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ABSTRACT
Introduction: Aerobic exercise has begun to be widely recognized as a reasonable means of preventing 

fat and losing weight. Scholars have confirmed that sports can help the human body lose weight and lose fat. 
Objective: This article measures the exercise performance indicators of subjects in different body fat percent-
age groups and studies the relationship between body fat percentage and exercise performance indicators. 
Methods: The study uses experimental methods to determine the percentage of body fat of the subjects. After 
physical exercise and aerobic exercise, the volunteers were tested for aerobic capacity indicators. Results: The 
body fat percentage of physically inactive persons was negatively correlated with aerobic and anaerobic exercise 
capacity indexes. Conclusion: The mechanism of aerobic exercise in weight loss treatment has the effect of 
promoting lipolysis and regulating blood lipid metabolism. At the same time, it has a significant influence on the 
number and activity of fat cells. Level of evidence II; Therapeutic studies - investigation of treatment results. 
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RESUMO
Introdução: O exercício aeróbico tem sido amplamente reconhecido como uma maneira racional de prevenir a 

gordura e perder peso. Pesquisadores confirmam que o esporte pode ajudar o corpo humano a perder peso e gordura. 
Objetivo: Este artigo mede indicadores de desempenho em exercícios praticados por indivíduos em grupos de por-
centagem de gordura corporal diferentes e estuda a relação entre a porcentagem de gordura corporal e indicadores 
de desempenho em exercícios. Métodos: O estudo usa métodos experimentais para determinar a porcentagem de 
gordura corporal dos indivíduos. Após o exercício físico e aeróbico, os voluntários foram testados para indicadores de 
capacidade aeróbica. Resultados: A porcentagem de gordura corporal de pessoas fisicamente inativas está negativa-
mente correlacionada aos índices de capacidade de exercícios aeróbico e anaeróbico. Conclusão: O mecanismo de 
exercícios aeróbicos no tratamento de perda de peso promove a lipólise e regula o metabolismo lipídico sanguíneo. 
Concomitantemente, influencia significativamente o número e a atividade de células gordurosas. Nível de evidência II; 
Estudos terapêuticos – investigação de resultados de tratamento.

Descritores: Esporte; obesidade; gordura corporal; treinamento de intervalo de alta intensidade.

RESUMEN 
Introducción: El ejercicio aeróbico ha sido ampliamente reconocido como una manera racional de prevenir la 

grasa y perder peso. Investigadores confirman que el deporte puede ayudar el cuerpo humano a perder peso y grasa. 
Objetivo: Este artículo mide indicadores de rendimiento en ejercicios practicados por individuos en grupos de porcentaje 
de grasa corporal e indicadores de rendimiento en ejercicios. Métodos: El estudio usa métodos experimentales para 
determinar el porcentaje de grasa corporal de los individuos. Tras el ejercicio físico y aeróbico, se testó los voluntarios 
para indicadores de capacidad aeróbica. Resultados: El porcentaje de grasa corporal de personas físicamente inactivas 
está negativamente correlacionado a los índices de capacidad de ejercicios aeróbico y anaeróbico. Conclusión: El 
mecanismo de ejercicios aeróbicos en el tratamiento de pérdida de peso promueve la lipolisis y regula el metabolismo 
lipídico sanguíneo. Simultáneamente, influencia significativamente el número y la actividad de células grasas. Nivel 
de evidencia II; Estudios terapéuticos – investigación de resultados de tratamiento.

Descriptores: Deporte; Obesidad; Grasa corporal; Entrenamiento en intervalos de alta intensidad.
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INTRODUCTION
Among the many ways to lose weight, aerobic exercise is a reaso-

nable way to lose weight. Exercise is the key to ensuring effective and 
safe weight loss, which is determined by exercise intensity and exercise 

duration. Exercise intensity is the main factor that determines the degree 
of fat oxidation and decomposition during exercise and guarantees that 
the weight loss person may bear it under health conditions. However, 
many weight loss failures in many exercise weight loss practices are 
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related to improper control of weight loss exercise intensity or exercise du-
ration.1 Because aerobic exercise below the anaerobic threshold intensity 
is an effective way to lose weight through exercise, different individuals 
have different anaerobic thresholds. The individual differences in weight 
loss tolerance to exercise intensity make exercise weight loss programs 
vary from person to person. This article studies the relationship between 
body fat percentage and exercise performance index by measuring the 
exercise performance index of subjects in different body fat percentage 
groups.2 We hope that this research can provide the experimental basis 
for exploring scientific exercise weight-loss theory and formulating a 
scientific exercise weight-loss plan.

METHOD
Research object

We selected 51 adult girls aged 19-22 as the subjects of this study. 
After measuring the subjects’ height, weight, body fat percentage, and 
other indicators, the samples were divided into the low group (body fat 
percentage <19%), middle group (20% <body fat percentage <25%), 
and the high group (Body fat percentage> 25%). There are 17 people 
in each group. The subjects are all healthy people without metabolic 
and cardiovascular diseases. They have not received professional sports 
training. (Table 1)

Research methods
Test indicators and methods of the body’s aerobic metabolism

The test indicators of the body’s gas metabolism level include relative 
maximum oxygen uptake (S.VO2max), carbon dioxide production (VCO2), 
oxygen consumption (VO2), and respiratory quotient (RQ).

Anaerobic threshold-related indicators include lactate anae-
robic threshold speed (Km/h), lactate anaerobic threshold heart 
rate (HRAT), lactate anaerobic threshold maximum oxygen uptake 
utilization rate (%VO2max).

We use a treadmill to perform an incremental load exercise experi-
ment and use the MAX-II gas metabolism analyzer to collect breathing 
gas during exercise. At the same time, we collected fingertip blood dry 
heparin anticoagulation capillary immediately after each level of load 
exercise to take 50-100ul of whole blood and measure blood lactic acid.3 
We use the interpolation formula to find the relevant indicators of the 
corresponding lactate threshold: lactate anaerobic threshold speed 
(Km/h), lactate anaerobic threshold heart rate (HRAT), lactate anaerobic 
threshold maximum oxygen uptake utilization rate (%VO2max).

Test indicators and methods of the body’s anaerobic metabolism
We use the classic 30s test method. The subjects did full pedaling on 

the Monark 834 power bicycle after preparation activities and recorded 
the riding speed and heart rate every 5 seconds.4 The resistance is 75% 
of the subject’s body weight, and the test indicators include maximum 
anaerobic power (PP) and average anaerobic power (AP).

Test methods for the primary conditions of subjects
We use established methods to determine the percentage of body 

fat. We use the skinfold forceps method to take the sum of the skinfold 
thickness at the midpoint of the outer upper arm and the subscapular 
corner to calculate the body density and body fat percentage.

Difference equation model of weight change
Usually, when the energy conservation in the body is broken, it will 

cause a change in body weight. People gain weight by absorbing calories 
through diet and converting them into fats. In addition, calories consu-
med by metabolism and exercise cause weight loss.5 The daily weight 
loss is not easy to exceed 0.2kg. The calorie absorbed per day should 
not be less than 1500kcal. Record the bodyweight on an nth day as 
w(n) kg, and the calorie absorbed on an nth day as c(n) kcal. Then the 
weight gain caused by the absorbed heat is ac(n) kg. The weight loss cau-
sed by normal metabolism is βw(n)kg. The weight loss caused by exercise 
is γw(n)kg. We get the differential equation model of weight change as:

( 1) ( ) ( 1) ( ) ( )w n w n ac n w nβ γ− = + + − +                                (1)

The heat conversion coefficient a = 1/800  is a constant. The metabolic 
coefficient β varies from person to person. The exercise consumption 
coefficient γ is related to exercise form and exercise time. This method is 
suitable for people who have no time to participate in sports. To achieve 
weight loss, diet control reduces the number of calories absorbed to 
achieve the effect of weight loss. Then (1) γ = 0 in the formula.6 The 
weight loss model is:

( 1) ( ) ( 1) ( )w n w n ac n w nβ+ = + − −                                          (2)

First, in the first stage, a diet method is adopted to reduce the number 
of calories absorbed every day to the safe lower limit cmic = 1500kcal. 
So that the weight is reduced to 60kg. Then (2) can be simplified as:

( 1) (1 ) ( ) micw n w n acβ+ = − +                                                 (3)

Where cmic = 1500kcal is a constant. Suppose the weight can be 
reduced to 60kg after n days. According to (3) formula:

1( ) (1 ) (0) [1 (1 ) (1 ) ]
(1 ) [ (0) / ] /

n n
mic

n
mic mic

w n w ac
w ac ac
β β β

β β β

−= − + + − + − −

= − − +


          (4)

Then substitute 1 25( ) 80, ( ) 60, , , 1500
8000 6400 micw D w n a cβ= = = = =  into:

25 1 6400 1 640060 (1 ) [80 1500 ] 1500
6400 8000 25 8000 25

2560 (1 ) [80 48] 48
6400

n

n

= − − × × + × ×

= − − +
               (5)

Since the number of weight loss days n is an integer, n = 251 can 
be obtained by solving equation (4). The lady’s weight can be reduced 
to 60kg after 251 days when the lower limit cmic = 1500kcal of calories 
absorbed per day is kept safe.

Mathematical Statistics
We use the SPSS11.5 statistical software package and Microsoft Excel 

2010 software to analyze the obtained data. The results are expressed 
as mean ± standard deviation. P<0.05 indicates a significant difference, 
and P<0.01 indicates a very significant difference.

Table 1. The basic situation of the experimental subjects.

Group Low group Middle group High group
Number of cases 17 17 17

age) 19.9±0.9 19.5±0.8 19.7±0.8
Height (cm) 160.0±6.6 160.9±5.2 161.3±5.1
Weight (kg) 49.8±4.9 54.3±7.9 61.7±14.4

Resting heart rate (times/min) 80.5±10.1 77.3±8.9 79.5±10.3
Systolic blood pressure (mmHg) 93.9±6.2 93.3±9.6 101.8±14.3
Diastolic blood pressure (mmHg) 63.8±6.8 61.1±5.5 66.7±8.6

Waist circumference (cm) 69.0±4.5 73.2±5.9 80.4±11.3
Hip circumference (cm) 86.7±3.5 91.1±5.8 95.5±6.8

Body fat percentage 16.2±1.3 22.7±1.1 31.4±6.9
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RESULTS
Correlation between aerobic and anaerobic indicators and body 

fat percentage (Table 2)
It can be seen from Table 2 that there is a significant negative correla-

tion between the anaerobic capacity index selected in the experiment 
and the percentage of body fat. The correlation coefficients were -0.445 
and -0.621, respectively, P<0.01. This suggests a close correlation between 
anaerobic power and body fat percentage, and high body fat components 
have constituted a non-negligible reason for the reduction of anaerobic 
power.7 As the degree of obesity increases, both aerobic exercise capac-
ity and anaerobic exercise capacity will gradually decline. High body fat 
composition is the limiting factor of the body’s exercise capacity.

Comparison of aerobic capacity indicators between groups 
with different body fat percentages

Table 3 shows that the oxygen threshold is related to body fat com-
position. There are significant differences in the corresponding %VO2max, 
HRAT, and lactate threshold velocity among the three experimental 
subjects. The decreasing trend as the body fat percentage value increases 
indicates decreased aerobic capacity.8 This suggests that the higher the 
body fat percentage, the lower the lactic acid anaerobic threshold and 
the lower the lactic acid anaerobic threshold intensity.

Comparison of anaerobic capacity indexes between diffe-
rent body fat percentage groups

It can be seen from Table 4 that the average anaerobic power has 
a significant difference between the high body fat percentage group 
and the low body fat group, while the difference in the maximum 
anaerobic power index among the three groups is not significant. 
However, in the average anaerobic power index with a significant 
difference, the average value of the low group is only slightly larger 
than the average value of the high group.9 Considering that under 

the premise that the subjects’ overall exercise ability is at a low level, 
the low body fat percentage group has relatively more vital anaerobic 
exercise ability.

Changes in respiratory quotient in different body fat per-
centage groups during incremental exercise

As a reminder indicator of the oxidation of the three major ener-
gy-supplying substances during exercise, the respiratory quotient is of 
great significance.10  When the respiratory quotient is 1.0, it indicates that 
100% of the energy comes from carbohydrates. A respiratory quotient 
of 0.7 indicates that 100% of energy comes from fat burning. A respira-
tory quotient of 0.85 indicates that the energy supply is derived from 
carbohydrates and fats. It can be seen from Table 5 that the respiratory 
quotient change trend of the three groups in the incremental exercise 
load gradually increased.

Table 2. Correlation between the subjects’ exercise ability index and body fat 
percentage.

Body fat%

Index r P

PP (W/kg) -0.445 0.001

AP (W/kg) -0.621 0.001

%VO2max -0.322 0.026

HRAT (times/min) -0.44 0.001

Lactic acid threshold speed (km/h) -0.411 0.003

S.VO2max (ml/kg/min) -0.101 0.497

Table 3. Comparison of aerobic capacity indicators between different body fat 
percentage groups.

Group n %VO2max HRAT
Lactate threshold 

velocity
S.VO2max

Low group 17 66.13±11.33 160.82±15.16 6.68±1.10 34.88±4.70

Middle group 17 55.88±14.11 150.53±17.11 5.87±1.47 32.88±4.44

High group 17 50.91±12.26 141.76±18.15 5.41±1.16 34.02±3.68

Table 4. Comparison of anaerobic capacity indexes between different body fat 
percentage groups.

Group
Number 
of cases

Maximum anaerobic 
power (PP)

Average anaerobic 
power (AP)

Low group 17 6.80±0.83 5.66±0.58

Middle group 17 6.62±0.95 5.19±0.62

High group 17 6.20±0.83 4.83±0.82*

Table 5. Respiratory Quotient Statistics of Different Body Fat Percentage Groups in 
Increasing Load Exercise.

Group
Exercise load

Before 
exercise

Load 1
Second 

load
3rd load Load 4

Low group 0.80±0.05 0.88±0.07 0.92±0.07 0.96±0.07 0.98±0.07
Middle group 0.77±0.06 0.84±0.05 0.89±0.06 0.94±0.07 0.97±0.08
High group 0.79±0.06 0.86±0.08 0.93±0.09 0.97±0.09 0.97±0.09

DISCUSSION
Exercise intensity is usually expressed in maximum oxygen uptake 

utilization rate or maximum heart rate utilization rate. Increased blood 
lactic acid levels after strenuous exercise inhibit lipolysis.11 The rate 
of release of fatty acids into the blood and the oxidation rate is the 
highest during exercise at this intensity. During moderate-intensity 
exercise (65% VO2max), fat oxidation accounts for the highest energy 
supply ratio. When the exercise intensity reached 85% VO2max, the 
total fat oxidation decreased, and the rate of fatty acid entering the 
blood also decreased significantly. The utilization of intramuscular 
triglycerides did not increase. In this case, the breakdown of muscle 
glycogen and the increase of lactic acid inhibit the breakdown of fat 
in the body. Based on the above discussion, the proportion of fatty 
acid oxidation energy in total energy consumption is relatively high 
when exercising at rest or low. With the increase of exercise intensity, 
the oxidation rate of fatty acid is restricted when the VO2max exceeds 
70% to 80%, and the energy supply material mainly changes from fat 
to sugar. Only moderate and low-intensity exercise can be accepted 
and persisted by obese people.

CONCLUSION
The body fat percentage of physically inactive persons is ne-

gatively correlated with aerobic and anaerobic exercise capacity 
indexes. As the degree of obesity increases, both aerobic exercise 
capacity and anaerobic exercise capacity of the body will gradually 
decline. High body fat composition is the limiting factor of the 
body’s exercise capacity.
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