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ABSTRACT 

In this paper, the disease of cerebral stroke is 
studied mainly. According to the basic informa- 
tion of the patient, Linear fitting method is ap- 
plied to calculate between the number of sick 
and age by using MATLAB software. According 
to data of pressure, temperature and humidity, 
nondimensionalizing by normalization method, 
linear regressions are analysed between the 
number of the patient and pressure, temperature, 
humidity. According to the important feature and 
the key indicators of cerebral stroke, high-risk 
groups are proposed to the early warning and 
intervene. 
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1. INTRODUCTION 

Cerebral stroke is one of important diseases which 
harm to human health in today’s world. Cerebral stroke 
is a scientific name of cerebral apoplexy. It is circular 
and disordered disease of cerebral blood that makes peo-
ple fall ill suddenly. It is called cerebrovascular accident 
also. The patient of cerebrovascular disease gives rise to 
the obstacles of acute cerebral blood circulation, because 
some inducing factors that lead to cerebral artery are 
stenosis, occlusion or rupture. It represents clinical symp- 
tom and sign of brain disorder transiently or perpetually. 
Cerebral stroke is divided into cerebral arterial thrombo-
sis and hemorrhagic apoplexy. 

Cerebral stroke is one of the serious diseases threaten- 
ing human life now. It was a long process that one person 
has the disease (cerebral stroke), but it is very difficult to 
reverse. It has been shown that there is a close rela- 
tionship between cerebral stroke and environmental fac- 
tors including air temperature and humidity. Analysing 
[1] environmental factors of cerebral stroke, its purpose 

is to assess the risk of disease. The high risk population 
of stroke can take timely intervention. Healthy people 
who have not been sick or subhealth people are aware of 
their degree of risk of stroke, thus protecting themselves. 
At the same time, establishing data model, and mastering 
the disease incidence rule, it is of practical guiding sig-
nificance that the administrative department of public 
health and medical institutions reasonably allocate me- 
dical power, improve the medical treatment environment, 
and allocate beds and medical drugs [2]. 

2. MATERIALS  

In the paper, the data come from Southwestern Gui- 
zhou Province Health Bureau in China about the case of 
cerebral stroke from January 2007 to December 2010 
and daily meteorological data of the local including air 
temperature, air pressure and relative humidity in the 
corresponding period [3].  

3. THE NUMBER OF SICK AND AGE 

3.1. Method 

As the object of study in an area about cerebral stroke, 
its purpose is that the risk of disease is assessed, high 
risk population of cerebral stroke can be adopted timely 
as intervention measures, and sub health people ac- 
quaintances his own degree of risk about cerebral stroke 
and preserves himself. At the same time, by means of 
data model being set up, scientific basis is provided as 
controlling disease. 

Subtotal is in Table 1 about the number of sick of all 
ages. 

Linear fitting method is applied to calculate between 
 

Table 1. The number of sick of all ages. 

Age 0 - 20 21 - 40 41 - 60 61 - 80 81 - 100 More than 100

The number 
of sick 

48 611 8255 29,332 12,108 11 
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the number of sick and age by using MATLAB software.  

3.2. Result 

The function is obtained as follows: 
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(y represents the number of sick, and x represents age.) 

3.3. Discussion 

From the function expression, we may obtained that 
the incidence rate is very low from 0 to 40 years old, the 
incidence rate from 50 to 70 years old is more 20 times 
than the incidence rate of below 50 years old, and the 
incidence rate reduces after over 70 years old. Because 
the people from 0 to 40 years old have strong resistance, 
the incidence rate is very low. With the growth of age, 
the degree of arterial stiffness is increased, and the inci- 
dence rate of cerebral stroke obviously increase. But car- 
dinal number of the old population is small, it results that 
the number of sick rapidly reduce. 

4. THE INCIDENCE OF CEREBRAL 
STROKE AND ENVIRONMENT 

4.1. Method 

The incidence of cerebral stroke is analysed from en- 
vironment. We know that the incidence of cerebral stroke 
is more or less affected by temperature, pressure and 
humidity from the data. The relation between the inci- 
dence of cerebral stroke and temperature, pressure or 
humidity is described by using multiple linear regression. 
Firstly, we obtained data between the number of patients 
and temperature, pressure or humidity from statistical 
data in Table 2: 

Thus the data are dealt within dimensionless form. We 
use the following formula (range normalization method): 

   min max mini ik k k k k     

We find out the maximum and minimum values of 
temperature, pressure or humidity by using excel soft- 
ware. They are substituted into the above formula. We 
obtain the following formula: 

Relative average temperature: 

   1 1 7 1 39 7 1x x . .          



 

Relative average humidity:   2 2 0 97 0x x     

Relative average pressure:  

   3 3 992 2 1040 4 992 2x x . . .     

We obtain the data in Table 3: 
Thus the relation between the number of patients and 

relative temperature, pressure or humidity may be ana- 
lysed by using spss software. 

4.2. Result of the Number of Patients and 
Relative Average Temperature 

By using spss software, the relation between the num- 
ber of patients and relative average temperature can be 
displayed by the following fitting function:  

143 059 1 751y . . x  .  
 

Table 2. The number of patients and temperature, pressure or 
humidity. 

Date 
The number 
of patients

Average 
pressure 

Average 
temperature 

Average 
humidity 

2007-1-1 91 1025.1 8.1 86 

2007-1-2 32 1025.2 6.5 84 

2007-1-3 24 1026.1 5 86 

2007-1-4 36 1027.1 5.9 82 

2007-1-5 33 1027.1 5 84 

… … … … … 

2010-12-27 13 1017.1 5.8 58 

2010-12-28 9 1018.3 6.4 45 

2010-12-29 8 1020.9 6.1 58 

2010-12-30 6 1023.3 2.7 29 

2010-12-31 4 1025.9 −1.1 28 

 
Table 3. The number of patients and relative temperature, pres- 
sure or humidity. 

Date 
The number 
of patients

Relative 
average 

temperature 

Relative 
average 
pressure 

Relative 
average 
humidity 

2007-1-1 91 0.330 0.683 0.887 

2007-1-2 32 0.295 0.685 0.866 

2007-1-3 24 0.262 0.703 0.887 

2007-1-4 36 0.282 0.724 0.845 

2007-1-5 33 0.262 0.724 0.866 

… … … … … 

2010-12-27 13 0.280 0.517 0.598 

2010-12-28 9 0.293 0.541 0.464 

2010-12-29 8 0.286 0.595 0.598 

2010-12-30 6 0.213 0.645 0.299 

2010-12-31 4 0.130 0.699 0.289 
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4.3. Discussion of the Number of Patients 
and Relative Average Temperature 

It is explained that there is a negative correlation be- 
tween the number of patients and relative average tem- 
perature. Because when the temperature falls, the human 
body sweat will be less than before so that blood volume 
is increased. When the weather is cold, the human body 
dissipates the heat fast. In order to maintain body tem-
perature, the sympathetic nervous is excited. Further, 
blood pressure is elevated. Cerebral stroke is easy to oc-
cur. 

OPEN ACCESS 

4.4. Result of the Number of Patients and 
Relative Average Humidity 

By using spss software, the relation between the num- 
ber of patients and relative average humidity is in the fol- 
lowing fitting function: . 250 193 11 015y . . x 

4.5. Discussion of the Number of Patients 
and Relative Average Humidity 

It is explained that there is a negative correlation be- 
tween the number of patients and relative average hu- 
midity. 

4.6. Result of the Number of Patients and 
Relative Average Pressure 

By using spss software, the relation between the num- 
ber of patients and relative average pressure is in the fol- 
lowing fitting function: .  341 205 1 947y . . x 

4.7. Discussion of the Number of Patients 
and Relative Average Pressure 

It is explained that there is a negative correlation be- 
tween the number of patients and relative average pres- 
sure. 

4.8. Result of the Number of Patients, 
Relative Average Temperature, Pressure 
and Humidity 

There is a linear relation between the number of pa-
tients and relative average temperature, pressure or hu-
midity respectively, thus the linear relation between the 
number of patients, relative average temperature, pres-
sure and humidity may be analyzed with multiple linear 
regressions. By using spss software, the relation between 

the number of patients, relative average temperature, 
pressure and humidity is in the following fitting function: 

1 2 351 995 1 732 11 127 1 694y . . x . x . x    . There, y re- 
presents the number of patients, 1x  represents relative 
average pressure, 2x  represents relative average tem- 
perature, and 3x  represents relative average humidity. 

4.9. Discussion of the Number of Patients, 
Relative Average Temperature, Pressure 
and Humidity 

In conclusion, there is a negative correlation between 
the number of patients, relative average temperature, 
pressure and humidity. It indicates that the incidence of 
cerebral stroke is high as the low temperature, the low 
pressure and the low humidity. The incidence of cerebral 
stroke is highest in the cold winter. The incidence of 
cerebral stroke began to fall when the weather is warm in 
the spring. The incidence of cerebral stroke is lowest in 
the hot summer. The incidence of cerebral stroke began 
to rise in the autumn. In a cold environment, peripheral 
vascular of human body contracts, peripheral resistance 
is increased, and blood pressure is elevated. In a cold 
environment, the fibrin in blood is increased, blood vis-
cosity is usually elevated, therefore, thrombus is easy to 
form. Especially in the sleep state, blood flow is slow. If 
the temperature of the room is low, cerebral thrombosis 
is easy to occur. When the temperature is suddenly 
changed, these physiological reactions perform easily, 
and blood pressure fluctuates obviously. Cerebral stroke 
is easy to occur between the old people and the risk fac-
tor of cerebral stroke. Therefore, we should pay attention 
to weather changes, and keep warm constantly [4]. 
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