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Abstract 

Objective  To evaluate the impact of cerebrovascular disease mortality on life expectancy (LE) in China 
in 2010 compared with 2005, and to identify the high-risk population (age, sex, and region) where 
cerebrovascular disease mortality has had a major impact on LE. 

Methods  LE and cause-eliminated LE were calculated by using standard life tables which used 
adjusted mortality data from the Death Surveillance Data Sets in 2005 and 2010 from the National 
Disease Surveillance System. Decomposition was used to quantitate the impact of cerebrovascular 
disease in different age groups. 

Results  LE in China was 73.24 years in 2010, which was higher in women and urban residents 
compared with men and rural residents. The loss of LE caused by cerebrovascular disease mortality was 
2.26 years, which was higher in men and rural residents compared with women and urban residents. 
More than 30% of the loss of LE were attributed to premature death from cerebrovascular disease in 
people aged <65 years. Compared with 2005, LE in 2010 increased by 0.92 years. The reduction of 
cerebrovascular disease mortality in urban residents contributed 0.45 years to the increase of LE, but 
the increase of cerebrovascular disease mortality caused a 0.12-year loss of LE in rural residents. 

Conclusion  Cerebrovascular disease mortality had a major impact on LE in China, with a significant 
difference between urban and rural residents. LE is likely to be further increased by reducing 
cerebrovascular disease mortality, and special attention should be paid to reducing premature deaths in 
people aged <65 years. 
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INTRODUCTION 

ife expectancy (LE) is an important 
indicator to evaluate the health of 
population and social development 

levels[1-2]. The social and economic development in 

China has greatly improved standard of living and 
people’s health, and LE increased from 43.46 to 
73.27 years between 1960 and 2010[3]. There has 
been a significant decline in infant mortality and 
mortality due to infectious diseases and a rapid 
increase in chronic disease prevalence in China. 

L 
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According to the data from National Disease 
Surveillance System, chronic disease accounted for 
85.31% of deaths in 2009[4]. Cerebrovascular disease 
is one of the major chronic diseases. The data from 
China Health Statistics Yearbook shows that 
cerebrovascular disease ranked third among 
common causes of death for urban residents and 
first for rural residents in 2010[5]. Deaths from 
cerebrovascular disease seriously threaten public 
health. Evaluating the impact of cerebrovascular 
disease mortality on LE can yield more information 
about main health problems, and provide valuable 
data for the formulation of public health policies. 
However, there is little information about the impact 
of cerebrovascular disease mortality on LE in recent 
years. This study was designed to quantitate the 
impact of cerebrovascular disease deaths on LE at 
national level in China. 

MATERIALS AND METHODS 

Data Source 

The data was collected from the Cause of Death 
Surveillance Data Sets and National Disease 
Surveillance System, which were published by the 
Chronic Disease Center, Chinese Center for Disease 
Control and Prevention (China CDC). Based on the 
principle that the characteristics of the population 
under surveillance must be similar to those of the 
general population in different geographic areas, 
multistage cluster probability sampling was designed 
for the population sample under the surveillance 
system[6]. Nowadays, the Surveillance System covers 
31 provinces (autonomous regions and 
municipalities), including 161 disease surveillance 
sites (64 in urban area and 97 in rural area), covering 
>70 million people (6% of population in China), and 
has a good representation of the country. Before the 
publication of the data, China CDC would verify the 
data from each surveillance site, two surveillance 
sites in 2005 and four in 2010 were excluded due to 
the low quality of the data reported. 

Registration of Deaths and Major Causes of Death 
Coding 

At each surveillance site, all of the deaths had 
been registered. If people died in hospital, the 
doctor would diagnose the cause of death and fill in 
‘medical certificate of death’. If people died at home 
or in other places, community physicians would 
regularly report the information to township 
hospitals or community health service centers. 

According to the medical history or medical 
diagnoses which were provided by the deceased's 
family or other insiders, the doctor in the township 
hospitals or community health service centers would 
diagnose the cause of death, and then fill in the 
‘medical certificate of death’. 

Causes of death were coded according to the 
International Classification of Diseases, the 10th 
edition (ICD10). Major causes of death included 
cerebrovascular disease (ICD-10 codes I60-I69), 
cardiovascular diseases (I00-I09, I10-I13, I20-I28, 
I30-I37, I38, I40, I42, I44-I51, I60-I99), malignant 
tumors (C00-C97), injury and poisoning (codes 
V01-Y89), respiratory diseases (J00-J99), and 
perinatal diseases (P00-P96). 

Under-reporting Correction of Death Data 

Under-reporting is a common problem in the 
data reported through National Disease Surveillance 
System. Results about under-reporting of   
mortality surveillance were investigated by China 
CDC[7] and the under-reporting of the infant death 
rate published by the National Maternal and Child 
health Monitoring System[8]  were used to adjust the 
crude mortality in each age group. The formula  
was: corrected age-specific mortality = crude 
age-specific mortality/(1-age-specific under- 
reporting rate)[7]. 

Calculation of LE 

LE and cause-eliminated LE were calculated with 
the standard life table techniques (Chiang's 
method)[9]. Life table techniques can not evaluate 
the impact of death on LE changes between different 
populations, and can not break down the life loss to 
each age group, therefore, we used the method of 
age decomposition of LE put forward by Arriaga to 
calculate the impact of cerebrovascular disease 
deaths on LE changes from 2005 to 2010, and broke 
down the Loss of LE by cerebrovascular disease 
deaths to each age group in 2010. The formulas 
below describe the method of age decomposition of 
LE for a specific age group between two populations 
or two time points[10-11]. nTEx denotes the 
contribution of all-cause mortality changes to LE for 
the age interval (x, x+n) from 2005 to 2010 or the 
Loss of LE due to cerebrovascular disease deaths in 
2010 for the age interval (x, x+n). ‘l’ and ‘T’ were the 
general terms in the life table (l, number of survivors 
and T, total number of surviving person-years), ‘1’ 
and ‘2’ represent two populations or two time points. 
In equation form, 
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For the last age group, the formula is, 

. 

The effect of a specific cause in the interval (x, x+n),  
 is equal to nTEx times a factor (nkx), which is 

given by  

 
nRx denotes the ratio of the cause i among all causes 
of death in an age group (x, x+n), nmx is the general 
term in the life table. 

All analyses were performed by using SPSS 
software (version 13.0; SPSS Inc., Chicago, IL, USA).  

RESULTS 

Cerebrovascular Disease Mortality in 2010 and 2005 

The National Disease Surveillance System 
covered >70 million people (6% of total population in 
China) in 2005 and 2010, and 36% of people lived in 
urban areas. The number of men and women was 
nearly equal. Table 1 shows the age-standardized 
mortality of cerebrovascular disease in different 
populations. In 2010, the age-standardized mortality 
of cerebrovascular disease in China was 178.98 per 
 

100 000, and it was higher in rural area than in urban 
area (196.07 per 100 000 vs. 132.23 per 100 000), and 
men had a higher mortality rate than women (192.52 
per 100 000 vs. 163.86 per 100 000). Compared with 
2005, age-standardized mortality of cerebrovascular 
disease increased in both men and women, but 
declined in urban area and increased in rural area. 

LE in China in 2010 and 2005 

Table 2 shows that LE at birth in China was 73.24 
years in 2010: 71.04 years in men and 75.82 years in 
women; 76.59 years in urban residents and 72.08 
years in rural residents. Compared with 2005, LE 
increased by 0.92 years during the 5 years to 2010. 
The gender specific difference in LE declined from 
4.87 to 4.78 years, and the gap between urban 
residents and rural residents increased from 4.25 to 
4.51 years. 

Contribution of Cerebrovascular Disease Deaths to 
the Loss of LE in 2010 (age, sex, region) 

In 2010, the top five major causes of death in 
China that resulted in an overall 10.59-year reduction 
in LE were: cardiovascular disease (4.79 years), 
malignant tumors (2.66 years), injury and poisoning 
(1.53 years), respiratory diseases (1.15 years) and 
perinatal diseases (0.46 years). As for the 4.79-year 
loss of LE caused by cardiovascular disease, 2.26 years 
(47%) were from cerebrovascular disease, 1.21 years 
from ischemic heart disease, and 1.32 years from 
other cardiovascular diseases. The loss of years of LE 
caused by cerebrovascular disease deaths in different 
populations is shown in Table 3. Totally 31.9% of Loss 
of LE were from premature deaths caused by 
cerebrovascular disease in population under age 65 
years. Men had a greater loss of LE than women (2.24 
years vs. 2.19 years), and rural residents had a greater 
loss than urban residents (2.41 years vs. 1.79 years). 

Table 1. Cerebrovascular Disease Mortality (Per 100 000 Population) in 2005 and 2010 

Items Year Total     Men Women Sex Difference (%) 

2005 163.80 175.35 151.44 15.79 

2010 178.98 192.52 163.86 17.49 Total 

Increase (%) 9.27 9.79 8.20  

2005 142.51 149.73 133.45 12.20 

2010 132.23 140.53 120.76 16.37 Urban 

Increase (%) -7.21 -6.14 -9.51  

 2005 170.25 183.02 156.95 16.61 

Rural 2010 196.07 211.26 179.84 17.47 

 Increase (%) 15.17 15.43 14.58  
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factors such as metabolic syndrome[12], 
hypertension[13-14], diabetes[15], obesity[12], 
smoking[16], and alcohol consumption[17] is higher in 
men than women. Therefore, more efforts should be 
made to decrease the incidence of cerebrovascular 
disease risk factors in men, especially in the younger 
age groups. 

The impact of cerebrovascular disease deaths on 
LE differed significantly between urban residents and 
rural residents. First, the loss of LE caused by 
cerebrovascular disease was greater in rural 
residents than in urban residents in 2010 (2.41 vs. 
1.79 years). Second, during 2005-2010, the reduction 
in cerebrovascular disease mortality made a large 
contribution to the increase of LE in urban residents. 
Forty-five percent of the increase in LE was due to 
the reduction in cerebrovascular disease mortality. 
However, cerebrovascular disease mortality 
increased in rural residents and led to a 0.12 year 
loss of LE. According to the epidemiological 
transition pattern, China’s health challenge has 
shifted from the second stage of receding pandemics 
to the third stage of degenerative and human-made 
diseases[18]. In our study, the urban and rural 
populations were at different stages of transitions, 
with rural areas lagging behind urban areas. Data 
from the Health and Nutrition Survey in 2002 
showed that the Chinese population had a relatively 
high exposure to risk factors, and the prevalence of 
cardiovascular risk factors, such as hypertension, 
diabetes, obesity, smoking, alcohol consumption, 
and high-salt diet, was higher in rural than urban 
areas[4]. The lower awareness rate of these risk 
factors and less related treatment and control were 
observed in rural residents than in urban residents 
obviously[4,14]. The China’s rural population is large, 
and its health level has a major impact on the total 
LE in China. It is time to pay more attention to 
cerebrovascular disease mortality in rural areas. 

In 2010, the loss of LE caused by cerebrovascular 
disease was 2.26 years, and >30% of that came from 
the cerebrovascular disease caused premature death 
under 65 years of age. From 2005 to 2010, in urban 
areas, cerebrovascular disease mortality had a 
certain reduction in people aged >40 years, and 
made a major contribution to the increase in LE, but 
cerebrovascular disease deaths had no reduction for 
<40 years old people who did not contribute to the 
increase of LE in urban areas. In rural residents, the 
increase in cerebrovascular disease mortality in age 
group 65-80 years, especially in those aged >80 years, 
had a negative effect on LE. In addition to the 

negative effect on LE in young age group (<40 years 
old), there was nearly no positive contribution in 
other age groups. Our results suggest that we should 
not only try to reduce cerebrovascular disease 
mortality in older people, but also pay more 
attention to death from cerebrovascular disease in 
those aged <65 years.  

Our study has some limitations which need to be 
addressed. First, to make the crude mortality data 
from the surveillance system more realistic, we 
made an adjustment to take account of possible 
under-reporting, but the adjusted data still differed 
from the real situation. Second, we can only 
calculate the LE but not the healthy LE; however, 
people may focus not only on how long they can live 
but also the number of years of good health. Third, 
LE is only concerned with death. Improvement in 
medical treatment in China has resulted in an 
increase in non-fatal outcomes of diseases. 
Therefore, if we want to evaluate disease burden, 
we can estimate indexes such as potential years of 
life lost, disability-adjusted life years, and disability- 
adjusted LE.  

 In conclusion, cerebrovascular disease 
mortality has a major impact on LE in China. There is 
a significant difference in this impact between urban 
and rural residents. LE is likely to be further 
increased by reducing deaths caused by 
cerebrovascular disease, and special attention 
should be paid to reducing premature death caused 
by cerebrovascular disease in people aged <65 years. 
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