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ABSTRACT

Introduction: The main purpose of aerobic exercise is to enhance cardiopulmonary endurance, so it is
necessary to build cardiopulmonary endurance response models based on different frequencies of aerobic
exercise. Objective: To study the cardiopulmonary endurance response of women to different frequencies of
aerobic exercise. Methods: Twenty young female desk workers (female teachers and civil servants) who worked
out at a fitness club were randomly divided into two groups. Cardiopulmonary function, both before and after
16 weeks of aerobic exercise at different exercise loads, was studied and analyzed. Results: After 16 weeks of
aerobic exercise at different exercise loads, all the young women had significantly improved their vital capacity
(VO), and their maximum oxygen uptake ability was improved to a certain extent. Compared with the 45-minute
aerobic exercise group, the vital capacity (VC) of 90-minute aerobic exercise group was significantly increased
(P>0.05). Conclusions: When performed at a consistent frequency level, aerobic exercise with a relatively high
exercise load can better develop the body’s respiratory system function. This may be due to deep stimulation
of the respiratory system from high-load aerobic exercise, and ultimately to the intensive exercising of lung
function. Level of evidence II; Therapeutic studies - investigation of treatment results.
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RESUMO

Introdugdo: O principal objetivo do exercicio aerdbico é aumentar a resisténcia cardiopulmonar, por isso é necessdrio
construirmodelos de resposta de resisténcia cardiopulmonar baseados em diferentes frequéncias de exercicio aerébico.
Objetivo: Estudar a resposta de resisténcia cardiopulmonar de mulheres em diferentes frequéncias de exercicio aerébio.
Métodos: Vinte jovens profissionais de escritério (professoras e funciondrias publicas) que frequentavam uma academia
foram divididas randomicamente em dois grupos. A fun¢do cardiopulmonar foi estudada e analisada antes e depois
de 16 semanas de exercicio aerébico com diferentes cargas de exercicio. Resultados: Depois de 16 semanas de exercicios
aerdbicos com diferentes cargas, todas as jovens tiveram melhora significativa da capacidade vital (CV), sendo que a
capacidade mdxima de captacdo de oxigénio melhorou até certo ponto. Comparada com o grupo de exercicios aerdbicos
de 45 minutos, a capacidade vital (CV) do grupo de exercicios aerdbicos de 90 minutos foi significativamente maior (P >
0,05). Conclusées: Quando praticado com frequéncia regular, o exercicio aerébico com carga relativamente alta pode
melhorar o desenvolvimento da fungdo respiratéria. Isso pode dever-se a estimulagdo profunda do sistema respiratdrio
apartir de exercicios aerobicos de alta carga e, em Ultima instancia, é devido ao exercicio intensivo da fungéo pulmonar.
Nivel de Evidéncia ll; Estudos terapéuticos - Investigacdo dos resultados do tratamento.

Descritores: Exercicio; Ponte cardiopulmonar; Andlises.

RESUMEN

Introduccidn: El principal objetivo del ejercicio aerébico es aumentar la resistencia cardiopulmonar, por lo que es
necesario desarrollar modelos de respuesta de resistencia cardiopulmonar basados en diferentes frecuencias de ejercicio
aerdbico. Objetivo: Estudiar la respuesta de resistencia cardiopulmonar de mujeres a diferentes frecuencias de ejercicio
aerébico. Métodos: Veinte jovenes profesionales de oficina (profesoras y funcionarias publicas) que asistian a un gimnasio
fueron divididas aleatoriamente en dos grupos. Se estudid y analizé la funcién cardiopulmonar antes y después de 16
semanas de ejercicio aerobico con diferentes cargas de ejercicio. Resultados: Después de 16 semanas de ejercicio aerébico
con diferentes cargas, todas las mujeres jévenes presentaron una mejora significativa de la capacidad vital (CV), siendo
que la capacidad mdxima de captacidn de oxigeno mejord en cierta medida. En comparacion con el grupo de ejercicio
aerébico de 45 minutos, la capacidad vital (CV) del grupo de ejercicio aerébico de 90 minutos fue significativamente
mayor (P > 0,05). Conclusiones: Cuando se practica con una frecuencia reqular, el ejercicio aerébico con una carga
relativamente alta puede mejorar el desarrollo de la funcion respiratoria. Ello puede deberse a la profunda estimulacién
del sistema respiratorio por el ejercicio aerébico de alta carga y, en ultima instancia, al ejercicio intensivo de la funcién
pulmonar. Nivel de Evidencia Il; Estudios terapéuticos - Investigacion de los resultados del tratamiento.

Descriptores: Ejercicio; Puente cardiopulmonar. Andlisis.
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INTRODUCTION

With the progress and development of society, the way of produc-
tion and life in modern society, while bringing great benefits to human
beings, has also brought some negative factors and adverse effects to
human health and development, modern civilization disease and sports
deficiency have become common social phenomena.! However, with
the implementation of the national fitness plan, the idea of physical
education is gradually accepted by the masses, and the idea of aerobic
fitness is sweeping the world.? The physical exercise carried out by the
human body under the condition of sufficient oxygen is aerobic exercise.
In the process of exercise, the oxygen inhaled by the body is required
to be balanced with the oxygen needed by the body, and the duration
of aerobic exercise is longer, for more than 30 minutes, the exercise
intensity is high, and the maximum heart rate is between 60% and 80%
. Aerobic exercise has the following characteristics: (1) Exercise intensity
is low; (3) It has a certain rhythm? (3) Longer duration; (4) Effectively
eliminate fat in the body; (5) Enhance the cardiopulmonary function
of human body; (6) Can effectively adjust people’'s mental state and
state of mind, is an important way of current fitness.* Through regular
aerobic exercise, the human body can effectively enhance the function
of the heart, and the oxygen supply capacity of the human body will
be correspondingly enhanced.® People with better cardiopulmonary
function can participate in longer aerobic exercise and exercise recovery
is faster, aerobic aerobics is an effective form of aerobic exercise based
on fitness, organic combination of body posture in the rhythm of music
accompaniment, integration of physical training, dance, music as one of
the body exercises. It can cultivate women’s aesthetic ability, edify their
sentiment and regulate their mental health, which is also the purpose
of the implementation of the national fitness program.®

METHOD

Research Objects

Twenty young female teachers and civil servants in a health club
participated in aerobic aerobics exercise, aged from 22 to 26 years old,
with the weight controlled at (50+5) kg, they had no formal exercise
history before participating in this experiment, and were randomly
divided into two groups, which participated in aerobic aerobics training
for 45 min and 90 min respectively, and did not participate in any other
physical exercise during the experiment. The basic information of the two
subjects is shown in Table 1. Before the experiment, the basic physical
conditions (age, height and weight) of subjects in the two groups were
highly similar, and statistical analysis showed no significant difference (P
<0.05), it indicates that this study is carried out on the basis of the same
conditions, so this study has high reliability and validity.”

Research Methods

1. Exercise Program The aerobic exercise schedule of the two groups
is as follows:

90 min fitness group: warm up for 15 min, exercise for 25 min, aerobics
for 35 min and trim for 15 min

45 min fitness group: warm up 7. 5 min physique 12. 5 min aerobic
exercise 17

Table 1. Basic conditions of experimental subjects.

The two fitness groups exercised three times a week, with the in-
tensity of exercise strictly controlled between (220 - age) x 60% ~ 80%
and heart rate.

2. Test indicators quiet heart rate (HR); Lung capacity (VC); Blanche
cardiac work index (BI)

Quiet heart rate (HR) : Subjects should sit still (or lie in bed) for more than 10
minutes before measurement, keep their mood stable and the surround-
ing environment quiet. The tester sat in front of the subject, placed the
stethoscope in the precardiac region or apex of the heart of the subject
for auscultation, and counted the number of heart beats in 1 min.

RESULTS

The test results showed that before the experiment, there was no
significant difference in cardiopulmonary function indexes between the
two groups (P>0.05), and all cardiopulmonary function indexes were at
the same level, indicating that the two groups were basically the same
on the basis of different exercise loads of aerobic aerobics exercise &'
This provides a good platform for the comparison and analysis of the
data before and after the experiment and the comparison and evalu-
ation of the exercise effect between the two aerobic aerobics groups.

Comparison of cardiopulmonary function indexes before
and after 45 min aerobic exercise group

The results showed that before and after 16 weeks of aerobic exercise,
the quiet heart rate (HR) and Branch cardiac function index (BI) of 45 min
aerobic exercise group decreased to a certain extent, however, there was no
significant difference (P>0.05), the vital capacity (VC) after the experiment was
significantly increased compared with that before the experiment, and there
was significant difference before and after the experiment (P<0.05). (Table 2)

Comparison of cardiopulmonary function indexes before
and after 90 min aerobic exercise group

The results showed that the resting heart rate (HR) and Branch car-
diac work index (B) of the 90 min aerobics group decreased to a certain
extent after the experiment compared with before, however, there was
no significant difference (P>0.05), and the vital capacity (VC) was signi-
ficantly increased compared with before experiment (P<0.05). (Table 3)

Comparison of cardiac and pulmonary function indexes
between 45 min aerobics group and 90 min aerobics group
after experiment

The data showed that the cardiowork index of the 45 min fitness group
was lower than that of the 90 min fitness group, however, this does not
mean that the meaning of the blanche cardio work index rating indicates
arange between 110 and 160(normal), with a low score indicating better

Table 2. Comparison of indicators before and after 45 min aerobics group.

45 min Aerobic Fitness Group

Indicator

classification name of index Prior to the After: the
experiment experiment
" di Quiet HR 80. 20+2. 39 76.20+2. 62
eart and lung vital capacity | 3 018.90+107.81 | 3 149. 20+164. 96
indicators
Heart power index 142.07+6. 43 138.52+6. 57

Table 3. Comparis

on of indicators before

and after 45 min aerobics group.

90 min Aerobic Fitness Group

Number of 8 . Indicator
Group sl Age Height Weight dlassification | ame of index Prior to the After the
45 min Fitness experiment experiment
Exercise Group 10 23.93+41.05 50.46+1.90 | 161.42+2.14 ! " Quiet HR 81.00+3.46 75.40+3.40
90 i Fitness eart and lung vital capacity 299530414938 | 318360+15871
) 10 2393£1.08 | 50.73£2.03 | 161.16£2.29 indicators -
Exercise Group Heart power index 148.30+7.56 139.4945.59
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cardiovascular function. The improvement of cardiovascular function in
the 90 min aerobic exercise group was better than that in the 45 min
aerobic exercise group, because the cardiowork index was not at the
same level in the early stage of the experiment, blanche cardiac function
index decreased significantly in the 90 min aerobics group than that in
the 45 min aerobics group, indicating that aerobics with relatively high
exercise load can improve the level of cardiovascular function more
significantly. (Table 4)

Table 4. Comparison of cardiac and pulmonary function indexes between 45 min
aerobics group and 90 min aerobics group after the experiment.

unit exercise frequency. The relationship between the two is given by
the following formula:

=y, -y ()

Based on blood pressure during exercise and blood pressure during
recovery cycle, the increase of blood pressure was calculated as follows:

s=Y(n-3) ©

The variation range of blood pressure before and after exercise was
calculated by the following formula:

Indicator name of index 45 min Group 90 min Group
classification (n=10) (n=10)
Quiet HR 76.20+2.62 7540340
Heart and lung vital capacity 314920416496 | 31836015871
indicators
Heart power index 138.5246.57 139.49+5.59
DISCUSSION

Modeling index analysis

Aerobic exercise is also known as metabolic exercise, which mainly
aims at inhaling and exhaling oxygen, the metabolic level function of
human body is given by the following formula:

M

Where, S; represents the period of motion, i is subject i, and m is
respiration rate.

As can be seen from the above formula, with the increase of human
metabolism, the demand for blood and oxygen will gradually increase,
and the human heart rate will also accelerate, so the relationship between
blood and oxygen supply in human body can be expressed as follows:

@; - Xi (KD) (2)

N(k)=

Where, X; represents energy consumption of the organization, (KD)
is maximum oxygen, n is vital capacity index.

Cardiopulmonary endurance response modeling at different fre-
quencies of aerobic exercise

The cardiopulmonary tester was used to collect data of the subjects,
the subjects’steady heart rate 15 minutes before exercise, instantaneous
heart rate before exercise and heart rate 5 minutes after exercise were
collected respectively, and modeling was conducted according to the
collection results, namely

K:

d 3)
n

Where, d represents the subjects’'normal heart rate and n represents
vital capacity index.

Suppose, y; represents the blood pressure during normal activity,
and y; represents the blood pressure during recovery of subjects at

po_ i) ©)
S/(m'—n'-1)

In the formula, m' represents blood pressure 10min after exercise,
and n' represents peak blood pressure.

In conclusion, cardiopulmonary endurance response modeling un-
der aerobic exercise with different frequencies has been completed, by
analyzing the above data, it can be seen that long-term aerobic exercise
can effectively improve people’s physical fitness and help patients with
different diseases, as shown in Figure 1.

80
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Figure 1. The change of FEVI% in the experimental group before and after exercise
intervention.

CONCLUSION

Current cardiopulmonary endurance response model cannot ac-
curately calculate the vital capacity index and heart rate recovery rate
of subjects. Therefore, a cardiopulmonary endurance response model
based on Mate analysis was proposed for aerobic exercise at different
frequencies. The experimental results show that the proposed model can
accurately analyze the effect of different frequencies of aerobic exercise
on cardiopulmonary endurance.

ACKNOWLEDGMENT

Key research and development and promotion special project (soft
science research) of Henan Province in 2021, Project No.: 212400410246.

AUTHORS’ CONTRIBUTIONS: The author made significant contributions to this manuscript. Hua Tian: writing and performing surgeries; data analysis and performing surgeries; article review and intellectual

concept of the article.

12

Rev Bras Med Esporte —Vol. 28, N2 1, 2022



REFERENCES

1.

Armstrong HF, Bartels MN, Paslavski O, Cain D, Shoval HA, Ballon JS, et al. The impact of aerobic exercise
training on cardiopulmonary functioning in individuals with schizophrenia. Schizophrenia Research.
2016;173(1-2):116-17.

. Bourdon A, Grandy SA, Keats M R. Aerobic exercise and cardiopulmonary fitness in childhood

cancer survivors treated with a cardiotoxic agent: a meta-analysis. Supportive Care in Cancer.2018;
26(7):2113-23.

. Dereppe H, Forton K, Pauwen NY, Faoro V. Impact of bariatric surgery on women aerobic exercise

capacity. Obesity Surgery.2019; 29(7):1-8.

. Kabiri S, Halabchi F, Angoorani H, Yekaninejad S. P-29comparison of three modes of aerobic exercise

combined with resistance training on the pain and function of patients with knee osteoarthritis:
arandomised controlled trial. British Journal of Sports Medicine. 2018; 50(Suppl 1): A47.1-A47.

. Gaspard D, Kass J, Akers S, Hunter K, Pratter M. Patient-reported dyspnea correlates poorly with aerobic

Rev Bras Med Esporte - Vol. 28, Ne 1, 2022

exercise capacity measured during cardiopulmonary exercise testing. Lung. 2017; 195(5):613-17.

6. Bucci R, Koutris M, Lobbezoo F, Michelotti A. Occlusal sensitivity in individuals with different
frequencies of oral parafunction. The Journal of Prosthetic Dentistry. 2019; 122(2): 119-22.

7. Yu G, H Xu, Liu C, Wang Q, Zhang X. Modeling and analysis of common-mode resonance in multi-
-parallel pv string inverters. IEEE Transactions on Energy Conversion.2019; 34(1):446-54.

8. Yang M, Guo S, Y Chen, Dai Q, Li H, Yang J. Chimera states with coherent domains owning
different frequencies in a ring of nonlocally coupled brusselators. Nonlinear Dynamics.
2021;104(3):2843-52.

9. Garcia R, Carrasco JA, Espi JM, Dede EJ, Castellé J. Modeling and simulation of non linear magnetic
coresat high frequencies using pspice. Epe Journal;2015: 11(2), 13-22.

10. Ghisu T, Puddu P, Cambuli F. Numerical analysis of a wells turbine at different non-dimensional piston
frequencies. Journal of Thermal Science. 2015; 06(v.24):35-43.

13



	Introduction
	_Introduction_1
	Acknowledgements
	Conflicts
	_Acknowledgements_1

