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Abstract. objective: to explore the relationship between air pollution and cerebral vascular diseases
contracted among the elderly in towns and villages. Methods: 513 cases of the elderly that contract
the cerebral vascular diseases visiting the surrounding township health center of Jilin City during
the one year’s time ranging from January 1 to December 31 in 2017 has been collected, in addition,
the single factor correlation analysis concerning the daily average air pollution index is conducted,
the relationship between the air pollution and the cerebral vascular disease is analyzed. Results. the
number of the daily incidence of the people who contract the cerebral vascular diseases in the
surrounding township area of Jilin City is positively correlated with nitrogen dioxide and inhaable
particulate matter; while there is no significant correlation with sulfur dioxide. However, when the
number of the incidence of the people who contract the cerebral vascular diseases is combined by
week, accordingly the result shows that the number of the people with the cerebral vascular diseases
is significantly correlated with the air pollution index. Conclusion: the air pollution index has been
the contributing factor affecting the number of the people with the cerebral vascular diseases in the
surrounding villages and towns of Jilin city.

I ntroduction

Cerebral vascular disease is a chronic disease of the dysfunction in the whole body caused by the
lesion of the blood vessel in the brain, which mainly affects the elderly. However, the aging of
population is the trend of socia development. In 1999, China entered into the aging society. With
the rapid development of industrialization and urbanization, the increasingly severe air pollution is
threatening human health. More and more attention has been paid to the influence of air pollution
on the incidence of the cerebral vascular diseases. Although many studies have shown a link
between air pollution and the cerebral vascular diseases, abnormal weather may be a risk factor for
cerebral vascular diseases; but the link between them needs further study. Study the relationship
between air pollution and cerebral vascular disease, accordingly make a forecast, under the
circumstances, the elderly can reasonably arrange their personal travel, etc. according to the weather
condition, in this way, the occurrence of cerebral vascular disease may be reduced. This study will
observe the relationship between air pollution and the incidence of the cerebral vascular diseasesin
the surrounding towns of Jilin City.
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Materials and Methods

Source of Cases

This study has collected 513 cases of the elderly that contract the cerebral vascular diseases
visiting the surrounding township clinics of Jilin City during the one year’s time ranging from
January 1 to December 31 in 2017, among the cases, the cases of the male patients are 298, while
those of the female patients are 215. The said surrounding villages and towns include the following
three big towns: Huapichang Town, Dajiangfeng Town, Dasuihe Town.
Sources of the Regional Air Pollution Index in Jilin City

Daily average air pollution index (provided by Jilin Municipal Environmental Protection Bureau)
during the one-year period ranging from January 1 to December 31 in 2017 is collected for making
the analysis.
Statistical Treatment

Statistical software uses SPSS19.0 to process and analyze the data: with the number of the people
contracting the cerebral vascular disease as the dependent variable, the related air pollution index as
the independent variable, using the single factor correlation analysis to investigate respectively the
relationship between the daily, weekly number of the people with the cerebral vascular disease and
the air pollution index of the same period. Pisless than 0.05 showing that there is difference.

Results

Single Factor Correlation Analysisis Conducted based on the Air Pollution Index of That very
Day and the Number of the Patients on the Said Day
Single factor correlation analysis shows that the number of the people contracting the cerebral

vascular diseases in the surrounding towns of Jilin City is positively correlated with nitrogen
dioxide and inhalable particles; while there is no significant correlation with sulfur dioxide (see
table 1).

Table 1 correlation coefficient between the number of the daily incidence of people

contracting the cerebral vascular diseases and air pollution index
air pollution index sulfur dioxide nitrogen dioxide inhalable particulate
matter

cerebral vascular diseases 0.004 0.890" 0.974

Note: * P<0.05
Single Factor Correlation Analysis is Conducted based on the Number of the Weekly
Incidence of the People with the Cerebral Vascular Diseases and the Weekly Air Pollution
I ndex

The number of the people with the cerebral vascular diseases is combined by week, at the same
time, the air pollution index is also combined by week. The method is to take the median of the
week. Single factor correlation analysis shows that the number of the weekly incidence of people
with the cerebral vascular diseases in the surrounding towns of Jilin City is significantly correlated
with al the air pollution index of nitrogen dioxide, sulfur dioxide and inhalable particulate matter.

Table 2 correlation coefficient between the number of the weekly incidence of people
contracting the cerebral vascular diseases and air pollution index
air pollution index sulfur dioxide nitrogen dioxide inhalable particulate
matter

cerebral vascular diseases 0.765 1.089" 1.015
Note: * P< 0.05
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Discussion

With the rapid development of industrialization and urbanization, increasingly severe air
pollution is threatening human health. A large number of studies at home and abroad have shown
that air pollution is closely related to the occurrence of the cerebral vascular diseases and the desth
caused by it. Air pollution associated with the cardiovascular diseases occurs not only in serious air
pollution incidents, but also in areas with less air pollution [1]. Main pollutants in the atmosphere
are SOz, NO. and inhalable particul ate matter (PM10), CO, Os, among which the particles (including
the inhalable particulate matter PM1o and fine particulate matter PM2s) have the most close
relationship with the crowd’s health negative effects. It is estimated that PM1o causes the annual
death of 60000 people in America as well as the death of 10000 people per year in the UK [2, 3].
Even the short-term exposure to PM2sfor several hours can trigger myocardial infarction, stroke
and even death [4]. Taiyuan City is atypica coal-smoke pollution city, accordingly the particulate
matter is the main pollution source. The studies of Zhang Yanping etc. show that the PM 10 and CO
pollution in the atmosphere in Taiyuan City have the acute effects on residents’ cardiovascular
disease mortality, meanwhile, the relative risk of PM 1o affecting cardiovascular diseases mortality is
larger than CO; the relative risk of SO, and NO> for health effectsis less than PM 10 and CO [5]. The
investigation in Fushun also indicates that air pollution is related to the increased mortality of
cardiovascular diseases [6]. The relationship between the situation concerning the incidence of the
cerebral vascular diseases and air pollution in the surrounding villages and towns in Jilin City has
not been reported yet. This research shows that the number of the people with the cerebral vascular
diseases that very day in the surrounding township areas in Jilin City is positively correlated with
the particulate matter and nitrogen dioxide (P < 0.05), while there is no obvious correlation with
sulfur dioxide, which is consistent with some foreign and domestic research [7]. After the number
of the patients with the cerebral vascular diseases combined by week, it shows that the number of
the patients with the cerebral vascular diseases in the surrounding villages and towns of Jilin City is
significantly correlated with the air pollution index. It can be seen that the air pollution index has an
impact on the number of the people contracting the cerebral vascular diseases in the surrounding
towns of Jilin City.

Conclusions

To sum up, air pollution exists in the surrounding villages and towns of Jilin City, which will
have an impact on the rate concerning the incidence of the cerebral vascular diseases, in addition,
the incidence of the cerebral vascular diseases is significantly correlated with air pollution index.
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