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Abstract.  The purpose of this study was to examine cardiorespiratory responses during exercise tests as
determined by the cycle ergometer in thirty-seven mildly obese patients, aged 28 to 69 years old
participated [Body Mass Index (BMI); 28.1 ± 1.5 kg/m2] and 26 moderately obese patients, aged 20 to 67
years old (BMI; 32.7 ± 1.7 kg/m2).  To evaluate the physical fitness, a graded cycling exercise test was
performed, monitoring gas exchange, ventilation and heart rate.  The following results were obtained: (1)
BMI and percentage fat (% fat) had a positive correlation in obese patients.  (2) The maximum oxygen
uptake (V

•
O2 max) and maximum heart rate (HR max) did not change in either group, while the maximum

oxygen uptake per body weight (V
•
O2 max/W) in moderately obese male patients decreased significantly

compared with that in mildly obese male patients (p<0.05).  (3) LOAD per body weight (LOAD/W) in
moderately obese patients decreased significantly as compared to mildly obese patients (p<0.01).  (4)
V
•
O2 max, HR max and V

•
O2 max/W at anaerobic threshold (AT point) did not change in either group.

These results suggest that physical fitness would be relatively diminished in obese patients.
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INTRODUCTION

Obesity is considered to be one of the primary
risk factors in chronic diseases including cardio-
vascular diseases, hypertension and non-insulin
dependent dibetes mellitus1–2).  It is known that
physical exercise is of benefit to the treatment of
obesity.  It is very important to evaluate the physi-
cal strength and the cardiorespiratory functions of
obese patients.  In this study, mildly and moder-
ately obese patients were examined using the cycle
ergometer to evaluate various factors related to
physical fitness, such as cardiorespiratory func-
tions.

SUBEJECTS AND STUDY DESIGN

Thirty-seven mildly obese patients (7 male and

30 female), aged 28 to 69 years old [Body Mass
Index (BMI) ; 28.1 ± 1.5 kg/m2] and 26 moderately
obese patients (8 male and 18 female), aged 20 to
67 years old (BMI; 32.7 ± 1.7 kg/m2) participated
in this study.  The mildly obese patients all had a
BMI of 25.0 to 30.0 kg/m2 and the moderately
obese patients all had a BMI of more than 30.0 kg/
m2.  Patients were tested on a cycle ergometer
(Lode Corival WLP-400, Germany) with a load of
20 watts per minutes to the end point ultimately;
we then measured anaerobic threshold (AT) point,
monitored ventilator gas change with a
respiromonitor (Minato RM-300 system, Japan).
Percentage fat (% fat) was measured with an im-
pedance fat meter (Selco SIF-891, Japan).

Data were recorded by the mean ± SEM.  Statis-
tical comparison was made by unpaired Student’s
test.
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RESULTS

BMI and percentage fat (% fat) were positively
correlated with obesity [male; correlation rate

(r)=0.772, female; r=0.711] (Fig. 1).  The data of
gas analysis on cycle ergometer in mildly and mod-
erately obese patients are presented in Table 1.
The maximum oxygan uptake (V

•
O2 max) and maxi-

mum heart rate (HR max) did not change in either
group, while the maximum oxygen uptake per
body weight (V

•
O2 max/W) in moderately obese

male patients decreased significantly as compared
to mildly obese male patients (p<0.05).  LOAD per
body weight (LOAD/W) in moderately obese pa-
tients decreased as compared with mildly obese
patients (p<0.01).  The data of gas analysis at AT
point on cycle ergometer in mildly and moderately
obese patients are presented in Table 2.  V

•
O2 max,

HRmax and V
•
O2max/W at AT point did not

change in either group.

DISCUSSION

It is very important to control weight in obese
patients because obesity is considered to be one of
primary risk factors in chronic diseases, including
cardiovascular diseases, hypertension and non-in-
sulin dependent diabetes mellitus1–2).  It has been
reported that there is a positive correlation between
%fat and arterial blood pressure, so that an increase
in %fat would be conductive to the aggravation of
risk factors3–4).  In this present study, %fat was
correlated positively with BMI in obese patients.
V
•
O2 max/W in moderately obese male patients de-

creased significantly as compared to mildly obese
male patients.  LOAD/W in moderately obese pa-
tients decreased significantly as compared to
mildly obese patients.  Recently, we have reported
that weight reduction resulting from submaximal
physical training improved the cardiorespiratory
and metabolic functions in moderately obese pa-
tients5).

In new light, these results suggest that the physi-

Table 1. Physical responses with gas analysis in obese patient

V
•
O2max V

•
O2max/W HRmax V

•
E METS LOAD/W

(ml/min) (ml/min/kg) (beats/min) (ml/min) (watt/kg)

male mildly obese (n=7) 1957.1 ± 85.5 25.4 ± 1.5 150.4 ± 12.6 71.7 ± 8.3 7.0 ± 0.8 2.1 ± 0.2
moderately obese (n=8) 2085.9 ± 174.0 22.1 ± 2.0 153.1 ± 12.9 86.2 ± 9.1 6.3 ± 1.1 1.6 ± 0.1

female mildly obese (n=30) 1315.1 ± 206.6 21.7 ± 2.3 149.5 ± 17.4 51.0 ± 11.1 6.0 ± 1.3 1.5 ± 0.3
moderately obese (n=18) 1514.7 ± 172.6 18.6 ± 3.4 152.7 ± 18.9 53.5 ± 13.1 6.0 ± 1.2 1.2 ± 0.3

Values means ± SEM p<0.05, p<0.01.

FIg. 1. Correlation between percentage fat and body mass
index

* * **

**
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Table 2. Physical responses to gas analysis at anaerobic threshold (AT) point in obese patients

V
•
O2 V

•
O2/W HR

(ml/min) (ml/min/kg) (beats/min)

male mildly obese (n=7) 1148.4 ±   87.4 15.7 ± 2.2 111.2 ± 12.5
moderate obese (n=8) 1074.1 ± 220.5 14.9 ± 6.2 117.3 ± 12.9

female mildly obese (n=30) 905.5 ± 159.1 14.0 ± 2.3 119.3 ± 13.5
moderately obese (n=18) 1050.9 ± 172.6 13.5 ± 2.5 120.6 ± 10.4

Values repesent means ± SEM

cal fitness would be relatively diminished in pro-
portion to the degree of obesity.
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