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1. Introduction  
 
       Separate studies have shown that circuit weight 
training exercises enhance body composition components, 
VO2peak, bone density, and/or muscular strength and 
endurance. However, little research has evaluated the 
effects of circuit weight training on all components 
through a single study. 
 
       This study addressed the above understudied area. 
Additionally, the study evaluated the potential of 
beneficial fitness results in a minimal amount of time. 
Today’s society is consumed with efficient time 
management. Providing an exercise routine that delivers 
such results encourages non-active individuals to 
implement such an exercise program. 
 
2. Experiment, Results, Discussion, and Significance 
 
Experiment 
 
       Healthy, non-active women (n=24), age 18-35 years, 
participated in the 8-week study. The volunteers signed an 
informed consent approved by the Wichita State 
University IRB prior to participating. Prior to acceptance 
in the study, participants completed the Physical Activity 
Readiness Questionnaire (PAR-Q) [1] to identify health 
risk factors that would preclude exercise participation.  
 
       The Circuit Weight Training Group (CTG) (n=12), 
exercised 3d a week for 20min/d. CTG completed a 5min 
warm-up followed by a 10 station circuit weight training 
routine and concluded with a 5min cool-down. The 
Control Group (CG) (n=12) remained inactive throughout 
the 8-wk study. They were asked to maintain the activity 
level they entered into the study. Participants completed a 
3d dietary log during wk 1 and 8 and were asked to 
maintain their baseline dietary habits throughout the 

study. All participants were assessed before and after the 
8wk period using the following tests. 
 
       Body composition assessment was completed using a 
DEXA Hologic QDR 4500 Elite. Bone mineral content 
(BMC), bone mineral density (BMD), lean body mass 
(LBM), fat mass (FM), and percent body fat (%Fat) were 
assessed. Height and weight were also measured.  
 
       The assessment of VO2peak was conducted using a 
Quinton Q Treadmill, PhysioDyne metabolic cart with 
Max II oxygen analyzer, carbon dioxide analyzer and 
Max II software. The Thoden Treadmill Protocol was 
used for testing [2]. 
 
       A 5-10 repetition submaximal strength test using 
chest press and leg extension equipment (Badger) was 
used to establish one-repetition maximum muscular 
strength (1RM). An equation developed by Byers [3] was 
used to estimate 1RM. The testing weight was set at 60-
80% of the estimated 1RM. The test ended when the 
participant was unable to complete 5-10 repetitions at the 
next weight load. The weight and repetitions from the last 
successful lift were then used to estimate 1RM [4]. 
 
       Muscular endurance was assessed using 67% of 1RM 
for chest press and leg extension. Using the estimated 
1RM weight calculated from the 5-10 repetition 
submaximal strength test, the estimated result was 
calculated by the 67% to establish muscular endurance 
[5]. 
 
Results 
 
       One-way ANOVA revealed no differences in 
baseline measures for age, height, weight, BMD, BMC, 
LBM, FM, %Fat, VO2peak, muscular strength, and 
endurance (p < 0.05) between the two groups. 

A 2x2 (Group X Time) repeated measures ANOVA 
revealed differences (p < 0.05) between baseline data and 
post testing in BMC,  LBM, FM, %Fat, VO2peak, muscle 
strength and endurance (Table 1). No differences (p > 
0.05) between baseline and post testing were detected for 
height, weight, or BMC.  

 
 
 
 

 
 
     Table: 1 

     Pretest vs. Posttest Variables (Mean + SD)              
                                                        
                   Pretest                  Posttest              % Change   

     Height (cm)       
     CTG      165.8+6.1      166.1+6.1       0.2% 
     CN       167.9+6.6      167.9+6.1               0% 
     Weight (kg)       
  CTG     74.5+15.9 74.3+15.7 -0.3% 
  CN           79.8+21.4                80.5+20.8 0.8% 
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BMD (g/cm2)          
  CTG         1.1+0.1 1.2+0.1 1.8%* 
  CN            1.1+0.1 1.1+0.1       -0.9% 
BMC (kg)                       
  CTG          2.2+0.3   2.3+0.3                    1.1% 
  CN            2.3+0.2                    2.3+0.3 -0.1% 
LBM (kg)                     
  CTG         42.8+6.2     43.3+6.4     1.2%* 
  CN          47.4+10.5  46.8+10.0    -1.4% 
FM (kg)                         
  CTG        27.9+10.9          27.2+10.3             -2.4%** 
  CN          28.2+10.8             29.4+11.5            4.2% 
BF (%)            
  CTG        37.1+7.5 36.5+7.1 -1.9%** 
  CN          35.1+6.4 36.3+7.4 3.4% 
VO2oeaj  (ml/kg/min-1) 
  CTG       33.6+6.7 32.6+4.1 -2.9%* 
  CN         38.2+9.3 30.4+7.2 -20.5% 
ME-U (lb)                    
  CTG       46.2+7.3 56.9+7.3 23.3%** 
  CN        48.2+10.9 49.0+10.2 1.7% 
ME-L (lb)                    
  CTG     71.2+15.2 86.0+12.5 20.8%** 
  CN       69.4+21.7 71.5+21.9 3.0% 
MS-U (lb)                  
  CTG     69.1+11.1 84.7+11.1 22.7%** 
  CN       72.1+16.2  73.0+15.3 1.25% 
MS-L (lb)                   
  CTG     104.4+23.1 128.3+18.6 22.9%** 
  CN        103.4+32.5 106.6+32.7 3.1%       
* p < 0.05, ** p < 0.01 
 

Discussion 

Significant improvements in VO2peak, body 
composition, bone density and muscular strength and 
endurance due to circuit weight training are in 
agreement previous studies [6-8]. The results of the 
current study provide useful information for 
implementing an effective circuit weight training 
program for non-active females. 
 
3.  Conclusion 

       The results of this study suggest that circuit 
weight training that includes a set routine with gradual 

weight load increases and limited resting time between 
exercises can improve BMD, LBM, FM, %Fat, 
VO2peak, as well as in muscle strength and endurance 
for the upper and lower body. These improvements 
may encourage other non-active females to implement 
a time efficient circuit weight training program into 
their lifestyle. 
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