Secular trend of the leading causes of death in China from 2003 to 2013.
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Abstract

Background: To analyze the epidemiological characteristics and secular trends of the leading causes of death in China.
Methods: Data on the leading causes of death was collected from the Statistical Yearbook of China. Data for 11 years, from
2003 to 2013, was analyzed by regression analysis and chi-square test.
Results: The top 3 causes of death from 2009 to 2013 were cancer, cerebrovascular disease, and cardiopathy, with the role of
cardiopathy increasing over time (P<0.01). The proportion of deaths related to cardio-cerebrovascular diseases in urban and rural areas increased to 41.9% and 44.8%, respectively, in 2013, and was significantly higher than that for cancer, 25.5% and 22.4%
(both P<0.01). Injury and poisoning in urban or rural areas represented the fifth leading cause of death. In 2006, endocrine,
nutritional, and metabolic diseases were the sixth main cause of death, with 3.3% in urban areas. The role of genito-urinary,
respiratory, and digestive system diseases in urban areas and genito-urinary system diseases in rural areas decreased during this
period (all P<0.05).
Conclusion: Cancer, cerebrovascular disease, and cardiopathy accounted for more than 67% of all deaths from 2007 to 2013 in
China, and significantly increased in proportion from 2003 to 2013.
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Introduction
Statistical analysis of death data, an important component of medical statistics, can highlight the determinants
of diseases, estimate the trends in causes of death in a
specified period and provide references for disease prevention and control. In 1987, China's Ministry of Health
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established a vital registration system to record the incidence and causes of death. By 2005, this vital registration
system covered 41 urban and 85 rural sites, with populations from 30,000-70,0001. At the same time, the sites of
the Chinese vital registration system are increasing, and
results of the analyses of the original data from the vital
registration system are getting published in China Health
Statistics Yearbooks by the Ministry of Health annually.
With this nationally representative data extracted from
the China Statistical Yearbook databases, we examined
the proportion and secular trend of the leading causes of
death in China from 2003 to 2013 .
Materials and methods
Data on the proportion and causes of death was collected
from the China Statistical Yearbooks (2004-2014)2, organized and published by the Ministry of Health annually
since 2004. Data for 2010 was calculated basing on the
2010 National Population Census, the other data was cal-
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culated basing on annual sample surveys of populations.
The sampling survey was based on the general population
and excluded the populations of Hong Kong, Macao and
Taiwan, with the provincial units as a secondary population, by using multistage stratified and cluster probability proportional sampling methods. Health statistics were
provided by the national information center for health
and family planning commission. Diseases were classified by using the International Classification of Diseases
(ICD-10). The specific ICD-10 code range for each aggregated cause of death followed the description in the
Disease Classification and Code (GB/T14396-2001), issued by the Ministry of Health3. Data was presented as
percentages. The proportion of deaths by year were analyzed by regression analysis. Causes of death were compared by chi-square test. Analysis involved use of SAS
9.10 (SAS Inc., Cary, NC, USA). P<0.05 (two-sided) was
considered statistically significant.
Results
From 2003 to 2013, in urban areas, the top 3 consistent

causes of death were cancer, cerebrovascular disease,
and cardiopathy. In 2008, cardiopathy replaced cerebrovascular disease as the second main cause of death, at
19.7%, and in 2006, endocrine, nutritional, and metabolic
diseases ranked sixth, at 3.3%, replacing digestive diseases. The proportion of deaths related to cardiopathy and
nervous system diseases increased significantly from 2003
to 2013 (14.4% to 21.6% and 0.9% to 1.1%, respectively,
P<0.01). Digestive, genito-urinary, and respiratory diseases decreased from 2003 to 2013 (3.7% to 2.6%, 1.3%
to 1.0%, and 14.6% to 12.4%, respectively P<0.01), with
no significant change in proportion of deaths caused by
cerebrovascular disease and cancer. Deaths from injury
and poisoning consistently ranked fifth during the past 11
years. The proportion of perinatal diseases and psychogeny dropped from the top 10 causes of death in 2005 and
2008, but infectious diseases increased to 10th position
in 2008. The proportion of total deaths for the top 10
causes in urban areas increased significantly from 2003 to
2013 (89.1% to 94.6%, P<0.01) (Table 1).

Table 1. Proportions of the top 10 causes of death in urban areas in china from 2003 to 2013
Death causes

2003

2004

2007 2008 2009 2010 2011 2012

2013

P value

Cancer

25.47

23.92 22.94 27.25 28.53 27.12 27.01 26.33 27.79 26.81

25.47

>0.05

Cerebrovascular
disease

19.95

19.09 21.23 17.66 18.04 19.62 20.36 20.23 20.22 19.61

20.27

>0.05

Cardiopathy

14.43

18.80 17.89 17.10 16.29 19.65 20.77 20.88 21.30 21.45

21.60

<0.01

Respiratory disease

14.63

13.12 12.57 13.06 13.10 11.86 10.54 11.04 10.56 12.32

12.37

<0.01

Injury-poisoning

6.16

5.89

8.25

6.10

6.09

5.08

5.59

6.16

5.47

5.67

6.30

>0.05

3.66

3.24

3.30

2.94

2.83

2.86

2.67

2.74

2.64

2.48

2.55

<0.01

2.66

2.82

2.50

3.32

3.30

3.43

3.28

2.93

3.01

2.82

2.76

>0.05

1.34

1.81

1.56

1.37

1.28

1.13

1.18

1.16

1.23

1.03

1.04

<0.01

0.91

0.86

0.84

0.93

0.95

1.03

1.11

0.94

1.06

1.12

1.11

<0.01

Perinatal diseases

0.89

0.52

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

Psychogeny

N/A

N/A

0.95

0.65

0.87

N/A

N/A

N/A

N/A

N/A

N/A

N/A

Infectious diseases
(excluding
tuberculosis)

N/A

N/A

N/A

N/A

N/A

0.77

0.71

0.72

0.51

0.68

1.12

N/A

All other diseases

9.91

9.93

7.97

9.62

8.72

7.45

6.78

3.79

6.21

6.01

5.41

<0.01

Digestive system
disease
Endocrine
nutritional and
metabolic disease
Genitourinary
system disease
Nerve system
disease

2005

2006

Note. N/A indicates not among the top 10 causes of death in the corresponding year.
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In rural areas after 2009, the top 3 causes of death were
cancer, cerebrovascular disease, and cardiopathy. The
proportion of deaths due to cardiopathy increased from
2003 to 2013 (12.0% to 21.9%, P<0.01), and those due
to genitourinary and digestive system diseases decreased
from 2003 to 2013 (1.9% to 1.1% and 2.8% to 2.3%,
respectively, P<0.05), with no change in proportion of
deaths due to cerebrovascular disease and cancer during

this period. Injury and poisoning were consistently the
fifth cause of death over the years, but the proportion of
deaths was higher in rural than urban areas and showed
an upward trend (P=0.02). The proportion of psychogeny, tuberculosis, and perinatal diseases dropped from the
top 10 causes of death in 2008, 2006, and 2005, whereas
infectious diseases represented the tenth cause of death
after 2007 (Table 2).

Table 2. Proportions of the Top 10 Causes of Death in Rural Areas in China from 2003 to 2013
Death causes

2003 2004 2005

2006 2007 2008 2009 2010 2011 2012 2013 P value

Cancer

25.28 23.70 20.29 25.14 24.80 25.39 24.26 23.11 23.62 22.96 22.38 >0.05

Cerebrovascular disease

23.75 14.85 21.17 20.36 20.59 21.73 23.19 23.37 21.72 20.61 22.92 >0.05

Respiratory disease

18.72 13.30 23.45 16.40 17.24 16.88 14.96 14.15 13.31 15.75 11.49 >0.05

Cardiopathy

12.03 12.54 11.77 13.87 14.80 14.11 17.21 17.86 19.37 18.11 21.90 <0.01

Injury-poisoning

5.69

6.63

8.47

8.90

8.96

8.59

8.25

8.49

8.85

8.92

8.72

<0.05

Digestive system disease

2.78

2.81

3.24

3.28

2.69

2.65

2.22

2.37

2.17

2.54

2.32

<0.05

Endocrine nutritional and
metabolic disease

3.56

2.52

1.17

1.57

1.52

1.79

1.72

1.66

1.65

1.62

1.79

>0.05

Genitourinary system disease

1.89

1.61

1.32

1.28

1.22

0.92

1.10

1.01

1.02

1.00

1.06

<0.01

Tuberculosis

1.10

0.64

0.55

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

Perinatal diseases

1.11

0.68

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

Psychogeny

N/A

N/A

0.44

0.73

0.60

N/A

N/A

N/A

N/A

N/A

N/A

N/A

Nerve system disease
Infectious diseases (excluding
tuberculosis)
All other diseases

N/A

N/A

N/A

0.80

0.77

0.71

0.77

N/A

0.76

0.95

1.04

N/A

N/A

N/A

N/A

N/A

N/A

0.76

0.76

0.66

0.71

0.86

1.21

N/A

4.19 20.72 8.13

7.67

6.81

6.47

5.56

7.32

6.83

6.78

5.17

>0.05

Note. N/A indicates not among the top 10 causes of death in the corresponding year.

In urban areas, the combined proportion of deaths due P<0.05), with a peak in 2011 at 69.3%, and the combined
to cancer, cardiovascular, and cerebrovascular diseases in- proportion of deaths due to cardiovascular and cerebrocreased significantly from 2003 to 2013 (59.8% to 67.3%, vascular diseases increased (34.4% to 41.9%, P<0.01) and
was higher than that due to cancer (P<0.01) (Figure 1).
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Figure 1. Comparison of trends for cancer and cardiovascular and cerebro vascular diseases
as causes of death in urban areas of China from 2003 to 2013.

The trends in rural areas were similar to those in urban
areas. The combined proportion of deaths due to cancer,
cardiovascular, and cerebrovascular diseases increased
from 2003 to 2013 (61.1% to 67.2%, P<0.05), and the
combined proportion of deaths due to cardiovascular

and cerebrovascular diseases increased (35.8% to 44.8%,
P<0.05) and was higher than that due to cancer (P<0.01)
(Figure 2). For the top 3 causes of death, only in 2012 and
2013 was the proportion of deaths for cerebrovascular
diseases slightly lower in urban than rural areas (19.6% vs.
20.6%, 20.3% vs. 22.9%).

Figure 2. Comparison of trends for cancer and cardiovascular and cerebro vascular
diseases as causes of death in rural areas of china from 2003 to 2013.
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Discussion
With the development of the economy and health services, as well as the increase in life expectancy, the older
population is growing4. Therefore, the range of chronic
diseases will increase, which is a challenge for the limited
health resources in China. The prevalence and trends in
significant causes of death among Chinese people have
been investigated in the 50 years up to 2000, specifically
from 1991 to 20005-7. However, in the last decade, the
leading causes of death were not clear. In this paper, we
report the leading causes of death in China over the past
11 years. We found that non-communicable chronic diseases such as cancer, cardio-cerebrovascular and nutrition-related diseases were among the top causes of death
in China during this period.
Over the past 11 years, except for 2005, 2010, and 2013
in rural areas, cancer was consistently the first cause
of death among Chinese people. A Chinese population-based retrospective cohort study found that the aging population was the primary cause for the increase in
mortality associated with cancer; lung cancer became the
top cause of death in China and continues to increase8.
The proportion of deaths due to cardiopathy-related diseases showed an upward trend and was greater than the
proportion attributed to cerebrovascular disease in urban
areas after 2008. A recent study found that hypertension
was the main risk of cardiopathy9. Meanwhile, the National Health Interview Survey showed that in 2008, the
prevalence of circulation system diseases was 85.5‰,
with hypertension at 54.9‰10. The combined proportion of deaths due to cardio-cerebrovascular diseases was
higher than that for cancer, and the total proportion of
deaths due to cancer and cardio-cerebrovascular diseases accounted for more than 60% of all deaths, thereby
representing the main burden of disease in China. Given
the aging of the population and the increase in morbidity
as a result of hyperlipidemia, hypertension and hyperglycemia, morbidity and mortality due to cancer in China
will further increase over the next 10 years, and the proportion of deaths due to cardio-cerebrovascular disease
will still be greater than 30%, as published by the World
Health Association in 201111.

son12. Along with the change in rhythm of life and nature
of work, poor diet, sedentary lifestyle and other elements
associated with an unhealthy lifestyle, the prevalence of
adult obesity increased from 1.3% to 9.6% between 1989
and 200913; Meanwhile, data from the Chinese Medical
Diabetes Association showed that the prevalence of diabetes increased to 9.7% in 2012, and the total number of
cases of diabetics reached around 100 million, surpassing
that in India14.
Over the past 11 years, injury and poisoning were consistently the fifth leading cause of death in China. However,
these are among the main causes of death in young and
middle-aged people,especially males, resulting in "early
death", and the mortality rate continues to show an upward trend15. A study of injuries between 1991 and 2006
in South Korea found a decreased number of traffic accident deaths between 2000 and 2006. However, the suicide
rate increased16, which suggests that measures to prevent
death from injuries have been effective. Focus is needed
on reducing the mortality rate from suicide and homicide
by paying attention to psychological health and education.
With an improved healthy environment, the mortality rate
due to infectious, perinatal, digestive, and genito-urinary
system diseases will decline further. However, because of
new pathogenic micro-organisms, mutations of microbes,
modernized transport and an intense life environment, a
pandemic of infectious diseases in China is possible. In
2008, deaths due to infectious diseases increased to tenth
position in China. Chinese health authorities still need to
be vigilant to contain a possible outbreak of infectious
diseases and be prepared for long-term efforts to fight
against such a crisis.
Although we extracted the death proportions from national representative data with a large sample size, our
study is an exploratory ecological trend study. We did not
analyze the determinants of the causes of death.

Conclusion
The causes of death in China are heavily clustered, with
the top 10 causes accounting for more than 94% of the
deaths in 2013. Cancer, cerebrovascular disease and cardiopathy were the top 3 causes,representing more than
67% of all deaths and have become the main burden of
Endocrine, nutritional, and metabolic diseases ranked disease. Although the proportion of deaths caused by
sixth as a cause of death in urban areas. The increased digestive, genito-urinary, and respiratory system diseases
prevalence of diabetes and obesity was the primary rea- decreased, the causes of cancer, endocrine, nutritional,
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and metabolic diseases are increasing. In addition, the risk
of infectious diseases is a concern.
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