure involves submerging a  s u b j e c t  underwater and 

ob ta in ing  t h e i r  weight.  

Lean Bodv Mass - the  weight of t h e  body t h a t  c o n s i s t s  of muscle, bone, 

and v i s c e r a .  

Percent Body Fat  - t h e  percentage of t o t a l  body mass t h a t  c o n s i s t s  of 

adipose t i s s u e .  



Residual Lune Volume - the volume of air remaining in the lungs 
following maximal expiration (Fox, Bowers, & Foss, 1989). 

S~irometer - a device that measures the voli~me of air moving it] and ouL 

of the lungs. 

S t e ~  Reebok - a dynamic new exercise program that involves stepping up 

and down from a platform to the accompaniment of music. The progl-a111 

includes a wide variety of stepping patterns and upper body movelreltls 

(Institute for Aerobics Research, 1990). 

Total Lung Ca~acity - the volume of air in the lung at the cnd of :I 

maximal inspiration (Fox et al., 1989). 

Vital Capacity - the maximal volume of air forcefully expired aftcr 
maximal inspiration (Fox et al., 1989). 



CHAPTER I1 

REVIEW OF RELATED LITERATURE 

I n t r o d u c t i o n  

T h i s  s t u d y  i n v e s t i g a t e d  t h e  e f f e c t s  o f  a  10-week s t e p  a e r o b i c  

t r a i n i n g  program on t h e  body composi t ion o f  c o l l e g e - a g e d  women. Tho 

review o f  l i t e r a t u r e  focuses  on t h e  e f f e c t s  o f  v a r i o u s  a e r o b i c  

a c t i v i t i e s  on body composi t ion and on t h e  measurement of  body f a t  by 

h y d r o s t a t i c  weighing.  

Bodv Composition 

Composition o f  t h e  human body can be  d i v i d e d  i n t o  two componenls: 

l e a n  body mass (LBM) and body f a t .  Lean body mass c o n s i s t s  of  bone, 

muscle ,  and v i s c e r a .  Body f a t  c o n s i s t s  o f  bo th  ad ipose  t i s s u e  and 

e s s e n t i a l  f a t  which su r rounds  t h e  o rgans .  

The r e l a t i v e  mass o f  body f a t  is t h e  most v a r i a b l e  component arid i s  

most c l e a r l y  r e l a t e d  t o  n u t r i t i o n .  Measurement o f  body f a t  a l lows  an 

e s t i m a t e  o f  t h e  m e t a l ~ o l i c a l l y  a c t i v e  LBM, a s  w e l l  a s  p rov ides  a  d i r e c t  

measure o f  c a l o r i e  n u t r i t u r e  and energy r e s e r v e  f o r  LBM. The ba lance  o f  

body f a t  and LBM l a r g e l y  de te rmines  t h e  e x t e r n a l  appearance o f  t h e  body. 

E f f e c t s  o f  Aerobic  Exerc i se  on Bodv Gomoosition 

Exerc i se  t r a i n i n g  has  been shown t o  e f f e c t i v e l y  change body 

composi t ion.  Typ ica l  changes induced by t r a i n i n g  a r e  d e c r e a s e s  i n  body 

f a t ,  s l i g h t  i n c r e a s e s  i n  LBM, and sma l l  d e c r e a s e s  i n  t o t a l  body weight  

(Moody, K o l l i a s ,  & Buskirk ,  1969; Moody, Willnore, G i rando la ,  & Royce, 

1972) .  The s i g n i f i c a n c e  o f  t h e s e  changes a r e  dependent upon t h e  



s u b j e c t s  i n i t i a l  f i t n e s s  l e v e l  and the  dura t ion  of the  t r a i n i n g  progrnn\. 

I t  has  been shown t h a t  body composition changes a r e  more pronouncccl f o r  

t h e  obese s u b j e c t  than f o r  the  l ean  individual  (Fox e t  a l . ,  1989). IL 

has a l s o  been shown t h a t  Female s u b j e c t s  who a r e  within the optimal 

range o f  body f a t  (20 t o  27%) may not be a b l e  t o  s i g n i f i c a n t l y  n~otfjfy 

t h e i r  body composition unless  they r e s t r i c t  t h e i r  d i e t  while t r a i n i n g  

(Katch, Michael,  & Jones,  1969). 

When us ing  exerc i se  a s  a  means of weight reduct ion the t o t a l  energy 

c o s t  of t h e  t r a i n i n g  program is  of  c r i t i c a l  importance. Studies  have 

shown t h a t  s i g n i f i c a n t  changes i n  body composition can r e s u l t  froin 

exerc i se  even when d i e t  remains unchanged (Pol lock,  Wilmore, & Fos, 

1984). However, body weight has been found t o  change very l i t t l e  i f  a t  

a l l  dur ing  t h e  f i r s t  6 t o  8 weeks of  an exerc i se  program (Behnke & 

Wilmore, 1974). Therefore, the  dura t ion  of a  t r a i n i n g  progratn is  

c r i t i c a l  t o  t h e  amount of body composition change produced. 

Many s t u d i e s  have inves t iga ted  the  e f f e c t s  of  var ious  ae rob ic  

e x e r c i s e  modal i t i es  on body composition. Regardless ~f  the  mode oE 

a c t i v i t y ,  most s t u d i e s  i n d i c a t e  t h a t  with aerobic exerc i se  i:oderatc t o  

l a r g e  changes i n  body composition can be achieved (Wilmore, 1983). 

Changes a r e  s i m i l a r  i n  males and females i f  the t r a i n i n g  program i s  of 

s i m i l a r  d u r a t i o n ,  frequency, and r e l a t i v e  i n t e n s i t y  (Massicot te .  Avon. & 

Corriveau,  1979; Smith & Stransky,  1976). 

Two s t u d i e s  t h a t  examined the e f f e c t s  of running and/or walking on 

t h e  body composition of normal and obese s u b j e c t s  found s i g n i f i c a n t  

decreases i n  body f a t  f o r  obese groups only (Moody e t  a l . ,  1972; 

Wallace, 1975). Moody e t  a l .  (1972) s tud ied  28 obese and 12 normal 



weight high school  g i r l s  be fo re  and a f t e r  4-day pe r  week, 15 and 29-week 

walking/jogging programs. The s i ~ b j e c t s '  body f a t  was determined by 

s k i n f o l d  measurements, and g i r t h  measureme~~ts  were taken on t h e  c h e s t ,  

b u s t ,  w a i s t ,  h i p s ,  t h i g h ,  c a l f ,  and upper arm. The t r a i n i n g  program 

began wi th  t h e  g i r l s  walking o r  jogging 1 mile  each s e s s i o n ,  and 

g radua l ly  progressed u n t i l  t h e  d i s t a n c e  covered was 3  t o  3 . 5  mi les  pel 

s e s s i o n .  Sub jec t s  were requ i red  t o  jog  a t  l e a s t  75% of t h i s  d i s t a n c e  

Sub jec t s  of normal weight e x h i b i t e d  no s i g n i f i c a n t  changes i n  body 

composition o r  sum of  g i r t h  measurements. Obese s u b j e c t s  i n  the  15 -  

week group s i g n i f i c a n t l y  decreased t h e i r  body f a t  by 2.53% and inc reased  

1,BM by 1 . 1 3  kg; no change was observed f o r  the  sum of  g i r t h  

measurements. The 29-week obese group s i g n i f i c a n t l y  decreased body f a t  

by 3.14% and inc reased  LBM by 1 . 5 1  kg. I n  a d d i t i o n ,  a  s i g n i f i c a n t  

dec rease  of  9 . 5  cm was observed i n  t h i s  group f o r  sum of  g i r t h  

measurements. 

Wallace (1975) s t u d i e d  31 c o l l e g e  women before  and a f t e r  a  4-month, 

3-day pe r  week t r a i n i n g  program c o n s i s t i n g  of  running and walking. 

Sub jec t s  were d iv ided  i n t o  groups according t o  age and i n i t i a l  f i t n e s s  

l e v e l .  The group with  the  g r e a t e s t  i n i t i a l  body f a t  evidenced 

s i g n i f i c a n t  dec reases  i n  body f a t  from 30.27 t o  24.80% ( - 5 . 4 7 % ) ) ,  whi le  

t h e  i n i t i a l l y  l e a n e r  groups evidenced n o n s i g n i f i c a n t  dec reases  i n  body 

f a t  of  only 1 .36%.  The f a i l u r e  of the  l e a n e r  groups t o  decrease  body 

f a t  was a t t r i b u t e d  t o  t h e i r  mean i n i t i a l  body f a t  ( 2 1 . 4 1 % ) .  

Moody e t  a l .  (1969) i n v e s t i g a t e d  the  e f f e c t s  of  a 6-day pe r  week, 

8-week walk/jog program on 11 overweight c o l l e g e  women. The average 

s u b j e c t  covered between 4 . 5  and 5 . 5  miles  each day ,  expending an average 



of 340 kilocalories per session. Subjects agreed not to modify their 

diet while training. Significant decreases it1 body Eat and ~oial body 

weight occurred. The average fat loss was 10.1% (5.27 kg) with a total 

body weight decrease of 2.4 kg. However, the investigators felt that 

the skinfold method by itself was inaccurate for determining tho I)ocly 

fat reduction of the subjects, as the calculated loss of body fat 

greatly exceeded the caloric deficit of tho training program. 

In a 3-day per week, 10-week jogging prograal, Wil~norc, Royce, 

Girandola, Katch, and Katch (1970) studied the body co~nposition ch~~ngc.s 

of 55 Inen aged 17 to 59 years. Small, yet significant i11terat:ions i ~ i  

body composition were manifested. Body weight decreased by 1.01 kg, 

while body fat decreased by 1.11%. Lean body mass howover, had a 

nonsignificant: increase of 0.14 kg. The investigators for~nd the 

magnitude of these changes were not exceptionally large, but substatiLial 

considering the short duration of the prograln. 

Lieber, Lieber, and Adams (1989) sti~dird 12 sedentary males, ages 

28 to 35 years, during an 11.5-week running progrant. Sut)jects ran Tor 

60 minutes, 3 days per week at 75% of their treadmill V0,max. Suhjecis 

evidenced a significant increase in LBM (59.78 to 61.09 kg), and 

nonsignificant decreases in body fat (20.02 to 18.4%) and total body 

weight (75.19 to 75.16 kg). 

Milesis et al. (1976) examined the effects of a 3-day per week, 20- 

week run/walk program on percent body fat and girth measurements ot lean 

men whose initial mean body fat was 13%. Ninety-nine subjects w c l - e  

randomly divided into a control, and three training groups where 

exercise was 15, 30, or 4 5  minutes in duration. In results not 



anticipated, a significant decrease in body fat was found for all three 

training groups. In addition, the 45 minute group was found to have 

reduced body fat significantly more than the 15 minute group (1.2 versus 

0.5%), and was the ouly group to significantly reduce waist girth (83.6 

to 81.8 cm). None of the groups changed significantly in chest 

expansion, gluteal girth, or thigh girth. 

In the first study to provide evidence of the physiological 

benefits of n swimming program, Stransky, Mickelson, Van Fleet, and 

Davis (1979) found that young female swimmers significantly increased 

LBM from 46.0 to 46.7 kg after a 7-week, 4-day per week training 

program. The training also produced a nonsignificant decrease in body 

fat of 2 . 1 % ,  and a nonsignificant decrease in total body weight of 0.8 

kg 

Lieber et al. (1989) studled 14 men before and after an 11.5-week 

swim training program where subjects swam for 50 minutes, 3 days pel- 

week, training at 75% of their V0,max. Swi~n~ners experienced a 

significant decrease in body fat of 2.4%, a significant decrease in 

total body weight of 1.44 kg, and a significant increase in LBM of 0.9 

kg. 

Smith and Stransky (1976) studied the effects of a 3-day per week, 

7-week bicycle ergometer training on 16 moderately active college-aged 

females. Each session lasted 16 minutes during which subjects trained 

at 73% of their maximuln heart rate reserve. Subjects significantly 

increased total body weight by 1.4 kg and LBM by 1.1 kg. However, body 

fat did not change. 
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Girandola and Katch (1973) s tud ied  29 co l lege  men before anti a f t e r  

a c i r c u i t  t r a i n i n g  program. The 9-week, ?-day per week program 

cons i s ted  of  11 exerc i se  s t a t i o n s  which included c a l i s t h e n i c s ,  running, 

and weight t r a i n i n g .  Each sub jec t  completed 3 c i r c u i t s  per  t r a i n i n g  

s e s s i o n  i n  a l imi ted  amount of  time. No attempt was made t o  c o n t r o l  Lhc 

s u b j e c t s '  d i e t s .  To ta l  body weight and LRM d id  not  change a s  a r e s i ~ l t  

of  t h e  t r a i n i n g .  Body f a t  and body dens i ty  however, decreased 

s i g n i f i c a n t l y  by 1.04% and 0.0023 gm/cc, respec t ive ly .  

Enerav c o s t  of  aerobic dance. Several  s t u d i e s  have been co~nplctctl  

examining t h c  energy c o s t  and physiological  e f f e c t s  of aerobic dancc. 

Weber (1974) t e s t e d  10 women f o r  V02 during an aerobic dance r o u t i n e .  

He found t h a t  high i n t e n s i t y  aerobic dance produces an energy c o s t  

equ iva len t  t o  cyc l ing  a t  1 3  miles  per  hour ,  o r  running a t  5 . 5  miles p e r  

hour. S imi la r ly ,  Foster  (1975) found t h a t  aerobic dance is coniparnble 

t o  running a t  a 12 minute mile pace. Igbanugo and Gutin (1975) examined 

t h e  energy c o s t  of low, ~nedium, and high i n t e n s i t y  ae rob ics .  They fount1 

t h a t  t h e  energy used during the  low i n t e n s i t y  rou t ine  was s i m i l a r  to  

walking on t h e  l e v e l ,  the  medium i n t e n s i t y  rou t ine  was comparable t o  

jogging,  and the  high i n t e n s i t y  rou t ine  used a s  much energy a s  playing 

hockey. They concluded t h a t  a t  any i n t e n s i t y ,  "aerobic dance can he 

usefu l  a s  a modality f o r  ca rd ioresp i ra tory  t r a i n i n g  and r e h a b i l i t a t i o n .  

a s  wel l  a s  f o r  weight reduct ion and maintenance" ( p .  308). However, 

W i l l i f o r d ,  Blessing,  Olson, and Smith (1989) concluded t h a t  low impact 

dance must be performed a t  high i n t e n s i t i e s  t o  meet the minimum 

guide l ines  f o r  exerc i se  suggested by the  American College of Spor t s  

Medicine (ACSM) (1986). 



Aerobic dance and body c o m ~ o s i t i o n .  McCord e t  a l .  (1989) t e s t e d  

sedentary col lege-aged wolnen before and a f t e r  a 12-week low impact 

ae rob ic  dance t r a i n i n g .  Subjects  exercised 3 times each week f o r  35 

minutes a t  75-85% of t h e i r  maximum h e a r t  r a t e  range. Lean body Inass 

increased s i g n i f i c a n t l y  from 44 t o  47 kg, while body f a t  decreased 

s i g n i f i c a n t l y  from 25 t o  2 1 % .  There was no change i n  t o t a l  body weight.  

Johnson e t  a l .  (1984) s tud ied  the e f f e c t  of a 13-week aerobic dance 

program. Twenty-three sedentary and overweight col lege-aged women 

p a r t i c i p a t e d  i n  e i t h e r  the two (2x) o r  th ree  (3x )  day per week groups. 

Subjects  were required t o  exerc i se  a t  70% of t h e i r  lnaxilnunt h e a r t  r a t e .  

Each week the  dura t ion  of  exerc i se  was increased 5 minutes s o  t h a t  by 

the  f i n a l  week, the  2x group exercised f o r  2 ,  45-minute s e s s i o n s ,  while 

t h e  3x group exercised f o r  3 ,  30-minute s e s s i o n s .  Both t r a i n i n g  groups 

l o s t  weight,  while only the  2x group achieved a s i g n i f i c a n t  weight l o s s  

( 1 . 3  kg) .  Body f a t  decreased s i g n i f i c a n t l y  i n  both groups, by 2 . 1  and 

3.1% f o r  the  2x and 3x groups, respec t ive ly .  No change i n  LBM was 

evidenced f o r  e i t h e r  group. 

Eickhoff e t  a l .  (1983) s tud ied  the e f f e c t s  of a 10-week a e r o l ~ i c  

dance program on the  body composition of  39 col lege-aged women. Twenty 

experimental s u b j e c t s  met 3 days per  week f o r  30 minutes of  ae rob ic  

dance. Body compositiox~ was determined using the sum of sk info lds  

method. Subjects  i n  the  t r a i n i n g  group manifested a s i g n i f i c a n t  

decrease i n  sum oE sk info lds  measurements of 7 .7 mm, while the  c o n t r o l  

group evidenced no changes. 

Contradictory t o  the  aforementioned f ind ings ,  Vaccaro and Clinton 

(1981) found no s i g n i f i c a n t  change i n  body f a t  a f t e r  a 10-week aerob ic  



dance t r a i n i n g  where t e n  col lege-aged women t ra ined  3 days per  week. 

Hydrostat ic  weighing was used t o  a s s e s s  body composition. The rcsct l ts  

revealed a nons ign i f ican t  increase i n  body f a t  from 26.6  t o  27.2%. 'I'IIc 

i n v e s t i g a t o r s  a t t r i b u t e  the  lack of s i g n i f i c a n t  change t o  the s h o r t  

dura t ion  o f  the  study and the  s l i g h t  increase  i n  percent  body Eat to  

measurement e r r o r .  

The e f f e c t s  of an 8-week rebound aerobic dance were exalnir~etl by 

Tomassoni, Blanchard, and Coldfarb (1985). Twenty-one sedentary 

col lege-aged women were randomly assigned t o  e i t h e r  n control  o r  

exerc i se  group. The exerc i se  group p a r t i c i p a t e d  3 days each weeli, 40 

minutes per  sess ion ,  exerc i s ing  a t  75-80% of t h e i r  maxiaal hearL r;lLc. 

No s i g n i f i c a n t  changes were found f o r  body f a t ,  t o t a l  body weight,  o r  

LBM even when exerc i se  was performed a t  i n  tetisi  t i e s  reco~n~rended by ACSM 

Smith, Bishop, and May (1989) examined the e f f e c t s  of aerobic dance 

t r a i n i n g  with and without the use of  handheld weights on body 

composition. Nineteen s u b j e c t s ,  15 females and 4 males, with a stcan age 

of  20.5 years  exercised f o r  30 t o  45 minutes each sess ion  a t  h e a r t  r a t e s  

ranging from 70-85% of t h e i r  p red ic ted  ~nnsi~nal  h e a r t  r a t e .  The y,roups 

exerc i sed  3 days per week f o r  10 weeks. Both groups s i g n i f i c a n t l y  

increased t o t a l  body weight.  N o  measurements of body f a t  o r  LRM were 

Ef fec t s  of  Step Aerobics on Rodv Composition 

No t r a i n i n g  s t u d i e s  have y e t  been published t h a t  examine the 

e f f e c t s  of s t e p  aerobic t r a i n i n g  on body composition. Drs, l.ornn and 

Pe te r  Franc is  of San Diego S t a t e  Universi ty  received a research gran t  



from Reehok I n t l .  L t d .  t o  under take  a  r e s e a r c h  s t u d y  on s t e p  a e r o b i c  

t r a i n i n g  (Reebok I n t l .  L t d . ,  1990) .  Oxygen consumption was measured a s  

s u b j e c t s  performed a t y p i c a l  s t e p  a e r o b i c  r o u t i n e .  I t  was found t h a t  

t h e  energy expend i tu re  of  s t e p  a e r o b i c s  was a lmos t  t h e  same a s  running 7 

m i l e s  p e r  hour .  

a d r o s t a t i c  W e i ~ h i n g  

H y d r o s t a t i c  weighing a t  r e s i d u a l  volume (RV), has  become known a s  

t h e  "go ld  s t a n d a r d "  i n  t h e  de te rmina t ion  of  body composi t ion (Wilmore, 

1983) .  Th i s  p rocedure ,  which invo lves  s i ~ b m e r s i o t ~  o f  a s u b j e c t  i n  a 

h y d r o s t a t i c  t a n k ,  is  g e n e r a l l y  recognized a s  t h e  most a c c u r a t e  procedure  
! 
I f o r  c a l c u l a t i n g  body d e n s i t y  (Bonge & Donnel ly ,  1989) .  

I 
Body d e n s i t y  i s  determined by u s i n g  the  Archimedean p r i n c i p l e  which 

s t a t e s  " t h a t  an  o b j e c t  immersed i n  a  f l u i d  l o s e s  an  amount of  weight 

e q u i v a l e n t  t o  t h e  weight  of  t h e  f l u i d  t h a t  i s  d i s p l a c e d "  (Fox e t  a l . ,  

1989,  p .  564 ) .  The weight o f  t h e  f l u i d  (wa te r )  t h a t  is d i s p l a c e d  is  

e q u a l  t o  body volume. 

Dens i ty  of  t h e  body can be expres sed  a s :  

Where: Db = Densi ty  of  t h e  body 

W, = Weight i n  a i r  

B, = Body volume 



However, p r i o r  t o  f i n a l  c a l c u l a t i o n  of  body d e n s i t y ,  t he  tot111 I)otly 

volume must b e  c o r r e c t e d  f o r  t h e  amount of  a i r  t h a t  reslains I11 tllc 1~11l:s 

(RV) and i n  t h e  g a s t r o - i n t e s t i n a l  ( G I )  t r a c t  (Idilmore, 1969) .  GJi t110111 

a l l o w i n g  f o r  t h e s e  a d d i t i o n a l  volu~nes  i n  the  formula ,  tho  s u l ~ j c c L ' s  

weight  i n  wa te r  would be  l e s s ,  r e s u l t i n g  i n  an ovc . r e s t i~na t ion  of' I>ocly 

voliune (Brooks & Fnhey, 1984) .  

Res idua l  volume can be measured by all osygcu t l i l u t i o ~ ~  l~lrtllotl ;I.'; 

d e s c r i b e d  by Willnore (1969) .  The s tandar t l  e r r o r  of  ~ ~ ~ c , i s u r c ~ ~ ~ c ~ n t  w i t  I1 

t h i s  method is app l -os i an te ly  + l b 0  ml duc Lo a i r  i n  t hc  (:I Lrect . 

T h e r e f o r e ,  100 m l  is subtl .acted o u t  o f  t he  to t  nl i n  Lhe f i n a l  

c a l c u l a t i o n .  

The formula used f o r  Imdy densi t -y ,  t a k i n g  IIV and G I  a i r  i n t o  

account  i s :  

w a 

Db = 
- - - - - - - - - - - -  

W, - GI, 
- - - - - - - - - RV - 100 

Dw 

Where : Dl, = Body d e ~ ~ s i t y  (gm/cc) 

W, = Weight i n  a i r  (kg) 

Ww = Weight i n  water  (kg) 

D, - Densi ty  o f  water  (gm/cc) 

RV - Res idua l  volume i n  (I.) 

100 = Esti111ate o f  G I  gas  (1111) 



When body d e n s i t y  has  been determined,  pe rcen t  body f a t  may be 

c a l c u l a t e d .  There a r e  a  number of  formulas t h a t  a r e  be l i eved  t o  

determine body f a t  p e r c e n t .  However, the  two most commonly used a r e  

from S i r i  (1961) and Brozek, Grande, Anderson, and Keys (1963): 

Summary 

Body composition i s  made up of  l e a n  body mass and body f a t .  

l iydros ta t i c  weighing a t  r e s i d u a l  volume is  accepted a s  t h e  most accura te  

method of determining body composition. S t u d i e s  have shown t h a t  ae rob ic  

e x e r c i s e  inc lud ing  a e r o b i c  dance may e f f e c t  both l e a n  body mass and body 

f a t .  The s i g n i f i c a n c e  of these  changes a r e  dependent upon the  s u b j e c t s '  

i n i t i a l  f i t n e s s  l e v e l  and the  f requency,  i n t e n s i t y ,  and d u r a t i o n  o f  the  

t r a i n i n g  program. I t  has  been shown t h a t  obese s u b j e c t s  tend t o  l o s e  

s i g n i f i c a n t l y  more f a t  than normal weight s u b j e c t s .  

A form of  ae rob ic  dance t h a t  has  been r e c e n t l y  developed is  scep  

a e r o b i c s .  S tep  a e r o b i c s  involves  performing rhythmic dance movements 

whi le  s t e p p i n g  up and down from a  bench s t e p  t o  the  accompaniment of  

music.  No pub l i shed  s t u d i e s  a r e  c u r r e n t l y  a v a i l a b l e  on s t e p  ae rob ic  

t r a i n i n g  and i t s  e f f e c t  on body composition. S tud ies  have been 

completed on ae rob ic  dance without  t h e  s t e p ,  i n  which s u b j e c t s  have l o s t  



a significant amount of body fat. Additional research is needed to 

determine the physiological effects of aerobic step training. 



CHAPTER I11 

METHODS AND PROCEDURES 

Introduction 

This chapter presents the methods and procedures used in the 

present study. The chapcar is divided into the following sections: 

subject selection, instrumentation, testing procedures, and statistical 

analyses. 

Subiect Selection 

Experimental Group 

The subjects in the experimental group were students enrolled in 

the University of Wisconsin-La Crosse, 1991 Fall Intramural step 

aerobics class. The subjects were nonsmoking, apparently healthy women 

between the ages of 18 and 25 years. 

Volunteers for the experimental group were obtained during the 

Intramural registration, where this investigator was present to solicit 

all participants. Each volunteer completed a Health History/Current 

Lifestyle form at this time (see Appendix A ) .  Those volunteers 

determined to be apparently healthy (ACSM, 1991), were then scheduled 

for a practice session. 

Control Grou~ 

The subjects in the control group were college-aged volunteers froin 

the University of Wisconsin-La Crosse. These subjects were similar to 

the experimental group in nnthropometric characteristics, activity 

level, and age. Signs were posted around the University campus to 



a t t r a c t  v o l u n t e e r s  who f i t  t h e  s u b j e c t  c r i t e r i a  and v i s h r d  t o  I](, t (,st 

f o r  VOzlnax and body c o ~ ~ ~ p o s l t i o n .  A s  n  mrnns o f  scrceniuy,  t l lr  rorlt r o l  

s u b j e c t s ,  each v o l u n t e e r  completed t h e  t l e i ~ l t h  Il istory/Curretl t  L i f ' c ~ s [ y l e  

form. A s  a n  i n c e n t i v e ,  an  a p p r o p r i a t e  r s e r c  ir;e pco.i~!-o~o w i i s  clrvc lolic~tl 

f o r  each  c o n t r o l  group v o l u n t e e r ,  based on t h r i r  p o s t t e s t  r e s u l t s .  

The fo l lowing  i n s t r u ~ s r n t s  were used i l l  the  coLlec t ion  of' t ln ta :  

Antliropometej - a  Novel l'roditcts , I n c .  (ntl) , n ~ l t h r o p o o ~ r ~ e r  w;ts t~svt l  t o  

measure t h e  h e i g h t  o f  cach s u b j e c t  whi le  s t n ~ ~ t l i ~ l ! ;  1,;irefoot . 

Heal th-0-Meter  S c a l x  - n l lcol th-0-Meter  s c a l e  - Motlcl It200 (Co~i t  i ~ l c t l l ; ~ l  

S c a l e  Corpora t iou ,  1987) was used t o  d ry  I;intl wc - i&; l~  c>nch su l j j e r t  t o  tlie 

n e a r e s t  0 . 2 5  l h .  S u b j e c t s  were c l o d  on ly  i n  ;I s\vi~llsni I . 
I 

Tape Measure - on Ohause brand tope Inansurer was nscd t o  o l , t n i~ i  111nsi111;ll 1 
1 

b u t t o c k s ,  t h i g h  and c a l f  e i r t h s .  I 
Res idua l  Volume Determinat ion - a  c l o s e d  c i l - c i t i ~  oxygc~l  c t i l i~ t  io11 

t echn ique  was used t o  measure R V .  The p r rccn tnge  of  n i  t rogcn  i n  tllc 

sys tem was determined u s i n g  an e l e c t r o n i c  n i t r o g e n  a n a l y z e r  (Med-Scie~lcc  

Model {I505 N i t r a l y z e r )  (Med-Science E l e c t r o n i c s ,  I n c . ,  n d ) .  An 0111e{;a 

c h a r t  r e c o r d e r  - Model /I585 (Omega Eng inee r ine ,  nd) was connectctl  t o  thrl 

n i t r o g e n  a n a l y z e r  t o  p rov ide  a  g r a p h i c  recor t l ing o f  a l l  n i t r o g e n  v a l u e s  

r eco rded  d u r i n g  t h e  t e s t .  A 6 L sp i romete r  was used t o  mrasurc  tllc 

volume o f  oxygen which was t r a n s f e r r e d  t o  n  6 L r e b r e a t h i t i e  boy,. 

H y d r o s t a t i c  Weighinp Appnrotus - a  4 ' x 4 ' s 4 '  S .  S .  I lyd ro te s t ing  Ta l~k  - 

Model /I09771 (S. S .  Hydro tes t ing  Tank, nd) wns used i n  t h e  deternlin;i t ion 

o f  body composi t ion.  l i y d r o s t a t i c  weight  was determined w i t h  thc  use  of  

a n  immersed, s t a i n l e s s  s t e e l  c h a i r  weighted w i t h  l e a d  s h o t .  'The c h a i r  I 



was suspended from t l l ree  e l e c t r o n i c  Oinegn l o a d - c e l l s  - Model L C J - L O O  

(Omega Eng inee r ing ,  nd) which were connected t o  a  computer systenl u s i n g  

a  so f tware  program developed by t h e  head l a b o r a t o r y  t ec l in i c i an  ar t he  

U n i v e r s i t y  of  Wisconsin-1.a Crosse Human Performance Laboratory  

W n e .  P r o c e d ~ ~ r e s  

A l l  t e s t i n g  took p l i ~ c e  i n  t he  Hulnan Performance Laboratorv  a t  

U n i v e r s i t y  o f  Wisconsin-1.a Crosse .  A p r a c t i c e  s e s s i o n  was h e l d  p r i o r  Lo 

t s s t i ~ ~ g ,  where s u b j e c t s  were f a m i l i a r i z e d  w i t 1 1  t he  t l~ t r~~an  Perforinancc 

Laboratory  and t e s t i n g  p rocedures .  A t  t h i s  t ime ,  s u b j e c t s  who ag reed  t o  

be i n  t h e  s t u d y  s i g n e d  t h e  informed consen t  docunient ( s e e  Appendis B ) .  

Anthropometric measurements,  r e s i d u a l  volume, and h y d r o s t a t i c  

weighing took p l a c e  t h e  week p r i o r  t o  and i ln~nedia te ly  fo l lowing  t h e  10- 

week t r a i n i n g  s t u d y .  T h i s  i n v e s t i g a t o r  admin i s t e red  a l l  t e s t s  f o r  t he  

p r e s e n t  s t u d y .  A j o i n t  s t u d y  measuring t h e  VO,mas of  t h e  same s u b j e c t s  

was co~i lp le ted  c o n c u r r e n t l y .  

A n t h r o ~ o m e t r i c  Measurements 

S u b j e c t s  were b a r e f o o t  and c l a d  o n l y  i n  a swioisitit when t h e i r  

h e i g h t  and weight  were taken on t h e  Anthropolneter and Heal th-0-Meter  

s c a l e ,  r e s p e c t i v e l y .  A l l  measurements were rounded t o  t h e  n e a r e s t  0 . 2 5  

pound and inch .  An Ohause t ape  measure was then  used t o  o b t a i n  ~ n a s i ~ n a l  

g i r t h  measurements 011 the  b u t t o c k s ,  t h i g h ,  and c a l f .  A l l  measurements 

were rounded t o  t h e  n e a r e s t  0 . 1  cm. The b u t t o c k s  was measured wi th  t h e  

i n v e s t i g a t o r  f a c i n g  t h e  r i g h t  h i p  of  t h e  s u b j e c t .  The t ape  measure was 



placed around the  bu t tocks ,  p a r a l l e l  t o  the f l o o r ,  a t  the he igh t  o f  tllc 

g r e a t e r  t rochante r .  The circumference of the r i g h t   high was tnkcn a t  

i ts maximum p o i n t .  The d i s tance  i n  cent imeters  above the super io r  

a s p s c t  of  the  p a t e l l a  was measured and recorded, so  t h a t  the posLLesLlng 

measurement would take place a t  the same poi l l t .  The circun~forence o f  

the  r i g h t  c a l f  was taken a t  i t s  moximu~n poinL, anti t h r  d i s tnncc  i n  

cen t imete rs  below the super io r  aspect  of the p a t e l l a  was a l s o  rrcordcd 

f o r  use during p o s t t e s t i n ~ .  

Residual Volume 

P r i o r  t o  RV determinat ion,  sub jec t s  showered t o  remove a l l  e sccss  

d i r t  and o i l  from t h e i r  s k i n  and h a i r .  Residual volu~ne was then 

determined while the sub jec t  was sea ted  on the s c a l e  i n s i d e  the  

immersion tank.  A 6 L spirometer was f i l l e d  with pure oxygen by a 

dispensing va lve .  This  oxygen was f lushed through a  rebrea th ing  bag Lo 

remove any excess n i t rogen .  The f lush ing  of the rebrea th ing  bag was 

completed twice.  The 6 L spirometer was then f i l l e d  again with pure 

oxygen and t h i s  volume was t rans fe r red  t o  the ni t rogen f r e e  rebrea th ing  

bag. Wearing a  nose c l i p ,  the sub jec t  w o ~ ~ l d  breath normally through n  

disposable mouthpiece a t t ached  t o  the n i t r a l y z e r  which was then 

c a l i b r a t e d  t o  room a i r .  The sub jec t  took a  f u l l  i n h a l a t i o n  and exhaled 

through t h i s  mouthpiece a s  f o r c e f u l l y  and completely a s  possible. Wllen 

exha la t ion  was completed, the sub jec t  s igna led  the  i n v e s t i g a t o r  by 

r a i s i n g  one f i n g e r .  The i n v e s t i g a t o r  then connected the  mouthpiece t o  



tlie r e b r e a t h e r  and i n s t r u c t e d  t h e  s u b j e c t  t o  c o n t i n u e  i n h a l i n g  and 

e s h a l i n g  deep ly  and r a p i d l y ,  u n t i l  a  n i t r o g e n  e q u i l i b r i u m  was reached 

between t h e  r e b r e a t h i n g  bag and t h e  s u b j e c t ' s  l u n g s .  Equ i l ib r ium is 

assumed when t h e  n i t r o g e n  r e a d i n g  between i n s p i r a t o r y  and e s p i r a t o r y  

phases  r each  n miniinurn on the  graph p r i n t o u t .  Repeated measures of RV 

were t aken  u n t i l  two reaclings came w i t h i n  10% of  each o t h e r .  The 

average o f  t h e s e  two read ings  was then  consi t lered the  s u b j e c t ' s  RV.  

H v d r o s t a t i c  Weiahinv 

S u b j e c t s  were h y d r o s t a t i c a l l y  weighed t o  determine t h e i r  body 

d e n s i t y .  Each s u b j e c t  had a b s t a i n e d  from food and d r i n k  f o r  a t  l e a s t  4 

hours  p r i o r  t o  t e s t i n g .  

A f t e r  t h e  RV had been determined,  t h e  s u b j e c t  k n e l t  i n  the  tank and 

remained mot ion le s s .  When t h e  water  became s t i l l ,  t h e  s t e e l  c h a i r  was 

c a l i b r a t e d  t o  0 . 0  and 4 . 0  kg. The s u b j e c t  r e t u r n e d  t o  t h e  c h a i r  w i th  a  

nose c l i p  i n  p l a c e  and a t t empted  t o  r i d  tlie s k i n  and swimsui t  o f  a i r  

bubb les .  J u s t  b e f o r e  submerging, t h e  s u b j e c t  began t o  f o r c e f u l l y  e s p i r e  

a s  much a i r  a s  p o s s i b l e .  The s u b j e c t  t hen  s lowly submerged below t h e  

s u r f a c e ,  s t i l l  e x h a l i n g .  While underwater ,  t h e  s u b j e c t  r a i s e d  one 

f i n g e r  t o  s i g n a l  t h e  i n v e s t i g a t o r  t h a t  t hey  had exha led  a s  much a i r  a s  

p o s s i b l e .  The i n v e s t i g a t o r  then  ob ta ined  t h e  underwater  weight  from t h e  

computer i n t e r f a c e d  t o  t h e  e l e c t r o n i c  Omega load  c e l l s  and q u i c k l y  



minimum o f  s i x  t r i a l s  and corltinued unti 1 n p l ; ~ ~ c a u  1 1 1  s c r ~ l e  wci[;l11 rsrl?; 

evidenced (Kntctl , 1969 ) .  

The formula used t o  tleterlnino body d c ~ l s i t y  rsas: 

Where: D,, - Body Density (l;m/cc) 

W, - Weight in  a i r  (kg) 

D, - Do~isity of wt~ter (gm/cc) 

RV - Residual Volulae ( L )  

100 - Estimate of GI gos (ml) 

Percent f a t  was calculated using the formt~l;~ developed I,y S i r i  



S t e ~  Aerobic Tra in ing  

The d u r a t i o n  of  the  s t e p  ae rob ic  t r a i n i n g  s tudy  was 10 weeks, 

meeting 3 days per  week, f o r  a  t o t a l  of 30 t r a i n i n g  s e s s i o n s .  Each 

s e s s i o n  was 60 minutes i n  l e n g t h ,  c o n s i s t i n g  of a  10 minute warm-up, 30 

minutes of  s t e p  a e r o b i c  t r a i n i n g ,  15 minutes of  f l o o r  work, and a  5 

minute cool-down. These c l a s s e s  met dur ing  the  1991 F a l l  Se~ncs te r  on 

Mondays, Wednesdays, and Fr idays from 6:45 t o  7 :&5 A . M .  C lasses  wsre 

h e l d  i n  the  Mi tche l l  H a l l  dance s t u d i o  a t  the  Univers i ty  of Wisconsin-La 

Crosse .  

The importance of  a t t e n d i n g  every c l a s s  was s t r e s s e d  t o  each 

s u b j e c t ,  and e l i m i n a t i o n  from t h e  s tudy  took p lace  when a t t endance  

dropped below 90% (27 of  30 c l a s s e s ) .  Each s u b j e c t  was p resc r ibed  a 

t r a i n i n g  h e a r t  r a t e  (THR) of  70-852 of  t h e i r  maximal h e a r t  r a t e  a s  

determined from the t r e a d m i l l  V0,max t e s t .  P r i o r  t o  t r a i n i n g ,  s u h j e c t s  

were t augh t  how t o  monitor t h e i r  r e s t i n g  and e x e r c i s e  h e a r t  r a t e s  us ing  

a  10 second coun t .  Each s u b j e c t  was requ i r3d  t o  maintain  t h e i r  THK 

dur ing  t h e  s t e p  a e r o b i c  p o r t i o n  of  each t r a i n i n g  s e s s i o n .  This  was 

accomplished by a l t e r i n g  the  s t e p  h e i g h t  and degree of  arm movements. 

post test in^ 

F o r t y - s i x  s u b j e c t s  r epor ted  f o r  p o s t t e s t i n g  procedures  which were 

i d e n t i c a l  t o  t h e  p r e t e s t i n g  procedures .  Anthropometric measurements. 

r e s i d u a l  volume, and h y d r o s t a t i c  weighing took p lace  w i t h i n  3 days 

fo l lowing  completion of  the  s t e p  ae rob ic  t r a i n i n g  program. 



S t a t i s t i c a l  Anal vses 

Standard d e s c r i p t i v e  s t a t i s t i c s  were appl ied t o  a l l  t latn, l'alrctl 

t - t e s t s  were used t o  determine wi th in  group changes Eroni pre t o  

p o s t t e s t i n g .  A two-way a n a l y s i s  of var iance (ANOVA) with repcntetl 

measures was used t o  determine i f  any s i g n i f i c a n t  changes occurred 

between the  c o n t r o l  and experimental groups a s  a r e s u l t  of the  t r n i ~ ~ i n } ;  

program. The .O5 l e v e l  of confidence was used Cor a l l  ana lyses .  



CHAPTER I V  

RESULTS AND DISCUSSION 

In t roduc t ion  

This  s tudy was a  j o i ~ t  p r o j e c t  looking a t  the e f f e c t s  of a  10-week 

s t e p  aerob ic  t r a i n i n g  program on the  c a r d i o r e s p i r a t o r y  f i t n e s s  and body 

composition of col lege-aged women. This por t ion  of  the  p r o j e c t  looked 

a t  changes i n  body weight ,  body composition, and g i r t h  measurements. 

Presented i n  t h i s  chap te r  a r e  d e s c r i p t i v e  c h a r a c t e r i s t i c s  of the 

s u b j e c t s ,  r e s u l t s  of the  t r a i n i n g  s tudy ,  and a  d i scuss ion  of the r e s u l t s  

a s  r e l a t e d  t o  previous l i t e r a t u r e .  

Descript ive C h a r a c t e r i s t i c s  

Sixty-one h e a l t h y ,  col lege-aged females between the  ages 18 and 2 5  

years  served a s  s u b j e c t s  i n  the  p resen t  s tudy .  The esperimental  group 

s u b j e c t s  were vo lun teers  r e c r u i t e d  from a  Univers i ty  of Wisconsin-1.a 

Crosse Intramural  s t e p  aerobic c l a s s  during the  F a l l  Semester,  1991. 

Control s u b j e c t s  were vo lun teers  who were e n r o l l e d  a t  the  Universi ty  of 

Wisconsin-La Crosse f o r  the F a l l  Semester, 1991. 

O f  t h e  61 s u b j e c t s ,  only 46 s u b j e c t s  (28 c o n t r o l  and 18 

experimental) were included i n  the  f i n a l  ana lyses .  Seven c o n t r o l  

s u b j e c t s  f a i l e d  t o  complete the p o s t t e s t i n g  and e i g h t  experimental 

s u b j e c t s  were e l imina ted  from the  s tudy due t o  t h e i r  a t tendance dropping 

below the  required 27 out  of 30 s e s s i o n s .  Descr ip t ive  c h a r a c t e r i s t i c s  

of the  s u b j e c t s  who completed the  s tudy a r e  presented i n  Table 1. There 

were no s i g n i f i c a n t  ( p  > .05) d i f f e r e n c e s  between groups i n  age ,  h e i g h t ,  



weigh t ,  body f a t ,  o r  VO21nas (ml/kg/min) p r i o r  t o  the  10-week tl-eininp, 

p e r i o d .  

The s t e p  a e r o b i c  c l a s s  met t h r e e  t i o ~ e s  pe r  week f o r  10 consecut i v r  

weeks. Average a t t e n d a n c e  was 27 o u t  o f  i1 p o s s i b l e  30 s e s s i o n s  ( 9 0 % ) .  

The a e r o b i c  p o r t i o n  o f  each 60 minute c l a s s  l a s t ~ d  30 minittes.  l'hc 

ave rage  h e a r t  r a t e  mainta ined d u r i n g  t h i s  t ime was 150 b e a t s  p e r  I I I L ~ L I L P  

which corresponded t o  76% o f  t h e  s u b j e c t s '  average masi~nnl h c n r t  r;lLc. 

T r a i n i n g  was p r e s c r i b e d  t o  be mainta ined a t  70-85% o f  111asia1;1l hc;~l-( L - C I ~ ~  

(ACSM, 1991) .  

Tab le  1. D e s c r i p t i v e  c h a r a c t e r i s t i c s  of  t he  s u b j e c t s  (N = /16) 

V a r i a b l e  Con t ro l  E x p e r i ~ n e n t a l  
( n  = 28) ( n  = 18) 

Age 19 .6  + 2.02 19 .6  + 1.77 

Height  (cm) 66 .3  + 2.19 6 5 . 1  + 2 . 7 2  

Weight ( l b s )  132 .5  + 14.57 135 .4  + 16 .84  

Body f a t  (%) 22.45 2 4.788 25.63 + 5.145 

VOzmax (ml/kg/rnin) 51.5  6 .38 48 .6  + 5 .64  

Note. A l l  v a l u e s  r e p r e s e n t  mean + s t a n d a r d  d e v i a t i o n  

R e s u l t s  o f  t h e  Trairline, Studv 

A two-way ANOVA wi th  r e p e a t e d  measures was used t o  de te rmine  

s i g n i f i c a n t  d i f f e r e n c e s  between t h e  c o n t r o l  and expe r imen ta l  groups  from 

p r e -  t o  p o s t t e s t i n g  f o r  body we igh t ,  maximal b u t t o c k s  g i r t h ,  maximal 

t h i g h  g i r t h ,  maximal c a l f  g i r t h ,  body d e n s i t y ,  f a t  w e i g h t ,  LBM, and body 



f a t .  Paired t - t e s t s  were used t o  assess  wi th in  group d i f f e r e n c e s  from 

pre-  t o  p o s t t e s t i n g  f o r  the same v a r i a b l e s .  Resu l t s  from the  analyses 

a r e  presented i n  Table 2 .  

Maximal Gi r th  Measurements 

The only s i g n i f i c a n t  (p < .05) d i f fe rence  f o r  g i r t h  measurements 

between the  c o n t r o l  and experimental groups was f o r  maximal thigh g i r t h .  

The experimental group had a  1 . 0  cm decrease ( p  < .05)  while the c o n t r o l  

group had a  0.20 cm increase  (p  > .05) f o r  maximal thigh g i r t h .  No 

s i g n i f i c a n t  (p > .05) wi th in  o r  between group d i f f e r e n c e s  were fount1 f o r  

maximal but tocks g i r t h  o r  maximal c a l f  g i r t h .  

Residual Volume 

P o s t t e s t  RV measures were found t o  s i g n i f i c a n t l y  (p < .05)  increase  

from p r e t e s t  RV measures ( . a 5  t o  .96  L ) .  This  i n v e s t i g a t o r  a t t r i l x ~ t c s  

the  u n c h a r a c t e r i s t i c  increase  i n  RV t o  mechanical e r r o r s  occur r ing  

between pre -  and p o s t t e s t i n g .  Therefore,  i n i t i a l  RV measures f o r  each 

s u b j e c t  were used i n  the  determinat ion of p re -  and p o s t t e s t i n g  body 

dens i ty  . 

Body C o m ~ o s i t i o n  

No s i g n i f i c a n t  (p > .05) d i f fe rence  was found between groups f o r  

change i n  t o t a l  body weight.  However, the  c o n t r o l  group evidenced a  

s i g n i f i c a n t  (p < .05) increase  i n  body weight from pre-  t o  p o s t t e s t i n g  

of 2.25 l b s .  Both the  experimental group and the  c o n t r o l  group had 

s i g n i f i c a n t  (p < .05) increases  i n  LBM of 1 .51  l b s  and 1.02 l b s ,  

r e s p e c t i v e l y .  However, t h e r e  was no s i g n i f i c a n t  (p > .05) d i f f e r e n c e  

between t h e  two groups f o r  changes i n  LBM. 



Table 2. Results of the training study For the control Eroup 
(n - 28) and che experimental group (n - 18) 

- 
Variable Pretesting Posttesting Change ( % )  

(X + SD) ( S  + SD) 

Weight (lbs) 
control 132.50 + 14.569 134.75 + 15.056* 2.25 (1.7) 
experimental 135.50 + 16.836 136.25 + 16.526 0.75 (0.6) 

Buttocks (cm) 
control 95.10 + 5.251 95.80 + 5.608 0.70 (0.7) 
experimental 97.70 + 6.970 97.20 1 6.195 -0.50 (0.5) 

Thigh (cm) 
control 57.00 i7 3.726 57.20 + 3.468 0.20 (0.h) 
experimental 58.70 + 4.113 57.70 + 3.626* -1.00 (1.7)$ 

Calf (cm) 
control 34.70 + 2.038 34.90 + l.761 0.20 (0.6) 
experimental 36.10 + 2.194 36.00 + 1.954 -0.10 (0.3) 

LBM (lbs) 
control 102.33 + 8.688 103.35 & 8.399* 1.02 (.OL) 
experimental 100.27 + 10.952 101.78 + 10.610* 1.51 (.02) 

Fat weight (lbs) 
control 30.15 + 9.123 30.93 + 10.387 0.78 (.03) 
experimental 35.11 + 9.974 34./+0 + 8.547 -0.71 (.02) 

Body density (g~/cc) 
control 1.0479 + 0.01060 1.0474 + 0.01154 -0.0005 (.05) 
experimental 1.0409 2 0.01118 1.0422 + 0.00918 0.0013 (.13) 

Body fat (%) 
control 22.45 + 4.788 26.65 + 5 . ~ 4 ~  u.20 (0.9) 
experimental 25.63 + 5.145 25.01 + 4.202 -0.62 (2.4) 

* - Significant change within group from pre- to posttesting (p < .05) 
$ - Change is significantly different chon that of the control group 

(P < .05) 



There  were no s i g n i f i c a n t  ( p  > .05)  changes  w i t h i n  o r  between 

groups f o r  f a t  we igh t ,  1,ody d e n s i t y ,  o r  body f a t  a s  a  r e s u l t  o f  t he  

s t u d y .  However, t h e r e  was a  t r e n d  f o r  t h e  e spe r in t en ta l  group t o  have 

f a v o r a b l e  changes i n  f a t  weight  ( - 0 . 7 1  l b s )  , and body f a t  ( -  . 6 2 % ) .  

T e s t  o f  H v ~ o t h e s e s  

Based on t h e  r e s u l t s  o f  t h i s  s t u d y ,  t h e  f o l l o w i r ~ g  n u l l  hypotheses  

were a c c e p t e d  o r  r e j e c t e d :  

1. There was no s i g n i f i c a n t  d i f f e r e n c e  i n  the  changes  i n  l e a n  body mass 

e x h i b i t e d  by t h e  expe r imen ta l  and c o n t r o l  groups  ove r  t h e  cour se  o f  

t h e  10-week s t u d y  p e r i o d ,  t hus  t h e  n u l l  hypo thes i s  was accep ted  f o r  

t h i s  v a r i a b l e ,  

2 .  There  was no s i g n i f i c a n t  d i f f e r e n c e  i n  t h e  changes i n  f a t  weight  

e x h i b i t e d  by t h e  expe r imen ta l  and c o n t r o l  groups  ove r  t h e  c o u r s e  o f  

t h e  10-week s t u d y  p e r i o d ,  t hus  t h e  n u l l  h y p o t h e s i s  was accep ted  f o r  

t h i s  v a r i a b l e .  

3 .  There was no s i g n i f i c a n t  d i f f e r e n c e  i n  the  changes  i n  p e r c e n t  body 

f a t  e x h i b i t e d  by t h e  expe r imen ta l  and c o n t r o l  groups  ove r  t h e  10-  

week s t u d y  p e r i o d ,  t h u s  t h e  n u l l  hypot l res is  was accep ted  f o r  this 

v a r i a b l e .  

4 .  There  was no s i g n i f i c a n t  d i f f e r e n c e  i n  t h e  changes  i n  maximal c a l f  

g i r t h  e x h i b i t e d  by t h e  expe r imen ta l  and c o n t r o l  groups  ove r  t h e  

c o u r s e  o f  t h e  10-week s t u d y  p e r i o d ,  t h u s  t h e  n u l l  h y p o t h e s i s  was 

a c c e p t e d  f o r  t h i s  v a r i a b l e .  

5 .  There  was a s i g n i f i c a n t  d i f f e r e n c e  i n  t h e  changes  i n  maximal t h i g h  

g i r t h  e x h i b i t e d  by t h e  expe r imen ta l  and c o n t r o l  groups o v e r  t h e  



course of  the 10-week study per iod ,  thus the n u l l  hypothesis  was 

r e j e c t e d  f o r  t h i s  v a r i a b l e .  

6 .  There was no s i g n i f i c a n t  d i f fe rence  i n  the changes i n  l~lasilnnl 

but tocks g i r t h  exh ib i ted  by the experimental and conLrol groups over 

the  10-week s tudy per iod ,  thus the  q u l l  hypothesis  was accepted Cor 

t h i s  v a r i a b l e .  

Discussion 

Upon examining the s t a t i s t i c a l  ana lyses ,  the only s i  gnif icnrl t  

between groups d i f fe rence  was for  maxin~izm t h i g h  g i r t h .  The e s p e r i r ~ i r ~ , t ; ~ l  

group showed a  decrease i n  maximal thigh g i r t h  t h a t  was s i g n i f i c a ~ ~ t l y  

d i f f e r e n t  from the  c o n t r o l  group. 

Body weight i n  the c o n t r o l  group increased from pre-  t o  p o s t t e s t i n g  

a s  d i d  LBM f o r  both the con t ro l  and experimental groups. However, Lhcrc 

were no s i g n i f i c a n t  d i f fe rences  between groups f o r  these v a r i a b l e s .  

There were no o ther  wi th in  o r  between group changes f o r  maximal but tocks 

g i r t h ,  maximal c a l f  g i r t h ,  f a t  weight ,  body d e n s i t y ,  o r  body f a t  a s  a  

r e s u l t  of t h i s  s tudy .  

The l i t e r a t u r e  i n d i c a t e s  t h a t  changes i n  body composition a r e  

d i r e c t l y  r e l a t e d  t o  the  sub jec t s '  i n i t i a l  Ei tness  l e v e l  and the I 
frequency, i n t e n s i t y ,  and dura t ion  of  the t r a i n i n g  program. 

I n i t i a l  F i tness  Level 

The lack  of change i n  body composition may be due i n  p a r t  t o  the  

i n i t i a l  body weight and percent  body f a t  of t h e  s u b j e c t s .  The mean body 

weight and body f a t  of  the  46 s u b j e c t s  i n  the  p resen t  s tudy was 134 l b s  
I 

and 23.732, r e s p e c t i v e l y ,  which f a l l s  i n t o  the normal range f o r  c o l l e g e -  

aged women (Behnke & Wilmore, 1974). I t  has been previously shown t h a t  



changes i n  body cornpositioil wi th  ae rob ic  e x e r c i s e  va ry  g r e a t l y  depending 

upon i n i t i a l  f i t n e s s  l e v e l  (Fox e t  a l . ,  1989; Katch e t  a l . ,  1969; 

Pol lock & Wilmore, 1990) .  

R e s u l t s  of  t h i s  s tudy  a r e  i n  agreement wi th  those o f  previous 

s t u d i e s  which found no s i g n i f i c a n t  changes i n  body f a t  a f t e r  a e r o l ~ i c  

t r a i n i n g  programs (Moody e t  a l . ,  1972; Sinith & St ransky ,  1976; Stransky 

e t  a l . ,  1979; Tomassoni e t  a l . ,  1985; Vaccaro & C l i n t o n ,  1981; Wallace, 

1975) .  Moody e t  a l .  (1972) found t h a t  a f t e r  a  15-week jogging program 

on "normal" weight s u b j e c t s ,  body f a t  n o n s i g n i f i c a n t l y  decreased from 

24.2 ta 23.247. Smith and Stransky (1976) and Stransky e t  a l .  (1979) 

found t h a t  a f t e r  7  weeks of  b i c y c l e  ergometer and swim t r a i n i n g ,  body 

f a t  changed n o n s i g n i f i c a n t l y  from 21.4 t o  21.1% and 21.9 t o  1 9 . 8 % ,  

r e s p e c t i v e l y .  Wallace (1975) s t u d i e d  r e l a t i v e l y  l e a n  women whose mean 

i n i t i a l  body f a t  was 21.41%. A f t e r  a  4-month running program, body f a t  

decreased t o  on ly  20.05%. Vaccaro and Cl in ton  (1981) s t u d i e d  women 

whose mean i n i t i a l  body f a t  was 26.57%. Following a  10-week a e r o b i c  

dance program, t h e r e  was no s i g n i f i c a n t  change i n  body f a t  (26.57 t o  

26 .20%) .  Tomassoni e t  a l .  (1985) a l s o  found no s i g n i f i c a n t  change i n  

body f a t  i n  seden ta ry  b u t  l e a n  women a f t e r  an 8-week rebound t r a i n i n g  

program. I n i t i a l l y  the  s u b j e c t s '  mean body f a t  was 21.01%; the  

p o s t t e s t i n g  mean was 21.07%. 

I t  should be  noted t h a t  female s u b j e c t s  w i t h i n  the  opt imal  range 

f o r  body f a t  (20 t o  27%) who do n o t  fo l lo r i  s t r i c t  d i e t a r y  c o n t r o l  dur ing  

t r a i n i n g  w i l l  f a i l  t o  s i g n i f i c a n t l y  change body composition (Katch e t  

a l . ,  1969) .  The s u b j e c t s  i n  t h e  p r e s e n t  s tudy  a l r e a d y  had body f a t  



v a l u e s  (23.73%) which would be considcre t t  wiLhi11 tl lr  i d e a l  ranee  Tot. 

t h e i r  a g e .  

Most s t u d i e s  t h a t  have shown t r a i n i n g  t o  d r r r e i ~ s e  body fn t  Ililvc. 

used e i t h e r  s e d e n t a r y  and/or  obese  s u b j e r t s .  'I'he fo l lowing  st ttdicx:; 

i n v e s t i g a t e d  tho  e f f e c t s  of  a e r o b i c  t r e i n i t l g  on sr t le t l tary  ,ind/or ol~rr:r  

s u b j e c t s  and foutld s i g n i f i c a n t  d e c r e a s e s  it1 i~ody  f a t  r ang ing  fl-oitr 0 .  14 

t o  10 .1%:  Johnson e t  a l .  (1984) ,  L iebe r  rL i l l .  (1989) .  MrCord c t  '11. 

(1989) ,  M i l c s i s  e t  n l .  (1976) ,  Moody r t  i l l .  ( 1969) ,  Moody r t  a l .  (1017) ,  

and Wallace (1975) .  Moody c t  a l .  (1969) ol,scrvetl n  s i g n l f i c n t l t  c l r r l - r ,~sc  

i n  body f a t  (10 .1%)  f o r  ol)esc s i ~ b j c c t s  p ; i r t i r  ipat i n 8  i n  n walk/l.itr~ 

program o f  8 weeks. Wnllacc. (1975) foiintl ;I 16-week ~ w n n l n g  pro[;r,tln l o r  

s e d e n t a r y  women t o  d e c r r a s r  Ijody f n t  ( 5 . 5 % )  ant1 McCord c t  a1 . (l '18cl) 

a l s o  found a  s i g n i f i c a n t  d r r r c a s e  i n  I,ody fa t  ( 3 . 9 % )  f o r  s rdr t l t ; l ty  

s u b j e c t s  a f t e r  a  12-week ne rob ic  dance progrant 

T o t a l  Enerpv Expendi ture  o f  a  T r a i n i n g  Pro@.rain 

The t o t a l  energy r s p c t ~ d i t u r e  o f  n  t r i l i t ~ i ~ l l ;  progrit~n is o r  ~ r i  t i r r l l  

importance  t o  body f a t  r r d u c t i o n .  I n  pi-op,ra~ns wllcrc f a t  l o s s  i s  

d e s i r e d ,  it g iven  amount o f  energy ( 3 , 5 0 0  Iti Lora lo r i e s  f o r  c-acll pourltl of 

f a t )  must be  expcnded. I n d i v i d u a l s  who wish t o  l o s e  hody f a t  nl-cS 

usua l1  y  adv i sed  t o  experltl 300 t o  500 k i l o c n l o r i c s  1)cr e x r r r  i  sr scsrjiotl .  

I f  food i n t a k e  remains c o n s t a n t ,  i t  is  t l i e~ l  possil , lc t o  l o s e  'I poutttl 0 1  

f a t  w i t h i n  7  t o  12 e x c r c i s c  s o s s i o n s  (1'olloc.k & Willnore, 1990) .  

S u b j e c t s  i n  t h c  p r e s e n t  s t u d y  avern&;ctl an  c s c r c i s c  intc>nsiLy o l  76% 

o f  maxi~nnl h e a r t  r a t e  For 30 ~ s i n u t e s .  l'hr average enc3rl:y c s p o ~ l d i  turc. 

was e s t i t na t ed  t o  be  368.4 k i l o c a l o r i e s  pel- s e s s i o n .  'I'his csLitnnt ion i s  

based  upon d a t a  from Howlry and Glover (19711) , wherr wolncxn we i ghi 11): 



133.75 l b s  ( ave rage  f o r  p r e s e n t  s t u d y )  expend 368.4 k i l o c a l o r i e s  wh i l e  

runn ing  3 . 5  m i l e s .  Energy expended runn ing  t h i s  d i s t a n c e  has  been found 

t o  be  s i m i l a r  t o  energy expended i n  30 minutes  o f  s t e p  a e r o b i c s  (Reebok 

I n t l .  L td .  , 1990) .  

S u b j e c t s  i n  t h e  p r e s e n t  s t u d y  a t t e n d e d  an  ave rage  o f  27 s e s s i o n s .  

The t o t a l  energy expended f o r  t h e  e n t i r e  s t u d y  shou ld  have equa led  9 ,936  

k i l o c a l o r i e s  (27 X 3 6 8 . 4 ) ,  which wi thou t  d i e t  m o d i f i c a t i o n  would r e s u l t  

i n  a  2 .83 l b s  f a t  l o s s .  Ilowever, a  f a t  l o s s  o f  on ly  . 7 1  l b s  was 

obse rved .  I t  is common f o r  women t o  g a i n  weight  d u r i n g  t h e i r  f r e s h l ~ ~ a r ~  

y e a r  i n  c o l l e g e ,  i n  p a r t  due t o  a  change i n  d i e t .  The m a j o r i t y  o f  

s u b j e c t s  i n  t h e  p r e s e n t  s t u d y  were freshman, and d i e t  was n o t  

c o n t r o l l e d .  T h i s  may account  f o r  t h e  n o n s i g n i f i c a n t  f a t  l o s s  observed 

i n  t h e  expe r imen ta l  s u b j e c t s .  

Durat ion o f  t h e  T r a i n i n g  P r o ~ r a m  

The d u r a t i o n  o f  an  e x e r c i s e  program is a l s o  o f  c r i t i c a l  i lnportance 

t o  t h e  t o t a l  energy expend i tu re  and t o t a l  body f a t  r e d u c t i o n .  Of n i n e  

s t u d i e s  t h a t  found d e c r e a s e s  i n  body f a t ,  s i x  had t r a i n i n g  program 

d u r a t i o n s  l o n g e r  than  t h e  p r e s e n t  s t u d y  (Johnson e t  a l . .  1984; L iebe r  e t  

a l . ,  1989; McCord e t  a l . ,  1989; M i l e s i s  e t  a l . ,  1976; Moody e t  a l . ,  

1972; Wal lace ,  1975) .  With a  l o n g e r  t r a i n i n g  program i t  is l o g i c a l  t h a t  

energy e x p e n d i t u r e  and f a t  l o s s e s  would be g r e a t e r .  

The p r e s e n t  s t u d y  found no s i g n i f i c a n t  d i f f e r e n c e  between groups  

f o r  change i n  LBM. L iebe r  e t  a l .  (1989) ,  Moody e t  a l .  (1969) ,  Moody e t  

a l .  (1972) ,  and Smith and S t r ansky  (1976) a l l  found s i g n i f i c a n t  

i n c r e a s e s  i n  LBM fo l lowing  a e r o b i c  t r a i n i n g  programs. The magnitude of 

t h e s e  changes  were 1 . 3 1 ,  2 . 9 ,  1 . 1 3 ,  and 1.1 k g ,  r e s p e c t i v e l y .  However, 



both the control and experimental subjects in the present study 

evidenced significant increases in LBM within their respective group. 

The present study found no significant change in buttocks girt11 or 

calf girth, but did however, find a significant change in thigh &ire11 

after the 10-week training. The experimental group showed a signil'icant 

decrease in thigh girth while the control group showed a nonsignificant 

increase in thigh girth from pre to posttesting. The magnitude of these 

changes, only -1.0 cm for the experimental group, and 1-0.20 cm for 1 . 1 1 ~  

control group, are of no real practical significance. A longer training 

period may be necessary to achieve significant changes in girth 

measurements. 



CHAPTER V 

SUkfitARY, CONCLUSIONS, AND RECOHhlENDATIONS 

S umnla r  y 

The pr imary purpose  o f  t h i s  t r a i n i n g  s tudy  was t o  determine the 

e f f e c t s  o f  a  10-week s t e p  a e r o b i c  program on t h e  body composi t ion o f  

c o l l e g e - a g e d  women. F o r t y - s i x  a p p a r e n t l y  h e a l t h y  females  (18 

e spe r imen ta l  and 28 c o n t r o l )  between t h e  ages  o f  18 and 25 y e a r s  

s u c c e s s f u l l y  completed t h e  p r e s e n t  s t u d y .  Ima~ed ia t e ly  p r i o r  t o  and upon 

complet ion o f  t h e  10-week s t e p  a e r o b i c  t r a i n i n g ,  each s u b j e c t  was 

measured f o r  masimal b t ~ t t o c k s ,  t h i g h ,  and c a l f  g i r t h s ,  fo l lowed by 

h y d r o s t a t i c  weighing a t  r e s i d u a l  volume. The v a r i a b l e s  ana lyzed  ill t he  

p r e s e n t  s t u d y  inc luded  body we igh t ,  masi~nitl b u t t o c k s  g i r t h ,  ~ n a s i ~ n a l  

t h i g h  g i r t h ,  masimal c a l f  g i r t h ,  r e s i d u a l  \.olume, LRH, f a t  weigh:, bocly 

d e n s i t y ,  and p e r c e n t  body f a t  

No s i g n i f i c a n t  between group changes were evidenced f o r  body 

w e i g h t ,  masimal b u t t o c k s  g i r t h ,  maximal c a l f  g i r t h ,  I.BM, f a t  we igh t ,  

body d e n s i t y ,  o r  body f a t .  However, ~ n a s i ~ n a l  t h i g h  g i r t h  i n  t h e  

expe r imen ta l  group dec reased  s i g n i f i c a n t l y  co~spa red  t o  t h e  c o n t r o l  

group.  Within  group a n a l y s e s  showed a  s i g n i f i c a n t  i n c r e a s e  i n  bods 

weight  f o r  t h e  c o n t r o l  g roup ,  a s  w e l l  a s  s i g n i f i c a n t  i n c r e a s e s  i n  LBPl 

f o r  b o t h  t h e  c o n t r o l  and e spe r imen ta l  groups .  tlowe\rer, t h e r e  were no 

s i g n i f i c a n t  d i f f e r e n c e s  between the  two groups fo r  t h e s e  v a r i a b l e s .  



Conclusions 

Based on the  r e s u l t s  oE t h i s  s tudy ,  the following conc l i~s ions  wc'l*c. 

reached: 

1. A 10-week s t e p  aerobic t r a i n i n g  program w i l l  not e f f e c t  the body 

composition oE col lege-aged females who have normnl body colnpos i t  ion 

f o r  t h e i r  age.  

2. A 10-week s t e p  aerobic t r a i n i n g  program w i l l  decrease 111aximn1 tlligh 

g i r t h  i n  col lege-aged females. 

Recom~nendatio~~s 

Based upon the  r e s u l t s  of t h i s  study i t  is reco~n~nended t h a t  f u t ~ ~ r e  

s t u d i e s  : 

1. I n v e s t i g a t e  the  e f f e c t s  of s t e p  aerobic t r a i n i n g  using s u b j e c l s  who 

have a  higher  percent  body f a t .  

2 .  I n v e s t i g a t e  the  e f f e c t s  of s t e p  aerobic t r a i n i n g  i n  an o lder  

populat ion.  

3 .  I n v e s t i g a t e  t h e  e f f e c t s  of a  s t e p  aerobic t r a i n i n g  program of 

longer  dura t ion .  
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HEALTH HISTORY/CURKENT LIFESTYLE FORM 
S t e p  Aerobic T r a i n i n g  Study 

NAME S.S - DATE 
( P l e a s e  P r i n t )  

ADDRESS CTTY/STATE 
PHONE AGE RTRTll DATE 
HEIGHT WEIGHT 
I N  CASE OF EMERGENCY, PLEASE CONTACT 

PHONE 

Check i f  you have o r  have had t h e  fo l lowil lg :  
- Family h i s t o r y  o f  coronary o r  o t h e r  a t h e r o s c l e r o t i c  

d i s e a s e  i n  s e l f ,  p a r e n t s  o r  s i b l i n g s  p r i o r  t o  age  55. - S h o r t n e s s  o f  b r e a t h  - Heart  a r r h y t l i ~ ~ ~ i n s  
- Chest  Pain  - Diabe tes  Me l l i  tiis 

Blood P res su re  2 140/90 mm Hg lligh ChoLest.ero 12/40  1111;/tl 1 

-- Asthma - Dizzy S p e l l s  
- S e i z u r e s  - Coughing lip b lood 
- Bone o r  j o i n t  i n j u r y  - llospi t a l i z a t i o n  

Exp la in  Expla in  

DO YOU CURRENTLY SMOKE? - Yes - No 

PHYSICAL ACTIVITY 
I p a r t i c i p a t e  i n  t h e  fo l lowing  a c t i v i t i e s :  
- None - Walking - Running - Hiking - Sw i IIIIII i I I ~ ;  

- S t r e n g t h  T r a i n i n g  - Aerobic D~tncc 

How l o n g  do you e x e r c i s e  f o r ?  
- None - 15 o ~ i n u t e s  o r  l e s s  -- 16-30 minutes  - 3 1 - 4 5  I I I ~ I I  

- 46-60 minutes  - More than  60 mini!tes 

How many days  p e r  week? 
- None - One - Two - Three Four - Fi vc 
S i x  - Seven 

Do you expe r i ence  any d i s c o ~ n f o r t s  ( s h o r t n e s s  o f  l ) r c a t h ,  d i zz i r l e s s  or  
p a i n )  w i t h  e x e r c i s e ?  - Yes - No 
I f  y e s ,  p l e a s e  e x p l a i n :  - 

I hereby c e r t i f y  t h a t  a1 1 the  above s t a t eo len t s  provirlecl by ~ s e  i t 1  t h i s  
form a r e  complete  and t r u e  t o  the  b e s t  o f  I I I ~  knowledge. 

S i g n a t u r e  1)a Le 

Witness  Dn t e  
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Pro jec t  T i t l e :  

INFORMED CONSENT 
Universi ty  of Wisconsin-La Crosse 

The e f f e c t s  of a 10-week s t e p  aerobic trainit18 
program on VOztnax and body composition of  
col lege-aged women. 

P r i n c i p l e  I n v e s t i g a t o r s :  John P .  Porcar l ,  Ph. I ) . ,  Constance Chapek and 
Elizabeth Huntley 

Subject  name: 

You e r e  i n v i t e d  t o  p a r t i c i p a t e  i n  t h i s  research s tudy which w i l l  
eva lua te  t h e  physiological  e f f e c t s  of a s t e p  aerobic t r a i n i n g  program. 
This  s tudy is  open t o  felnalss between the ages of 18 and 25 who meet the 
following c r i t e r i a :  1 )  have no cardiovascular  o r  or thopedic proble~ns,  
2 )  a r e  on no medications which a f f e c t  h e a r t  r a t e  o r  blood pressure 
responses t o  e x e r c i s e ,  3 )  a r e  non-smoking ind iv idua ls ,  4) a r e  w i l l i n g  t o  
complete t e s t i n g  procedures before and a f t e r  the s t e p  aerob ics  t r a i n i n g .  

The t r a i n i n g  program w i l l  be 10 weeks i n  dura t ion  beginning 
September 4 t h ,  1991 and ending November 14 th ,  1991. I f  you agree t o  
p a r t i c i p a t e  i n  the  s t e p  aerobic t r a i n i n g  group, you a r e  required t o  
a t t e n d  each s e s s i o n ;  Mondays, Wednesdays, Fridays,  6 : 4 5 - 7 : 4 5  AM.  
Subjec t s  missing more than th ree  c l a s s e s  w i l l  be el iminated from the 
s tudy .  Your t e s t  r e s u l t s  w i l l  remain c o n f i d e n t i a l  between yourse l f  and 
t h e  th ree  i n v e s t i g a t o r s .  

I n  conjuncture with the  UW-L Intramural s t e p  aerobic c l a s s  I ,  
have volunteered t o  be a sub jec t  i n  t h i s  

s t e p  aerob ic  t r a i n i n g  study conducted by Constance Chapek and El i zabe th  
Huntley. I understand t h a t  the  b e n e f i t s  of p a r t i c i p a t i n g  i n  t h i s  
research  s tudy include a f r e e  f i t n e s s  eva lua t ion  and exerc i se  
p r e s c r i p t i o n .  I understand t h a t  p a r t i c i p a t i o n  i n  the experimental 
group involves regu la r  attendance t o  the t r a i n i n g  program a s  we1.1 a s  
undergoing the  t e s t i n g  procedures p r i o r  t o  and upon completion of the 
t r a i n i n g  s tudy.  I a l s o  agree t o  work a t  the  s p e c i f i e d  i n t e n s i t y  
i n d i c a t e d  by my prescr ibed t r a i n i n g  h e a r t  r a t e .  I f  I am a s u b j e c t  i n  
t h e  c o n t r o l  group, I w i l l  be required t o  undergo t e s t i n g  procedures 
scheduled p r i o r  t o  and upon completion of the s tudy .  

I understand t h a t  I w i l l  have my body f a t  assessed by h y d r o s t a t i c  
weighing and my maximal oxygen consumption (VOzlnax) measured by a 
maximal t readmi l l  t e s t .  I  f u r t h e r  understand the h y d r o s t a t i c  weighing 
procedure c o n s i s t s  of being b r i e f l y  submerged underwater with the  opt ion 
of my sur fac ing  a t  any time. P o t e n t i a l  r i s k s  include i n f e c t i o n ,  
a c c i d e n t ,  and poss ib le  drowning. I understand t h a t  the  t readmi l l  t e s t  
c o n s i s t s  of running t o  voluntary exhaustion on a motor dr iven t r e a d ~ r i l l .  
The i n i t i a l  speed of the  t readmi l l  w i l l  remain a t  a s e l f - s e l e c t e d  pace 
with an i n i t i a l  e l e v a t i o n  of 0%; the  grade w i l l  then increase  2 . 5 %  every 
2  minutes u n t i l  I reach exhaust ion.  Oxygen consumption w i l l  be 
monitored through the  use of  a Quinton Q-Plex metabolic c a r t .  This w i l l  
involve brea th ing  through a mouthpiece so  t h a t  expired a i r  can be 
c o l l e c t e d  and measured. 



As w i t h  any e x e r c i s e ,  t h e  p o s s i b i l i t y  o f  ,id\,erse r e a c t i o n s  e s i s t  . 
such a s  d i z z i n e s s ,  s l l o r tnes s  of b r e a t h ,  l e g  f a t i g u e ,  c h e s t  p;i in,  atld 
even sudde11 d e a t h .  I w i l l  f e e l  t i r e d  a t  t h e  end of :tit, t e s t .  I f  .?IIY 

abnormal o b s e r v a t i o n s  a r e  n o t e d ,  t h e  t e s t  r i i l l  be  tel-111in;l:ed 
immedia te lv .  I am f r e e  t o  s t o p  any o f  t h e  t e s t s ,  o r  witlitlrn\t- fro111 t l ir  
s t u d y  a t  any t ime .  

I n  a d d i t i o n .  I a g r e e  n o t  t o  modify mv c u r r e n t  d i e t  o r  e s r r c i s c  
h a b i t s  f o r  t h e  d ~ ~ r a t i o n  o f  t h e  s t u d y ,  o t h c r  :ll,in f o r  t h e  t r a i n i n s  if I 
am s o  invo lued .  

I ,  , b e i ~ r g  of sound 
mind and body a t  t h e  age o f  , do h ~ r e b y  consen t  t o ,  a t r t h o r i : : ~  
and r e q u e s t  t h e  pe r sons  tlalned above (and co -worke r s ,  a g e n t s ,  and 
employees) t o  t ~ ~ i d e r t a k e  and perform on me :he proposed p rocedure .  
t r e a t m e n t ,  r e s e a r c h  o r  i ~ n ' e s t i g a t i o n  ( h e r c i ~ l  c ; l l l ed  " P r o c e d ~ ~ r e " )  I'o 
t h e  b e s t  o f  tny k11ort-ledge 1 '1111 no t  i ~ l f e c t e t i  r i i t h  a  c o n t . ~ g i o r ~ s  ciiscnst7 ~11- 

have any l i m i t i n g  p h y s i c a l  c o n d i t i o n  o r  d i s ' i b i l i t y ,  e s p r c i ' i l l v  r;i:h 
r e s p e c t  t o  my h e a r t  t h a t  woiild p rec lude  la\. p s r r i c i p n t i o ~ ~  i n  t h e  c s ~ i ' c i s ~  
t e s t i n g  o r  t r a i n i n g .  I ha\.e r e a d  t h e  above document and I h,i\,e I1cei? 
f u l l y  ad\.ised o f  :he i ~ a t r l r e  o f  t l ie Procedure  niid t h e  p o s s i b l c  r i s k s  .ind 
c o m p l i c a t i o n s  i n v o l v e d ,  a l l  o f  w h i c l ~  r i s k s  and complicCitic1us.  I hc i  r h ~  
assume \ . o l u n t a r i l y .  I hereby acknowledge no r e p r e s e n t a t i o n s ,  
w a r r a n t i e s .  g u a r a n t e e s  o r  a s s u r a n c e s  o f  any k ind  p e r t ' i i n i ~ l g  t o  t h e  
Procedurt .  have beet) m,lde :o me bv t h e  Ut~ i \ r e r s i cy  o f  L' isco~~sin-L.3 c r o s s e .  
t h e  o f f i c e r s ,  t h e  a d m i n i s t r n t i o ~ ) ,  emplovees o r  bv ,Inyon? a c t i n g  011 : t i z i ~  
b e h a l f .  I unde r s t and  :l~.lt I n~oy witl ldra\i  frola t h e  s t u d y  . ~ t  an\.t ill>?. 

S igned a t  
t h i s  day o f  . 1 Q 9 1 ,  i n  :lie 
p re sence  o f  t h e  w i t n e s s e s  tiliose sig11,ititrcs :ippt,nr belot' o p p o s i t e  )I:\. 

s ig11ature.  
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TESTING PREPARATION FORM 

I tydros ta t i c  Wcighing and Treacl~nill  Tes t  In fo r~nn t ion  

1. P lease  b r i n g  s h o r t s ,  t - s h i r t ,  gym shoes ,  swilnsuit ,  and towel .  

2 .  P lease  a b s t a i n  from food,  c a f f e i n a t e d  beverages ,  d rugs ,  a l c h o h o l ,  

and tobacco f o r  a t  l e a s t  4 hours be fore  t e s t i n g .  

3 .  Please do no t  engage i n  heavy e x e r c i s e  f o r  214 hours  p r i o r  Lo 

t e s t i n g .  

4 .  T e s t i n g  l o c a t i o n :  UV-  L Human Perforn~;lnce Lab 
225 Mi tche l l  Ha l l  
(2nd f l o o r  on s o u t h e a s t  s i d e  
of  the  b u i l d i n g ) .  

NAME 

Your Underwater Weighing and Treadmil l  T e s t i n g  time has  been scheduled 
f o r  

R t AM / PM. 

PLEASE keep t h i s  appointlnent.  Tes t ing  must be co~npletecl t h i s  week. 
Your promptness is  apprec ia ted .  I f  t h e r e  i s  a c o n f l i c t ,  p l e a s e  f e e l  
f r e e  t o  c a l l  Connie o r  L i sa  a t  home, o r  l eave  a message a t  the  l a b .  

Connie - 785-7105 
L isa  - 782-7031 
Lab - 785-8685 
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