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Abstract: Chronic respiratory diseases are common diseases that endanger people’s health. Practice has proved 

that Tai Chi has the unique effect on the rehabilitation of such diseases. This paper presents the effect of aerobic 

exercise on respiratory disease relief on in the smog environment. In this paper, the improvement of respiratory 

function by the special breathing method of aerobic exercise is discussed. It is concluded that the breathing 

method of aerobic exercise is beneficial to improve lung ventilation and reduce the high-pressure state of the 

pulmonary artery, which is a key factor in the health rehabilitation of chronic respiratory diseases. 
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1 Introduction 
PM 2.5 is a particulate matter with diameter less than or equal to 2.5 microns in the atmosphere that can be 
directly inhaled into the lungs. In the case of smog, the wind is small and the air flows slowly. High 
concentrations of bacteria and particles can irritate the respiratory tract. If you exercise outdoors at this time, 
your body will be affected. As time goes by, it will eventually lead to diseases such as bronchitis, pharyngitis and 
conjunctivitis. In addition, the smog weather is humid and the sweat is not easy to evaporate. This situation is 
not conducive to the heat dissipation of the skin, and also hinders the gas exchange of the alveoli. Symptoms of 
hypoxia, such as chest tightness, suffocation, and dizziness, can occur and are likely to cause many adverse 
effects (Zhang and Zhang 2017). In addition, smog can also bring the nose and eye discomfort, irritability and 
poor sleep to the athletes. Long-term physical exercise can significantly improve the function of various organs 
and systems of the human body and improve the body’s ability to adapt to exercise load. Therefore, the change 
of human body function during the study of exercise is an important means to evaluate the level of human body 
function and exercise effect. It has important theoretical and practical significance for exploring the relationship 
between sports and human functions, evaluating exercise effects, and formulating exercise prescriptions (Huang 
et al. 2018). 
Xiaofeng Shi, Fei Wang published an article in the Ekoloji (Issue 107, 2019), entitled “Analysis of the 
Influencing Factors of Natural Ecosystem Maintenance on Promoting Outdoor Aerobic Exercise”. In order to 
improve the popularity and quality of outdoor aerobic exercise, this article analyzes the factors that influence the 
maintenance of natural ecosystems to promote outdoor aerobic exercise. In the indoor aerobic exercise, the 
ecosystem vulnerability function was established through the three indicators of natural ecosystem exposure, 
sensitivity and adaptability, and the natural ecosystem was divided. Based on the results of the division, an 
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evaluation model of the natural ecosystem was established. On this basis, the effects of outdoor aerobic exercise 
on the changes of human physiological indexes were studied. The results showed that after two months of 
outdoor aerobic exercise, the variability of human heart rate, hemoglobin value, body fluid regulation factor and 
lung function were the best. This proves that outdoor aerobic exercise can improve physical indicators. This 
leads to the fact that sports can alleviate respiratory diseases in humans (Neves et al. 2018, Ingarao et al. 2018, 
Mahmoud et al. 2018). 
In the high PM pollution environment, what kind of reaction will be made to the physical body and what effect it 
will have on the health of athletes? At present, there are few studies on this aspect. There is little research on the 
effects of long-term exposure on exercise health. The effect of in the smog environment sports aerobic exercise 
on respiratory disease remission was analyzed. The effects of the smog on the respiratory system of outdoor 
athletes and the improvement of lung ventilation function by aerobic exercise were analyzed and verified by 
experiments. 

2 Idea description 
In the smog, harmful substances are 50-100 times normal. In the smog, outdoor sports can cause a series of 
adverse reactions in the respiratory and cardiovascular systems, especially for the respiratory system. 
2.1 the effect of the smog on the respiratory system of outdoor athletes 
For outdoor sports in the smog, the body’s oxygen intake and total gas exchange increase, and the total amount 
of pollutants inhaled increases, which will cause great harm to the human respiratory system. First, the 
respiratory system is most exposed to the external environment and has a large contact area. In the smog, 
hundreds of atmospheric particles can directly enter and adhere to the human respiratory and lobes, and most of 
them are inhaled by the body (Yang 2017). Secondly, the smog causes the ultraviolet rays in the near-surface 
layer to weaken, which tends to increase the activity of bacteria in the air. Fine particles come to the depths of 
the respiratory system with bacteria and viruses and cause infection. Finally, under the influence of high 
concentration of PM pollution, exercise will cause serious damage to lung function. Harmful particulate matter 
inhaled during exercise may cause the decrease in lung function, aggravation of asthma, bronchospasm, 
decreased diffusion capacity, pulmonary hypertension and cardiovascular abnormalities. 
Experiments have been conducted to compare the lung function changes of ordinary exercisers on a prosperous 
street with severe PM pollution and a park with better air quality for 2 hours. It was found that after 2 hours of 
exercise on the bustling streets with severe PM pollution, the subjects’ forced vital capacity (FVC) and 1 second 
forced breathing (FEV1) were significantly reduced. After 2 hours of exercise in the park with better air quality, 
there was no significant change in lung function. In addition, under high-concentration PM pollution exposure, 
the incidence of asthma and exercise-induced bronchospasm in athletes trained and contested is very high, far 
exceeding that of non-athletes and athletes exposed to low concentrations of PM pollution. Under high 
concentration of PM pollution, exercise can damage the vascular endothelium and affect vasomotor function. 
After 30 minutes of exercise, it causes brachial artery contraction, which affects normal vascular endothelial 
function, attenuates blood flow regulation of diastolic response, and reduces reoxygenation of muscle 
microcirculation (Zhao 2018). In the smog, harmful particles and oxidizing substances activate neutrophils, 
macrophages and eosinophils. Upon activation, a variety of enzymes including matrix metalloenzymes are 
released, and oxidizing substances inhibit the production of anti-proteases, which disrupts the balance between 
proteases and proteases. Thereby, the extracellular matrix is excessively destroyed and degraded, and the elastic 
fibers are broken. Ultimately, these changes can have the impact on muscle function, which affects athletes’ 



Ekoloji 28(108): 795-800 (2019) 

797 

physical health and athletic performance. 
(1) In the smog, outdoor sports can cause a series of adverse reactions in the respiratory system, cardiovascular 
system, and skin, especially the respiratory system. 
(2) In the smog, physical activity is directly related to cardiovascular diseases. PM pollution directly or 
indirectly harms the health of exercise. When you are mild, you will feel the body’s obvious discomfort. The 
body will have corresponding resistance. In severe cases, death may be induced. Therefore, in the severe weather 
of the smog, try to avoid outdoor sports. 
However, proper outdoor aerobic training in the mild smog has the relief effect on the prevention of respiratory 
diseases. 
2.2Improvement of lung ventilation function by aerobic exercise 
Chronic diseases of the respiratory system often manifest as significant ventilatory dysfunction. In the change of 
compliance caused by changes in alveolar elastic resistance, patients with chronic respiratory diseases, such as 
chronic bronchitis and obstructive emphysema, are more characterized by massive destruction of lung elastic 
components and reduction of lung retraction force, the reduction in elastic resistance and the increase in 
compliance. As a result, serious exhalation difficulties occur. Decreased lung ventilatory function in such 
patients can also lead to chronic inflammation and smooth muscle spasm of the wall. The airway becomes 
narrow or irregular, and the airflow in the airway becomes turbulent and the ventilation resistance increases 
(Liang et al. 2017). 
Adherence to aerobic exercise can reduce ventilation resistance, improve alveolar ventilation, and improve lung 
ventilation. Take Tai Chi as an example for analysis. Tai Chi exercise increases lung ventilation, the main 
mechanism is due to the increase in breathing depth, rather than the increase in respiratory rate. Liu Hongguang 
recorded and analyzed 2188 breathing cycles in the simplified 24 style Tai Chi by telemetry, and found that the 
respiratory rate (Rf) was low when quiet (the average respiratory rate was 12.5 beats/min when punching, and 
the respiratory rate was 17 times/min when quiet).  
When practicing the boxing, the practitioners cooperated with the respiratory cycle under the control of the 
high-level center of the cerebral cortex. The degree of thoracic expansion and retraction increased significantly, 
and the intrathoracic pressure changed greatly. Pulling the lung tissue in this way increases the intensity of 
alveolar expansion and retraction, causing the large change in intrapulmonary pressure, which leads to the 
increase in tidal volume and the increase in alveolar ventilation. At the same time, due to the expansion of the 
alveoli, the lung parenchyma enhances the outward traction radiation of the bronchial wall interspersed therein 
and expands the airway. This has reduced the airway resistance of patients with chronic respiratory diseases to a 
certain extent, and increased their lung ventilation. 
The benefits of long-term acceptance of aerobic exercise are as follows: 
The gas metabolism indexes of the subjects before and after the aerobic exercise changed significantly, but the 
changes of the gas metabolism indexes of the subjects before and after the aerobic exercise were different. 
Among them, the absolute value and increasing rate of subjects’ V02, VC02, RQ and V02/HR after aerobic 
exercise were significantly greater than before aerobic exercise, while VEO2 was less than that before aerobic 
exercise. RQ has been shown to be the important indicator of the energy metabolism characteristics of the 
machine. Its size is closely related to the body’s ability to appreciate and acid resistance (RQ is highly positively 
correlated with the body’s anaerobic capacity and acid resistance during extreme load exercise). Therefore, after 
training with aerobic exercise, the subjects’ anaerobic capacity and acid resistance were higher than those before 
aerobic exercise. VEO2 is used as an index to evaluate the efficiency of lung ventilation. The changes reflect the 
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body’s ability to adjust the function and adapt to the internal environment. After aerobic exercise training, the 
subject VEO2 was relatively small and stable. Therefore, the subject has the strong ability to adapt to changes in 
the internal environment. This functional feature is important for increasing alveolar ventilation, increasing lung 
ventilation efficiency, and oxygen uptake (Wang and Chen 2017). 
(1) Long-term aerobic exercise has a good influence on female students’ gas metabolism, which can effectively 
improve oxygen pulse and lung ventilation efficiency. 
(2) Long-term aerobic exercise enables female college students to have good cardiopulmonary function, energy 
use and aerobic capacity. 
(3) Under the severe exercise state, the characteristics of oxygen pulse and lung ventilation efficiency can be 
used as an important index to evaluate the exercise effect. 

3 Results 
In order to verify the effectiveness of the analytical method for the degree of damage to the respiratory system in 
the smog proposed in this paper, the corresponding experimental analysis is needed. Both groups received 
routine medical treatment, and the observation group increased exercise and breathing training for 3 months. 
General medical treatment: Bronchodilators, expectorants, hormones, antibiotics, etc. are given according to the 
condition. Patients should pay attention to maintain emotional stability and appropriate nutrition. At the same 
time, the patient is given the health education to understand the characteristics of the disease and actively 
cooperate with the treatment. Exercise: According to the patient’s age, condition, physical fitness, self-care 
ability, the lower limb exercises are the main methods of aerobic exercise, such as walking or climbing. Start 5 
to 10 minutes each time, 4 to 5 times one day. After gradually adapting, extend the time to 20-30 min each time, 
3-4 times one day. Pay attention to the patient’s reaction while exercising. It is best to return to pre-exercise 
levels within 10 minutes after mild shortness of breath and stop exercising. 
Compared with the control group, the observation group showed significant reduction in symptoms such as 
cough, cough, chest tightness, and shortness of breath. The improvement of lung function in the observation 
group was significantly higher than that in the control group, and the difference was statistically significant 
(P<0.05). See Table 1 for details. 

Table 1 Comparison of lung function 
groups number Percentage of FEV1.0 percentageFEV1.0/FVC 

Control group 

30 Before treatment 49.8±13.6 51.4±13.9 

After treatment 51.4±14.3 52.7±14.2 

Observation group 

26 Before treatment 51.2±11.2 52.4±12.1 

After treatment 56.5±12.7 58.6±13.4 

This study confirmed that after 3 months of rehabilitation, the quality of life scores of the indicators in the 
observation group were significantly improved compared with the control group (P<0.05). 
Although respiratory muscle exercise can increase the strength and endurance of ventilation, it does not 
effectively increase the strength and endurance of the whole body. If the whole-body exercise combined with 
respiratory muscle exercise, it can more effectively reduce the oxygen consumption of work during the 
whole-body activity. Through exercise training, such as walking and boarding, perform low-intensity physical 
exercise. This can enhance the body’s aerobic metabolism, improve overall endurance, and improve heart and 
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lung function. It helps to alleviate symptoms, improve the patient’s ability to perform activities in daily life, and 
improve the quality of life. 
In patients with COPD, the oxygen demand is insufficient, the lactic acid content increases after exercise, and 
the pH value decreases, resulting in decreased muscle contractility and fatigue. Aerobic exercise can reduce 
fatigue caused by lactic acid release when training patients with COPD. Fatigue causes the patient’s muscle 
contractility to decrease, thereby affecting the patient’s ability to move. The limitation of fatigue on daily 
activities can make patients feel their ability to decline. This leads to negative emotions such as anxiety and 
depression, which in turn lead to increased fatigue. Aerobic exercise can make COPD patients happy, maintain a 
happy mood, enhance their emotional function, and thus reduce the subjective feelings of patient fatigue. 

4 Discussion 
In the smog, countermeasures for physical exercise: 
1) In the smog, the air humidity is low and the relative humidity in the fog is approximately saturated. When the
relative humidity is lower than 80%, the visibility of air turbidity and blurred vision is deteriorated. When the 
relative humidity is higher than 90%, the related phenomenon is caused by fog. Sports personnel should take 
precautions, reduce the amount of activity or stop exercising to avoid potential harm to the respiratory system. 
2) In the smog, sports venues should be selected indoors, such as gymnasiums, gyms, etc., but cannot open the
window to avoid the fog air into the room and suffer damage. And the athletes should also carry out their own 
experience and pay attention to the adverse reactions of the body. People with cardiovascular and respiratory 
diseases should pay more attention to the body’s reaction in foggy days. If there is any discomfort, they should 
go to the hospital in time to avoid accidents. 

5 Conclusions 
In the smog, aerobic exercise will relieve the human respiratory disease to a certain extent. Adhere to reasonable 
and appropriate exercise and breathing training to reduce the symptoms of COPD patients and improve 
respiratory function and exercise tolerance. Ultimately, lung function is improved and quality of life is 
improved. It is the economical and ideal treatment for patients with COPD rehabilitation. However, if the 
weather conditions are poor, it is necessary to pay attention to strengthening preventive measures. In many 
aspects, the research in this paper still has some shortcomings. For example, in the effectiveness of preventive 
and therapeutic measures, the interaction of particulate matter with other traditional cardiovascular diseases, 
further establishment of the susceptible population, establishment of the safety threshold for the concentration of 
particulate matter in different populations. 
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