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ABSTRACT

Introduction: Several studies have shown that insufficient physical activity has gradually become an indepen-
dent risk factor for chronic diseases such as all-cause mortality and cardiovascular disease. Objective: We screened
women with different physical activities for cardiovascular risk factors by setting up questionnaires and conducting
health examinations. This research can provide some theoretical basis for women's health maintenance. Methods:
This study evaluated the level of physical activity, cardiovascular risk factors, and the cardiopulmonary function
of urban women aged 40-49. We tested the fundamental physiological indicators of volunteers, as well as blood
sugar, blood lipids, blood pressure, etc. Results: Women who practice a great deal of physical activity had lower BMI
and body fat percentage. Their physiological indicators were healthier than those with a low amount of physical
activity. Conclusion: Physical education programs have a significant effect in improving the physical fitness of the
human body. Level of evidence II; Therapeutic studies - investigation of treatment results.
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RESUMO

Introducdo: Vidrios estudos demonstram que baixa atividade fisica tem gradualmente se tornado um fator de risco inde-
pendente para doengas crénicas como mortalidade geral e doencas cardiovasculares. Objetivo: Examinamos mulheres que
praticam diferentes atividades fisicas para observar fatores de risco cardiovascular através de questiondrios e a condugdo de
exames de satide. Esta pesquisa pode fornecer uma base tedrica para os cuidados com a saude da mulher. Métodos: O presente
estudo avaliou o nivel de atividade fisica, os fatores de risco cardiovascular e a fungéo cardiopulmonar de mulheres entre 40 e
49anos de idade, em um cendrio urbano. Testamos os indicadores fisioldgicos bdsicos das voluntdrias, assim como o agtcar
no sangue, lipidios no sangue, pressdo sanguinea etc. Resultados: Mulheres que praticam muita atividade fisica apresentam
IMC e porcentagem de gordura corporal mais baixos. Seus indicadores fisioldgicos eram mais sauddveis do que aqueles de
mulheres com baixa atividade fisica. Conclusdo: Programas de educagdo fisica tém um efeito importante na melhoria do
preparo fisico do corpo. Nivel de evidéncia II; Estudos terapéuticos - investigagdo de resultados de tratamento.

Descritores: Exercicio fisico; Reabilitagdo Cardiaca; Glicemia; Hipertensdo.

RESUMEN

Introduccidn: Varios estudios demuestran que baja actividad fisica ha gradualmente se convertido en un factor
de riesgo independiente para enfermedades crénicas, como mortalidad general y enfermedades cardiovasculares.
Objetivo: Examinamos mujeres que practican diferentes actividades fisicas para observar factores de riesgo cardio-
vascular a través de encuestas y la conduccidn de exdmenes de salud. Esta investigacion puede brindar una base
teérica para los cuidados con la salud de la mujer. Métodos: El presente estudio evalud el nivel de actividad fisica, los
factores de riesgo cardiovasculary la funcién cardiopulmonar de mujeres entre 40y 49 afnos de edad, en un escenario
urbano. Testamos los indicadores fisiolégicos bdsicos de las voluntarias, asi como el azicar y lipidos en la sangre,
presion sanguinea, etc. Resultados: Mujeres que practican mucha actividad fisica presentan IMC y porcentaje de
grasa corporal mds bajos. Sus indicadores fisiologicos eran mds saludables que aquellos de mujeres con baja activi-
dad fisica. Conclusion: Programas de educacion fisica tienen un efecto importante en la mejoria de la preparacion
fisica del cuerpo. Nivel de evidencia Il; Estudios terapéuticos - investigacion de resultados de tratamiento.

Descriptores: Ejercicio Fisico,; Rehabilitacion Cardiaca; Glucemia; Hipertension.
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and cardiovascular disease. Epidemiological survey data also pointed

Physical activity (PA) refers to various physical activities that signi-
ficantly increase energy expenditure. Physical activities mainly include
leisure physical activities and non-leisure physical activities. Many studies
have shown that insufficient physical activity has gradually become an
independent risk factor for chronic diseases such as all-cause mortality
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out that higher PA levels can effectively improve the human heart and
lung function, reducing chronic diseases. People with a higher PA lifestyle
have lower cardiovascular risk than those with a lower PA." In this studly,
the physical activity level of female college teachers aged 40 to 49 years
old was investigated through questionnaires, and their health status
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and cardiovascular risk were investigated. This research provides the
theoretical and experimental basis for the health promotion of female
teachers in colleges and universities.

METHODS

Research object

We conducted relevant questionnaire surveys on 542 female teachers
aged 40to 49 years old in 10 colleges and universities and returned 469
questionnaires, with an effective rate of 86.53%. Screen out women
who have not entered menopause without clinical diagnosis and have
contraindications to exercise testing. In the end, 415 qualified subjects
were included in this trial> We stratified the subjects according to their
total energy expenditure (MET) during 7 days of physical activity. Volun-
teers are divided into high physical activity (PA>3000METmin/week, H
group), moderate physical activity (600<PA<3000MET-minutes/week, M
group), and low physical activity (PA<600MET-minutes/week, L group)
3 groups. There are 70 people in group L whose age range is (44.1+3.5)
years old. There are 180 people in the M group, with an age range of
(44.7+4.1) years old. There are 165 people in group H, with an age range
of (45.0+3.9) years old.

Research methods

Test index

We investigated the overall physical activity, medium-to-high-inten-
sity physical activity, and light physical activity of the three subjects.
We collected 3 groups of subjects’health indicators, including height,
weight, body mass index (BMI), waist circumference, blood pressure,
body fat, resting pulse wave velocity (PWV), brachial-ankle index (ABI),
blood glucose (FBG), triglycerides (TG), total cholesterol (TC), low-density
lipoprotein cholesterol (LDL-C) and high-density lipoprotein cholesterol
(HDL-C), maximum oxygen uptake (VO,max).*

Data Statistics

We use the acceleration sensor to estimate the human body mo-
tion b as the state vector to obtain the state equation and observation
equation of the system:

R HEHEEH )

0.=[1 0]{2’} +o,

of the measurement system. H is its transpose matrix. R(k) represents
the covariance of measurement noise. From this, the fused attitude
angle is calculated:

0(k) = 0, (k) + Kg (k)(0,, (k) = 6, (k) @)

acc

O(k) is the output value of the attitude angle at the time k after
fusion processing. At the same time, the covariance of the system state
at the time k is obtained:

P(k | k)= (1- Kg(k)H)P(k | k —1) )

Formula (1) to formula (5) are the complete kalman filter calculation
process. Formula (3) and Formula (5) are used to ensure the recursiveness
and continuity of the filtering algorithm. When the system receives the
angular velocity output of the human body motion k+1, it returns to equa-
tion (1). Currently, the system enters the filtering operation at the time k+1.

RESULTS

Results of cardiovascular risk factors index for female tea-
chers in colleges and universities

BMI and body fat percentages among female teachers of different
physical activities among different colleges and universities decreased with
increased physical activity levels® With the increase in physical activity, the
FBG index of the M group was significantly lower than that of the L group
(P<0.05). But the difference between the H group and the M group was
not statistically significant (Table 1). This reflects the PWV and ABI index
of vascular function status in each group without significant changes.

In the proportion of people at risk, the number of people in groups
M and H was significantly less than in group L (P<0.05). At the same
time, the number of people in group M was significantly less than that
in group H (P<0.01) (Table 2).

Relevant results of exercise test for female teachers in va-
rious colleges and universities
There was no significant difference in the time to complete the

exercise and the maximum heart rate after the exercise in the three

Table 1. Results of fundamental physiological indexes and blood indexes of female
teachers in colleges and universities.

o,, represents the output angular velocity of human body motion,
including a fixed deviation. 8, represents the angle value of the accele-
ration sensor obtained after processing. @, @, is the measurement noise
of human body motion and acceleration sensor, respectively.> Assume
that the two are white noise and satisfy the normal distribution. We set
the system measurement noise as w(k). The sampling period is T.. Then

we get the state equation and measurement equation of the system:

X(k):B ﬂX(k71){%}%(1:71){%?%

V,=[1 0]X(k)+a,(k)

(2)

Group L Group M Group H
BMI/kg-m 224453 221443 21.5424
Waist circumference/cm 83.9+838 83.0+9.1 82.1+89
Body fat percentage/% 314490 30.6+7.5 29.9+7.3
SBP/mmHg 1115176 117.7£149 113.149.8
Quiet state PWV/cm-s’! 742413.1 740+11.1 74.0+15.1
DBP/mmHg 6.0+29 52405 52404
FBG/mmol-L" 17764313 17524296 17514320
TG/mg-dL! 166.3£51.1 158.2+79.6 155.4+100.1
TC/mg-dL” 59.843.5 61.04£8.7 60.9£10.0
HDL-C/mg-dL” 111.0+65.7 102.3+99.3 106.3£42.6
LDL-C/mg-dL’! 1436.8+152.5 1362741486 | 1520.1+151.6
Quiet state ABI 1.240.1 1.1+0.1 1.140.1

Table 2. The proportion of the number of cardiovascular risk stratification of female

Ka(k) = P(k|k— l)THT 3) college teachers in each group.
HP(k|k-1)H" +R(k) Cardiovascular risk level GroupL | GroupM | Group H
Proportion of low-risk persons/% 382 66.7 60.1
Kg (k) represents the Kalman increment at time k. P(k | k- 1) represents Percentage of people at risk/% 425 255 224
the covariance of the system at the time k - 1. H is the output matrix Proportion of high-risk persons/% 293 78 17.5&
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groups (P>0.05). The test result of VO,max in the M group was signifi-
cantly higher than that in the L group (P<0.05). The H group was very
significantly higher than the L group (P<0.01) (Table 3).

ST-segment decrease > of 0.1mv is also a vital sign for judging myo-
cardial ischemia and injury. Excessive increases in blood pressure can also
easily cause abnormal cardiac reactions in subjects and lead to myocardial
ischemia.” Therefore, abnormalities in the ST segment and blood pressure
are essential indicators for the termination of exercise tests. (Table 4).

Table 3. Exercise test situation of female teachers in colleges and universities in
each group.

Group L Group M Group H

Complete exercise time/min 85+2.0 9.0+1.8 9.1+2.0

VO,max/ml-(kg/min)-1 249479 272452 28.1+8.2
HRmax/b-min" 157.4+20.1 159.5£19.7 1554+184

Table 4. The occurrence of abnormal blood pressure and electrocardiogram in the
exercise test of female college teachers in each group.

Group L Group M Group H
Number of abnormal ST segment% 10.2 55 9.7
People with abnormal blood pressure% 99 9.1 17.3

DISCUSSION

Analysis of cardiovascular risk factors for female college
teachers aged 40-49 with different levels of physical activity

With the increase of mental work, prolonged sitting and working
time, and increased work pressure, the intake of high-oil and high-fat
foods by female teachers in colleges and universities has greatly affected
female teachers'health in colleges universities 8 This shows that insufficient
physical activity can easily lead to fat accumulation of female teachersin
colleges and universities to accelerate the formation of obesity further.
With the increase in physical activity, the incidence of obesity can be
reduced. The mechanism for increasing physical activity to reduce the
incidence of obesity may be that more intense physical activity acce-
lerates the rate of lipolysis by increasing energy consumption. This can
also reduce eating and reduce body fat accumulation.

PWV is an excellent indicator to reflect the degree of vascular stiffness,
while ABI'is used to reflect the atherosclerosis of the lower extremities.
Studies have shown that the increase in physical activity can slow down
vascular sclerosis that occurs with age, reducing hypertension and
the development of atherosclerotic diseases.’ The results of this study
did not see significant differences in the blood pressure, PWV, and ABI
levels of female college teachers at different levels of physical activity.
This shows that as physical activity increases, it may not improve blood
vessel elasticity in the short term directly. If you want to bring about

good changes in blood vessel elasticity, you need to form regular physical
exercise by increasing physical exercise time. In blood indicators, only
significant differences in the decline of FBG were observed as physical
activity increased. The increase in physical activity increases the number
of glucose transporter 4 and increases the number of insulin receptors
in the muscle cell membrane. This can increase the amount of glucose
uptake by muscles and improve insulin sensitivity, lowering blood sugar.
Analysis of Cardiopulmonary Endurance and Cardiovascular Risks of
Female Teachers in Colleges and Universities between 40 and 49 Years Old
Cardiopulmonary endurance mainly reflects the human body’s ability to
take in, transport, and utilize oxygen, which can comprehensively reflect a
person’s health level. College teachers have significantly increased morbidity
and mortality with abnormal blood lipids, blood sugar, blood pressure, car-
diorespiratory endurance, and other cardiovascular risk factors. As the level
of physical activity increases, the functions of the body’s various systems can
be improved to increase the body's cardiorespiratory endurance. Group H
completed higher power when completing the incremental load test.'® At this
time, as the intensity increases, the oxygen consumption of the myocardium
is increased. Shortening the diastole and coronary perfusion time results in
reduced venous return. The increase in blood pressure causes the pressure
on the arterial wall to increase, which can easily cause arterial spasms or
distortion in the diseased area and induce cardiovascular risk during exercise.
Most of the ST segment drops > 0.Tmv as the criterion to terminate the
test. Some studies use QRS and QTC as essential indicators for predicting
the risk of cardiovascular disease. In this study, ST-segment abnormality
mainly refers to ST-segment depression, and the probability of ST-segment
depression in group M is relatively small." This shows that the safety of its
exercise is higher, and the probability of cardiovascular risk is lower. Regular
physical activity can reduce the risk factors of coronary arteries and can
effectively reduce dyslipidemia and abnormal blood pressure. Regular phy-
sical activity further improves vascular endothelial function and improves
autonomic nerve function and blood coagulation function during exercise.
This leads to a further decrease in cardiovascular risk during exercise.

CONCLUSION

The physical activity of female teachers in colleges and universities
is primarily medium and high, and the number of low physical activity is
relatively small. The increase in physical activity can reduce cardiovascular
risk in a resting state and improve health. However, in increasing load
exercise, subjects with different physical activity levels have different
cardiovascular risks during exercise. This shows that moderate physical
activity can reduce cardiovascular risk during exercise by improving
heart function during exercise and enhancing cardiovascular regulation.

The author declare no potential conflict of interest related to this article

AUTHORS' CONTRIBUTIONS: This paper is independently completed by the author, Jing Bao: data analysis and article writing.

REFERENCES

1. Martin AP, Burke T, Asghar S, Noone D, Pedra G, O'Hara J. Understanding minimum and ideal factor
levels for participation in physical activities by people with haemophilia: An expert elicitation
exercise. Haemophilia. 2020;26(4):711-7. doi: 10.1111/hae.13985.

2. Tainio M. Contemporary physical activities: the aesthetic justification. Sport in Society. 2019;22(5);846-
60. doi: 10.1080/17430437.2018.1430483.

3. Corluka M, Krivokapic D, Milosevic Z, Masanovic B, Bjelica D. The impact of physical activities on
social inclusion of elderly people in montenegro. J Anthr Sport Phys Educ. 2019;3(4);7-10. doi:
10.26773/jaspe.191002.

4. Medadi Nansa E, Ghafouri F. Sport and physical activities as the ground for supporting subjective
well-being. New Approaches in Sport Sciences. 2019;1(1);139-56. doi: 10.22054/NASS.2019.10131.

5. LinY.The Effect of physical fitness training activities on physical fitness in different ecological
environment. Ekoloji. 2019;28(108);1871-5.

6. Kim EK, Jun HY, Gwak JY, Fenyi JO. Development of physical activity classification table for Koreans:

746

using the Compendium of physical activities in the United States. Journal of Nutrition and Health.
2021;54(2);129-38.
7. BraggE, Pritchard-Wiart L. Wheelchair physical activities and sports for children and adolescents: a
scoping review. Phys Occup Ther Pediatr. 2019;39(6):567-79. doi: 10.1080/01942638.2019.1609151.
8. LeHénaffY,HéasS.Engagement in leisure and physical activities: analysing the biographical disruptions
of arare chronic disease in France. Sociol Health Ilin. 2020;42(1):65-79. doi: 10.1111/1467-9566.12987.

9. Alhagbani AS, AlMaini RY, Alshalhoub MZ, Mcrabi AH, Marenga AS, Omair AA. Appraising the
degree of physical activities among male students at a Saudi medical school. J Taibah Univ Med
Sci. 2020;15(5):417-21. doi: 10.1016/j.jtumed.2020.06.004.

10. Naja F, Hamadeh R. Nutrition amid the COVID-19 pandemic: a multi-level framework for action. Eur
J Clin Nutr. 2020;74(8):1117-21. doi: 10.1038/541430-020-0634-3.

11.Shields N, van den Bos R, Buhlert-Smith K, Prendergast L, Taylor N. A community-based exercise
program to increase participation in physical activities among youth with disability: a feasibility
study. Disabil Rehabil. 2019;41(10):1152-9. doi: 10.1080/09638288.2017.1422034.

Rev Bras Med Esporte —Vol. 27,N2 7, 2021



	_Introduction_1
	Introduction

