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Abstract: This study aimed to illustrate the association of four major chronic noncommunicable
diseases (cardiovascular diseases, cancer, respiratory diseases, and diabetes) with life expectancy
(LE) of Chinese residents in 2019 and to provide an evidence base for the scientific prevention
and treatment of chronic diseases in China. The abbreviated life and cause-eliminated life tables
were compiled according to the Jiang Qing Lang method recommended by WHO (World Health
Organization) to calculate LE and cause-eliminated life expectancy (CELE) in 2019. The disease that
had the greatest association with the LE of Chinese residents was cardiovascular disease (CVD), with
the LE increasing by 8.13 years after removing CVD deaths. This was followed by cancer (2.68 years),
respiratory diseases (0.88 years), and diabetes (0.24 years). The four major chronic noncommunicable
diseases (NCDs) were the main diseases affecting the health of Chinese residents. CVD should be
prevented and treated as the key disease among the chronic diseases, while women and rural people
should be the major focus of health knowledge promotion. All residents should be encouraged to
develop a good understanding of self-protection and of how to achieve a healthy lifestyle in order to
reduce the occurrence of death and to improve their quality of life and health in general.
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1. Introduction

In 1990, the United Nations Development Statistics Agency, in their Human Develop-
ment Report [1], began using life expectancy (LE) as one of the indicators to be used for the
measurement of the level of human development in individual countries. LE is a statistical
measure of the average time an organism is expected to live based on current mortality [2].
It is a comprehensive indicator, reflecting the national socio-economic level, education level,
health status of the population, and healthcare status. LE level is affected by many factors,
but diseases and lifestyles are the direct factors that influence it [3]. Since the founding
ceremony of the People’s Republic of China, with the development of a social economy and
changes in people’s way of life, infant mortality rates and infectious disease mortality rates
of Chinese residents have been gradually falling. The LE of Chinese people increased from
35 years before liberation to 77 years in 2019. With the increasing age of the population, the
major burden of disease has shifted to chronic non-communicable diseases (NCDs), with
deaths caused by chronic diseases becoming a major public health problem affecting not
just the health of residents but the economic and social development of the country [4,5].
By evaluating the association of four chronic diseases (cardiovascular diseases, cancer,
respiratory diseases, and diabetes) with the LE of Chinese residents, this paper provides the
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basis for improving the health level of residents and formulating corresponding prevention
and control strategies, thus creating an environment conducive to improving LE.

By 2030 [6], China’s aging population will be responsible for an increase in the burden
of chronic disease by at least 40 percent. According to the World Health Statistics Report
2020 [7], an estimated 41 million people, or 71 percent of all deaths, were from NCDs in 2016,
with the leading causes being cardiovascular disease (CVD), cancer, chronic respiratory
disease, and diabetes.

Currently, the study of LE in China mainly occurs at the provincial level, with a focus
on chronic diseases such as CVD [8]. Due to differences in the economies, environment,
medical insurance level, and lifestyles among different regions in China [9], the association
between CVD, cancer, chronic respiratory disease, diabetes, and LE in China was studied
in relation to people’s geographical situation [10,11]. Through in-depth analysis of the
association of different disease types and different sexes (male and female), different areas
(urban and rural), and different regions (eastern, central, and western) in 2019, high-
risk groups were screened to provide reference points for formulating targeted disease
prevention measures in China.

2. Material and Methods
2.1. Data Source

The data were collected from the China-cause of-death surveillance dataset of 2019,
compiled by the National Health Commission Statistics Information Center and the China
Center for Disease Control and Prevention Chronic Non-Communicable Diseases Preven-
tion and Control Center (http://en.nhc.gov.cn/) (accessed on 15 December 2021). In 1989,
a National Disease Surveillance System, or Death Surveillance Points System (DSPs), was
formally established. The national cause of death surveillance system was formed by
selecting representative disease surveillance sites in 31 provinces (autonomous regions and
municipalities directly under the central government) through the principle of multi-stage
stratified whole-group random sampling, forming a national disease surveillance system
consisting of 605 disease surveillance sites, in which birth, population, and death informa-
tion was routinely collected, enabling the monitoring of over 300 million people, covering
24% of the national population, with good provincial representation.

2.2. Registration of Deaths and Major Diseases of Death Coding

All deaths in the national cause-of-death surveillance system were reported online
through the cause-of-death registration and reporting information system of the Chi-
nese Center for Disease Control and Prevention, which reviews the data reported by the
provinces, verifies it, and corrects any problems found.

Causes of death were coded according to the International Classification of Diseases,
the 10th edition (ICD-10). The four major chronic diseases included CVD (100-199), cancer
(C00-C97), respiratory diseases (J30-J98), and diabetes (E10-E14).

This study divided the population into five age groups, namely 04, 5-9, 10-14, and so
on. Such a grouping can eliminate differences in population size by age, and it can better
reveal the characteristics of the population as a whole.

2.3. Calculation of Life Expectancy and Cause-Eliminated Life Expectancy

The abbreviated life table was prepared using the method of Jiang Qinglang recom-
mended by the WHO (World Health Organization) in 1981. The age grouping covered five
years, and the probability of death in the 0 age group was the infant mortality rate [12].
In this study, we used the abbreviated life table. The abbreviated life table was based on
cross-sectional data to obtain known mortality rates for all age groups in a given year
(or period); it assumes that the generation born at the same time will die sequentially
according to the mortality rates of each age group until the death of the last one. Then, the
“probability of death”, “number of deaths”, “number of survivors”, and “life expectancy”
of this generation in different age groups are calculated, respectively, and thus, the table of
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age-at-appearance is compiled. The key to the compilation was to calculate the proportion
of the cause-of-death number to the total number of deaths. The basic idea is that if a
cause of death is eliminated, the person who dies of the cause of death will not die of
the cause of death in the future and will live longer. Cause-eliminated life expectancy
(CELE) [10] reflects the severity of the impact of a particular cause of death on the health of
the population; it can provide a scientific basis for identifying the priority areas for disease
prevention and control. Research shows that CVD death is one of the main factors affecting
LE in China.

All of the data analyses were performed by Excel 2016 (Microsoft Corporation, Albu-
querque, NM, USA) and SPSS software version 22.0 (IBM, Armonk, NY, USA).

3. Results
3.1. LE of the Chinese Population

In 2019, the LE of Chinese residents was 79.39 years (77.00 years for men, 82.00 years
for women). At the same time, the LE of urban residents was estimated at 80.42 years,
higher than the figure of 78.86 years for rural residents. LE in the Eastern region was
80.43 years, higher than that in the Central (79.06 years) and Western (78.18 years) regions
(data not shown).

3.2. Increases in Life Expectancy after Eliminating Deaths from Major Chronic Diseases

After eliminating the causes of death from four major chronic diseases (cardiovascular
disease, cancer, respiratory disease, and diabetes), the LE of Chinese residents increased
by 8.13 years, 2.68 years, 0.88 years, and 0.24 years, respectively (Table 1). Among them,
we found that the gains in LE were highest after eliminating CVD, followed by cancer,
respiratory diseases, and diabetes. The change in LE after the elimination of causes of death
from CVD and diabetes was greater in women than in men, and it was greater in men than
in women after the elimination of causes of death from cancer and respiratory diseases
(Figure 1).

Table 1. Increases in life expectancy for different age groups after eliminating diseases” deaths. China, 2019.

Increase in Life Expectancy (Years)

Age Group Life Expectancy

(Years) (Years) Card}ovascular Cancer Res_plratory Diabetes
Diseases Diseases

0~ 79.39 8.13 2.68 0.88 0.24

1~ 78.59 8.14 2.67 0.87 0.24
5~ 74.68 8.15 2.67 0.88 0.24
10~ 69.74 8.16 2.66 0.88 0.25
15~ 64.81 8.17 2.65 0.88 0.24
20~ 59.90 8.17 2.64 0.88 0.24
25~ 55.00 8.17 2.63 0.88 0.24
30~ 50.11 8.16 2.61 0.87 0.23
35~ 45.25 8.16 2.59 0.88 0.24
40~ 40.44 8.13 2.55 0.88 0.23
45~ 35.69 8.10 2.49 0.88 0.23
50~ 31.05 8.05 2.38 0.88 0.22
55~ 26.53 7.98 2.23 0.89 0.22
60~ 22.19 7.89 2.01 0.89 0.21
65~ 18.00 7.79 1.73 0.89 0.20
70~ 14.12 7.64 1.40 0.87 0.18
75~ 10.66 7.44 1.04 0.84 0.15
80~ 7.69 7.19 0.71 0.78 0.11

Above 85 5.05 7.04 0.51 0.75 0.09
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Figure 1. Life expectancy of Chinese residents after eliminating diseases” deaths, 2019. LE: Life
expectancy; CELE: Cause-eliminated life expectancy.

When classified by age, after eliminating CVD deaths, the LE of different age groups
increased significantly. Our comparison of different age groups showed that after removing
cancer deaths, LE was reduced by 2.68 years for the 0-year-old group and by 0.51 years for
the 85+ group. After the elimination of respiratory disease and diabetes as causes of death,
LE increased by 0.88 and 0.24 years for the 0-year-old group and by 0.75 and 0.09 years for
the 85+ group, respectively (Figure 2).
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Figure 2. Increases in life expectancy by age group after eliminating diseases” deaths. China, 2019.

When classified by region, the LE of residents in the Eastern, Central, and Western
regions after removing CVD deaths was 88.07, 88.93, and 85.18 years, representing increases
of 7.64,9.87, and 7.00 years, respectively. LE increased by 2.94, 2.60, and 2.35 years in the
eastern, central, and western regions, respectively, after eliminating cancer deaths. After
eliminating deaths from respiratory disease, LE increased by 0.67 years in the eastern
region, 0.74 years in the central region, and 1.41 years in the western region. LE rose by 0.25
years in the east, 0.23 years in the central part, and 0.24 years in the West after removing
deaths from diabetes (Table 2).
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Table 2. Increases in life expectancy by gender and type of residential district after eliminating diseases” deaths. China, 2019.

All Men Women Urban Areas Rural Areas
Rank Increase in Increase in Increase in Increase in Increase in
Disease Type Life Disease Type Life Disease Type Life Disease Type Life Disease Type Life
Expectancy Expectancy Expectancy Expectancy Expectancy
1 Card.lovascular 813 Card}ovascular 719 Card.lovascular 9.07 Card.lovascular 754 Card.lovascular 8.45
diseases diseases diseases diseases diseases
2 Cancer 2.68 Cancer 3.15 Cancer 2.07 Cancer 2.77 Cancer 2.63
3 Res.plratory 0.88 Res.plratory 0.93 Res.plratory 0.78 Res.plratory 076 Res.plratory 0.94
diseases diseases diseases diseases diseases
4 Diabetes 0.24 Diabetes 0.21 Diabetes 0.27 Diabetes 0.28 Diabetes 0.22
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3.3. Association between Different Categories of Chronic Diseases and Life Expectancy

Furthermore, after eliminating mortality resulting from CVD, cancer, respiratory
disease, and diabetes, the LE for the general population increased by 28.26 years. We found
that male LE increased more than female LE, while the LE of rural residents increased more
than that of their urban counterparts. In addition, eliminating deaths from these causes
had a greater effect on the Central region when compared with the Eastern and Western
regions. The increase in LE in the Eastern region, however, was higher than in the Central
and Western regions after eliminating cancer. (Table 3).

Table 3. Increases in life expectancy by region of residence after eliminating diseases’ deaths. China, 2019.

Eastern Region Central Region Western Region
. Increase in Life . Increase in Life . Increase in Life
Disease Type Expectancy Disease Type Expectancy Disease Type Expectancy

Card.lovascular 7 64 Card}ovascular 9.87 Cardllovascular 700
diseases diseases diseases

Cancer 2.94 Cancer 2.60 Cancer 2.35

Res.plratory 0.67 Res.plratory 0.74 Res.plratory 141
diseases diseases diseases

Diabetes 0.25 Diabetes 0.23 Diabetes 0.24

For residents over the age of 65, the impact of the four major types of chronic diseases
on LE represents a more significant downward trend. (Figure 2).

The data analysis found that the results were statistically significant. Details are shown
in Table 4.

Table 4. Significance of the correlation between life expectancy and four major chronic non-
communicable diseases.

Disease Type R Value p Value
Cardiovascular 0.998 p <0.001
Cancer 0.999 p <0.001
Respiratory diseases 0.998 p <0.001
Diabetes 0.998 p <0.001

4. Discussions

The main findings in the present study indicate that the association of CVD deaths
and Chinese residents’ LE was notable. Women suffered a greater loss of LE from CVD
disease than men [12,13]. Similarly, the reduction in the LE of rural residents due to CVD
was greater than that of urban residents, and it was greater in central areas than in eastern
and western areas. Our results are consistent with studies in other countries [14,15]. CVD
is the leading cause of death and a major health problem in China. CVD is also the world’s
leading cause of death, with an estimated 17.9 million deaths in 2016, accounting for
31 percent of all deaths worldwide [16-18]. Most CVD can be prevented by adopting
population-oriented strategies that address risk factors such as smoking, unhealthy diet,
obesity, physical inactivity, and harmful use of alcohol [19].

In addition, our comparison of different age groups shows that the loss of life years due
to cancer-related deaths decreases gradually with increasing age, with greater changes in
men’s LE than in women's, with an increase of 3.15 years for men and 2.07 years for women,
compared with 3.60 years for Canada. This was consistent with other studies [20-22],
which also found greater changes in urban LE than in rural LE and greater changes in the
east than in the central and west. Liu [23] conducted research on the impact of leading
causes of death on LE in China. His research showed that deaths from cancer tend to occur
at younger ages; hence, he thought that the targeted population for cancer prevention and
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control efforts needed to be expanded. He also believed that early diagnosis was important
in cancer prevention and that secondary preventive actions, such as screening programs,
should be extended to include younger people in order to achieve a reduction in mortality.

Another finding of our study was that LE increased by 0.88 and 0.24 years, respectively,
after removing respiratory disease and diabetes. According to the WHO (https://www.
who.int/news-room/fact-sheets /detail /diabetes) (accessed on 15 December 2021), the
prevalence of diabetes in the world is of major concern. In 2014, 422 million people (or
8.5 percent of the population) had diabetes, compared with 108 million (4.7 percent) in
1980 [24,25]. The diabetes epidemic has had major health and socio-economic impacts [26-28],
particularly in developing countries. A favorable healthy environment is therefore needed
to address the risk factors for diabetes. To reduce the incidence and impact of diabetes, the
population should exercise sensibly and develop healthy eating habits. In addition, the
state should provide care and treatment services to help patients with diabetes manage
their physical condition.

LE in China rose from 76.34 years in 2015 to 79.39 years in 2019 [29]. According to
statistics, in 2019, China’s population aged 65 and above accounted for 13.48% of the total
population. According to the standard of an aging society, defined by the World Health
Organization as 7% (https:/ /www.who.int/) (accessed on 15 December 2021), China has
entered a serious ageing period [30], and the elderly are a group with a high incidence of
chronic disease. We should therefore pay more attention to the health of the elderly.

This study has its advantages. Along with adding to the Incomplete Death Registration
System in China, the results of this study may be a supplement to other studies based
on data from the China Death Surveillance Database. Our research has some limitations
that need to be addressed. First, the results in this dataset are a summary of the number
of deaths reported at each monitoring point. No adjustment has been made for under-
reporting; therefore, the results of the calculation of LE and cause-eliminated life expectancy
may be biased. Second, LE only reflects the length of life, not the quality of life. Cause-
eliminated life expectancy mainly reflects the influence of different causes of death on LE.
Therefore, in order to assess the impact of different causes of death on the quality of life or
the health of the population, more comprehensive indicators, such as years of disability
(YLDs), disability-adjusted life years (DALY), and healthy life expectancy (HALE), should
be used in future studies [31].

5. Conclusions

In conclusion, there was a clear association between the four major chronic diseases
(cardiovascular disease, cancer, respiratory disease, and diabetes) and the life expectancy of
Chinese residents. The impact of mortality from chronic diseases on residents of different
genders and regions was also significantly different. We should therefore strengthen the
interventions for the control of risk factors such as blood pressure, smoking, and BMI and
promote healthy lifestyles in order to reduce the potential loss of life years and to achieve
an improvement in life expectancy.
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