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The main noncommunicable diseases (NCDs) are
cardiovascular  disease,  cancer,  respiratory  diseases,
and diabetes,  with  the  first  two accounting  for  66%
of deaths attributable to NCDs worldwide[1]. In 2019,
global  NCD  deaths  rose  to  almost  42  million,  with
nearly a quarter of these deaths occurring in China[2].
China  experienced  an  11%  relative  increase  in  the
crude  mortality  rate  for  NCDs  but  a  10%  relative
decrease  in  the  age-standardized  mortality  rate
(ASMR) during 2010–2019[2].  This  situation is  similar
to many other countries,  and is  mainly the result  of
population  aging.  According  to  World  Population
Prospects[3], there will be 247 million adults aged 65
years  and  over  in  China  in  2030,  1.43  times  more
than  in  2020,  which  will  pose  a  huge  challenge  to
managing the burden of NCDs.

China  is  a  developing  country  with  particularly
pronounced  regional  disparities  in  many  respects,
such as  socioeconomic issues,  healthcare resources,
and  population  aging.  The  NCD  burden  therefore
also  varies  by  region.  However,  previous  studies
have focused more on national levels or urban–rural
comparisons[4,5].  Controlling  and  reducing  regional
disparities  in  healthcare,  including  in  NCD
management,  was  one  of  the  goals  of  Health  China
2030.  A  crucial  starting  point  for  this  work  is
understanding  the  current  status  of  NCDs  burden
with  population  aging  by  region  during  2010–2019,
and  projecting  trends  for  2020  to  2030.  This  will
provide  data-driven  evidence  for  policy-makers  to
develop  region-specific  measures  to  address  the
increased  burden  of  NCDs  in  the  context  of
population aging.

We  used  codes  from  the  International
Classification of Diseases, Tenth Revision (ICD 10) to
extract death data for 2010–2019 by region (eastern,

central,  and  western  China)  for  seven  NCDs  with  a
high prevalence or incidence, including two types of
cardiovascular  disease  (cerebrovascular  diseases
I60–I69,  ischemic  heart  diseases  I20–I25)  and  five
cancers  (lung  C33–C34,  stomach  C16,  liver  C22,
colorectal  C18–C21,  and  esophageal  C15)  from
China’s  death  surveillance  datasets.  From 2013,  the
number of death surveillance points (DSPs) involved
in the system expanded from 161 to 605, increasing
the coverage of  the national  population from 6% to
24%.  The  Chinese  Center  for  Disease  Control  and
Prevention has carried out strict data quality control.
China’s projected population data from 2020 to 2030
were  derived  from  the  United  Nations  Population
Division  World  Population  Prospects,  2019
Revision[3].

We calculated the age-specific  mortality rate for
each  5-year  age  group  (from  30–35  years  to  85+
years;  the  incidence  of  NCDs  in  people  under  30
years  old  is  low[2])  by  cause  of  death  and  region  to
describe  the  status  of  the  selected  NCDs  during
2010–2019,  and  ASMR  based  on  age-specific
mortality  rate  and  the  Chinese  standard  population
in 2010[6].

Considering the impact of sudden changes in the
aging  population,  we  calculated  the  aging-adjusted
mortality rate (AAMR)[5],

AAMRi =
pi
p0 × 65+MRi

p0
pi

i = 2011,2012,⋯,2019
pi
p0

where    is  the  proportion  of  the  population  aged
65+  years  in  2010  (reference  year),    is  the
proportion  in  the  ith  year  ( ),
  is  the  relative  change  in  the  proportion  of  the

population aged 65+ years in the ith year; and 65+MRi
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is  the  mortality  rate  (MR)  for  the  population  aged
65+ years.

Under the assumption that current trends will be
maintained for socioeconomic and other risk factors
in  each  region,  we  projected  65+MR,  ASMR  and
AAMR  for  selected  NCDs  for  the  period  2020–2030
as follows.

We identified trends in 65+MR by region over the
baseline  period  (2010–2019)  using  a  joinpoint
regression  model.  We  noted  years  in  which  a
significant change occurred in the linear slope of the
trend, to confirm that each straight line contained at
least  five  data  points  (the  most  recent  trends).  We
used the most recent trends to fit a linear regression
model  and  predicted  the  65+MR.  65+MR  trends  and
annual  percent  change  (APC)  are  shown  in
Supplementary  Table  S1  (available  in  www.
besjournal.com).  The  age-specific  mortality  rate  for
each 5-year age group was predicted using the same
process.  We  then  calculated  the  ASMR  for
2020–2030 using the predicted age-specific mortality
rate  and  Chinese  standard  population[6].  The  same
prediction  model  was  used  in  other  articles[7].  To
project  the  proportion  of  the  population  aged  65+
years  in  the  three  study  regions,  we  assumed  that
the  future  growth  rate  in  this  proportion  for  the
three  regions  is  the  same  as  that  for  China  overall
from  2020  to  2030,  from  World  Population
Prospects[3].  This  was  obtained  by  fitting  linear
regression  models  (Supplementary  Table  S2,
available in www.besjournal.com). Finally, the AAMR
was  calculated  (Supplementary  Figure  S1,  available
in www.besjournal.com).

There  is  an  underlying  assumption  that  the

population aged 65 years and older is homogeneous.
Letting 65+MR denote the effect of modifiable factors
(e.g.,  smoking,  alcohol  consumption  and  sedentary
behavior)  and  AAMR  denote  the  effect  of  both
modifiable  factors  and  population  aging,  challenges
in  the  management  of  the  NCD  burden  in  the  next
10  years  can  be  divided  into  three  scenarios
(Supplementary  Table  S3,  available  in  www.
besjournal.com).

The analyses used Joinpoint Regression Program
(Version  4.8.0.1,  Statistical  Methodology  and
Applications Branch, Surveillance Research Program,
National  Cancer  Institute.,  USA  ),  and  SAS  software
(version 9.4, SAS Institute, North Carolina, USA).

In  2019,  60% of  the  monitoring  sites  of  DSPs  in
the eastern region were in rural areas, compared to
66%  and  70%  in  the  central  and  western  regions.
Other regional disparities in basic characteristics are
shown  in  Supplementary  Table  S4  (available  in
www.besjournal.com).

Table  1  shows  the  cause-specific  mortality  rates
(per  100,000)  of  the  selected  NCDs  in  the  three
regions  for  the  population  aged  65+  years.  Central
region  has  the  greatest  65+MR  in  cardiovascular
diseases  in  2019,  which  can  be  explained  by  the
small  difference  between  the  population  age  65+
years  in  the  central  region  and  the  eastern  region
(13.74%  vs.  12.17%;  Supplementary  Table  S4)  and
lower  level  of  health  care.  In  the  past  10  years,
changes  in  the  65+MR  for  overall  cardiovascular
diseases varied across regions.  However,  changes in
the  disease-specific  65+MR  showed  a  highly
consistent  pattern  across  the  three  regions.  The
65+MR of cerebrovascular disease saw a decline in all

Table 1. Estimated cause-specific mortality rates (per 100,000) of selected NCDsa for the population aged 65+
years by region in 2010 and 2019

Cause of death ICD-10b code
Eastern Central Western

2010 2019 2010 2019 2010 2019

Cardiovascular diseases 1,925.71 1,693.12 2,273.54 2,051.60 1,636.18 1,755.74

　Cerebrovascular diseases I60–I69 1,146.82 884.37 1,361.91 1,069.79 1,115.53 1,018.78

　Ischemic heart diseases I20–I25 778.89 808.75 911.63 981.81 520.65 736.96

Cancer site 706.93 638.35 777.56 623.70 571.41 539.22

　Lung C33–C34 283.88 277.95 288.29 273.99 204.28 215.74

　Stomach C16 146.85 116.26 173.94 112.16 121.96 95.13

　Liver C22 118.92 91.88 145.98 112.35 117.80 96.48

　Esophageal C15 87.38 75.50 107.32 64.87 77.15 69.51

　Colorectal C18–C21 69.91 76.75 62.03 60.33 50.22 62.37

　　Note. aNoncommunicable disease; bInternational Classification of Diseases, 10th Revision.
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three regions, with the most rapid relative decrease
in the eastern region (22.9%) and the slowest in the
western  region  (8.7%).  By  contrast,  the  65+MR  of
ischemic  heart  disease  showed  an  increase  in  all
three  regions,  with  the  most  rapid  relative  increase
being  41.5%  in  the  western  region,  10  times  more
than the slowest.

For overall cancer, the 65+MR showed a decline in
all  three  regions,  with  relative  decreases  of  9.7%,
19.8%, and 5.6% in the eastern, central, and western
regions (Table 1). However, changes in the 65+MR for
some  cancers  showed  different  patterns  across
regions.  Lung  cancer  had  the  highest  65+MR  among
the five cancers in the three regions, with the 65+MR
showing  a  decrease  in  the  eastern  and  central
regions  (2.1%  and  5.0%  relative  decreases)  but  an
increase  in  the  western  region  (5.6%).  Stomach
cancer  had  the  second-highest  65+MR  in  2010,  but
showed the most rapid decrease in 65+MR in all three
regions, with relative decreases of 20.8%, 35.5%, and
22.0%  in  the  eastern,  central,  and  western  regions.
The 65+MR of colorectal cancer, which had the lowest
rate  of  all  cancers  in  2010,  increased in  the  eastern
region  from 69.91/100,000  to  76.75/100,000  (9.8%)
and  in  the  western  region  from  50.22/100,000  to
62.37/100,000  (24.2%).  China  has  seen  declines  in
cardiovascular  disease  and  cancer  mortality  among
people  aged  65–89  years[2].  However,  the  country
has experienced three fertility peaks since 1949, and
these  birth  cohorts  entered  the  older  population
beginning in 2014; this may be partly responsible for

the  decline  in  mortality  rate  among  the  population
aged 65+ years rather than effective control of other
risk factors.

Figure  1  shows  projected  trends  in  the  ASMR,
65+MR,  and  AAMR  (per  100,000)  of  cardiovascular
diseases  and  cancers  from  2020  to  2030.  The  95%
confidence  intervals  (CIs)  are  shown  in
Supplementary  Table  S5  (available  in  www.
besjournal.com).  The  scenarios  varied  by  region  for
cardiovascular  diseases.  Compared  with  2019,  the
65+MR and AAMR in the eastern region are projected
to  see  a  relative  decrease  of  37.1%  and  13.1%
(Supplementary  Table  S6,  available  in  www.
besjournal.com).  This  is  likely  to  be  from  the  effect
of  modifiable  factors  reducing  the  burden  of
cardiovascular  diseases,  which  offsets  the  effect  of
population  aging  (scenario  3).  In  the  central  region,
the  effect  of  modifiable  factors  in  reducing  the
disease  burden  cannot  fully  offset  the  effect  of
population aging (scenario 2: 8.4% relative decrease
in  65+MR,  31.2%  relative  increase  in  AAMR).  The
western region is expected to see the dual effects of
population  aging  and  modifiable  risk  factors
increasing the disease burden (scenario 1: 13.0% and
64.2%  relative  increases  in  65+MR  and  AAMR).  By
2030,  the  AAMR  of  cardiovascular  diseases  in  the
western region is expected to be the highest among
the three regions,  nearly  double that  in  the eastern
region (4,241.36/100,000 vs. 2,199.87/100,000).

In  terms  of  cancers,  the  eastern  region  is
expected  to  see  scenario  1  in  the  future,  with

 

65
+ 

m
or

ta
lit

y 
ra

te
 O

R 
ag

in
g-

ad
ju

st
ed

m
or

ta
lit

y 
ra

te
 (p

er
 1

00
,0

00
)

250
300
350
400
450
500
550

1,000
1,500
2,000
2,500
3,000
3,500
4,000
4,500

2010 2015 2020 2025 2030

Eastern
Cardiovascular disease

100
120
140
160
180
200
220
240
260

400
600
800

1,000
1,200
1,400

2010 2015 2020 2025 2030

Cancer

100
120
140
160
180
200
220
240
260

400
600
800

1,000
1,200
1,400

2010 2015 2020 2025 2030
100
120
140
160
180
200
220
240
260

400
600
800

1,000
1,200
1,400

2010 2015 2020 2025 2030

250
300
350
400
450
500
550

1,000
1,500
2,000
2,500
3,000
3,500
4,000
4,500

2010 2015 2020 2025 2030

Central
Cardiovascular disease

Cancer

250
300
350
400
450
500
550

1,000
1,500
2,000
2,500
3,000
3,500
4,000
4,500

2010 2015 2020 2025 2030

Western
Cardiovascular disease

Cancer

Ag
e-

st
an

da
rd

ize
d 

m
or

ta
lit

y 
ra

te
 (p

er
 1

00
,0

00
)

Calendar year

Age-standardized mortality rate
65+ mortality rate
Aging-adjusted mortality rate Observed rate

Predicted  rate

Figure 1. Age-standardized mortality rate, mortality rate for age 65+ years, and aging-adjusted mortality
rate (per 100,000) for two major causes of death by region, 2010 to 2030.
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scenario  2  applying  to  the  central  and  western
regions.  From  2019  to  2030,  the  cancer  65+MR  is
projected  to  increase  in  the  eastern  region  (1.0%
relative  increase)  but  decrease  in  the  central  and
western  regions  (by  23.6% and 1.9%).  The  AAMR in
the  western  region  is  projected  to  show  the  most
rapid increase (42.5% relative increase). By 2030, the
AAMR of cancer in the western region is expected to
be  higher  than  that  of  the  central  region
(1,130.70/100,000 vs. 1,018.68/100,000).

Figure  2 summarizes  the scenario  for  all  specific
causes  of  death  in  each  region  during  the  next  10
years. The recommended management priorities are
broadly  consistent  with  those  suggested  by  the
current  status.  In  2030,  colorectal  cancer  in  the
eastern  region  is  expected  to  be  the  second  most
important  cause  of  death,  with  the  most  rapid
increase  in  65+MR among all  cancers  (16.6% relative
increase) and a 61.1% relative increase in AAMR. The
same  is  true  for  colorectal  cancer  in  the  western
region.  The  65+MR  of  lung  cancer  and  esophageal
cancer  in  the  eastern  region  are  also  projected  to
show  a  slight  increase  (7.4%  and  6.9%  relative
increase).  Coupled  with  population  aging,  the
burden  of  these  two  cancers  is  likely  to  pose  a
double  challenge  (Supplementary  Figure  S2  and
Supplementary  Table  S6).  Cerebrovascular  diseases
are expected to show the same scenario in all three
regions,  with  the  highest  2030  65+MR  and  AAMR  in

the  western  region  (922.92/100,000  and
1,972.58/100,000).  The  regional  disparities  for
selected  NCDs  can  be  explained  by  the  many
modifiable  risk  factors  and  socioeconomic  issues.  In
the  western  region  in  particular,  there  is  a  higher
prevalence of risk factors (such as hypertension) for
diseases,  as  well  as  lower  healthcare  access  and
quality[8].  In  the  eastern  region,  there  is  high
urbanization,  and  increases  in  adoption  of  a
westernized diet  and sedentary  lifestyle  is  expected
to  lead  to  increased  mortality  from  lung  and
colorectal  cancers  in  the  next  10  years,  despite  the
lower smoking prevalence there. In resource-limited
China,  it  is  therefore  important  to  use  targeted
action in each region to curtail a future rise in deaths
from NCDs.

For cardiovascular diseases in men, the AAMR is
projected to increase in all  three regions from 2010
to  2030  (20.2%,  55.1%,  and  114.6%  relative
increases;  Supplementary  Figure  S3  and
Supplementary  Table  S7,  available  in  www.
besjournal.com). The same trend was also projected
for  women.  For  cancer,  the  AAMR  trends  in  both
men  and  women  showed  the  same  profile  as  for
cardiovascular  diseases.  The  AAMR  of  cancer  is
projected to increase faster in women than men, but
still to remain consistently higher in men. This can be
partially  explained  by  smoking  prevalence,  which  is
lower among women but women are more likely to
experience  passive  smoking  at  home  and  in  the
workplace[9].

Compared  with  developed  countries,  China’s
healthcare  system  is  not  sufficiently  mature.  In
neighboring  Japan,  patients  can  easily  access  medical
institutions at a low cost, and routine health checkups
cover  all  adults  age  40  years  and  over[10].  Chinese
policy-makers  are  gradually  improving  the  healthcare
system  by  expanding  the  coverage  of  social  health
insurance  and  the  scope  of  reimbursement  in  the
eastern region. In the western region, the primary task
is to improve socioeconomic status, which is associated
with improving health. To develop the economy of the
western  region,  the  government  issued  the  “Strategy
for  Large-scale  Development  of  Western  China”
beginning  from the  10th  Five-Year  Plan,  and  linked  to
the  Belt  and  Road  Initiative  in  2013.  These  initiatives
provide  a  material  and  economic  basis  for  the
management  of  NCDs.  In  2016,  China  released  the
Health  China  2030  Planning  Outline,  which  further
highlights  the  importance  of  a  healthy  population.  It
also implements health poverty alleviation projects for
the  central  and  western  regions  to  narrow  regional
disparities.  These  initiatives  present  a  tremendous
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Figure 2. Summary  of  scenariosa  for  specific
cause  of  death  in  2030  compared  with  2019.
aScenario  1,  marked  with  red  solid  circles,
indicates  the effects  of  modifiable  factors  and
population  aging  that  increase  the  disease
burden;  scenario  2,  marked  with  yellow  solid
circles,  indicates  that  the  effect  of  population
aging  in  increasing  the  disease  burden  is
dominant;  scenario  3,  marked  with  blue  solid
circles,  indicates  that  the  effect  of  modifiable
factors  in  reducing  the  disease  burden  is
dominant.
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opportunity to prevent and control NCDs among aging
populations in these regions.

Our  study  had  several  limitations.  First,  under-
reporting  of  data  may  lead  to  underestimation  of
mortality  rates.  Second,  there  are  many  aspects  of
change which could lead to uncertainty about future
trends.  However,  regional  disparities  are  still  likely.
With  the  development  of  healthcare  systems  and
urban–rural  development,  the  65+MR  of
cardiovascular  diseases  will  probably  decline  faster
than  our  prediction,  which  would  overestimate  the
projected  future  mortality  rate.  Additionally,  we  do
not have access to data on changes in the proportion
of  the  population  aged  65+  years  for  each  region
between  2020  and  2030.  We  assumed  that  the
proportion  of  this  population  in  the  three  regions
would grow at the same pace, which may lead to the
projections  of  AAMR being  skewed  to  some extent.
Mortality rates have been adjusted for age and sex,
but  future mortality  rates  will  also be influenced by
many other factors, such as smoking cessation rates,
and the development of screening.

There is wide regional disparity in the burden of
NCDs  in  China.  The  most  serious  burden  is  in  the
western  region,  where  the  impact  of  population
aging  far  outweighs  the  decline  that  could  be
obtained  by  controlling  modifiable  factors.  A  one-
size-fits-all  management  model  in  China  is  not
feasible  and  each  region  should  identify  its  own
disease control priorities.
Ethics  Approval  and  Consent  to  Participate　 Not
applicable.
Consent for Publication　 Not applicable.
Acknowledgments　 We  appreciate  the  work  by
China’s  disease  surveillance  points  system  and  the
United  Nations  Population  Division.  We  thank
Analisa Avila, MPH, ELS, and Melissa Leffler, MBA of
Liwen  Bianji  (Edanz)  (www.liwenbianji.cn),  for
editing the language of a draft of this manuscript.
Availability  of  Data  and  Materials　 The  data  that
support  the  findings  of  our  study  are  openly
available  in  the  China  death  surveillance  datasets
(2010–2019)  published  by  the  Chinese  Center  for
Disease  Control  and  Prevention  (https://ncncd.
chinacdc.cn/xzzq_1/202101/t20210111_223706.htm),
and  the  population  data  are  available  in  the  United
Nations  Population  Division  2019  Revision  of  World
Population  Prospects  (https://population.un.org/
wpp/). Administrative permissions were not required
to access the raw data used in this study.
Conflict  of  Interest　 The  authors  declare  that  the
research  was  conducted  in  the  absence  of  any

commercial  or  financial  relationships  that  could  be
construed as a potential conflict of interest.
Authors’ Contributions　 YCH  and  CYL  designed  the
entire  study  and  drafted  the  manuscript.  YCH,  CYL,
LN, and JJM analyzed and interpreted the data. YCH,
CYL, LN, WZX, HW, XF, WP, GWT, DJ, and JJM revised
the  manuscript.  All  authors  read  and  approved  the
final manuscript.

&These authors contributed equally to this work.
#Correspondence  should  be  addressed  to  JIANG  Jing

Mei,  Tel:  86-10-69155935,  E-mail:  jingmeijiang@ibms.
pumc.edu.cn

Biographical  notes  of  the  first  authors:  YANG  Cui
Hong,  female,  born  in  1996,  PhD  Candidate,  majoring  in
direction  is  the  application  of  statistics  in  the  field  of
medicine;  CHEN  Ya  Li,  female,  born  in  1994,  PhD
Candidate,  majoring  in  direction  is  the  application  of
statistics in the field of medicine.

Received: May 9, 2022;
Accepted: August 30, 2022

REFERENCES

 World  Health  Organization.  World  health  statistics  2020:
monitoring  health  for  the  SDGs,  sustainable  development
goals.  https://www.who.int/data/gho/publications/world-
health-statistics. [2022-01-15].

1.

 Institute  for  Health  Metrics  and  Evaluation.  Global  burden  of
disease  study  2019  results.  http://ghdx.healthdata.org/gbd-
results-tool. [2022-01-15].

2.

 Union  Nations.  World  Population  Prospects  2022.  https://
population.un.org/wpp/. [2022-01-15].

3.

 Li  RT,  Cheng  XJ,  Schwebel  DC,  et  al.  Disability-adjusted  life
years  associated with population ageing in  China,  1990-2017.
BMC Geriatr, 2021; 21, 369.

4.

 Tsoi KKF, Hirai HW, Chan FCH, et al. Cancer burden with ageing
population  in  urban  regions  in  China:  projection  on  cancer
registry  data  from  World  Health  Organization.  Br  Med  Bull,
2017; 121, 83−94.

5.

 Census  Office  of  the  State  Council,  Population  and
Employment  Statistics  Division  of  the  National  Bureau  of
Statistics.  Tabulation  on  the  2010  population  census  of  the
people's  republic  of  China.  National  Bureau  of  Statistics  of
China. 2012. (In Chinese)

6.

 Carioli  G,  Malvezzi  M,  Bertuccio  P,  et  al.  European  cancer
mortality  predictions  for  the  year  2021  with  focus  on
pancreatic  and  female  lung  cancer.  Ann  Oncol,  2021;  32,
478−87.

7.

 Wang  ZW,  Chen  Z,  Zhang  LF,  et  al.  Status  of  hypertension  in
China: results from the China hypertension survey, 2012-2015.
Circulation, 2018; 137, 2344−56.

8.

 China Center  for  Disease Control  and Prevention.  China adult
tobacco  survey  report.  http://www.tcrc.org.cn/UploadFiles/
2016-03/318/201603231215175500.pdf. [2022-01-15].

9.

 Tsushita K, Hosler AS, Miura K, et al. Rationale and descriptive
analysis  of  specific  health  guidance:  the  nationwide  lifestyle
intervention program targeting metabolic syndrome in Japan.
J Atheroscler Thromb, 2018; 25, 308−22.

10.

980 Biomed Environ Sci, 2022; 35(10): 976-980

https://ncncd.chinacdc.cn/xzzq_1/202101/t20210111_223706.htm
https://ncncd.chinacdc.cn/xzzq_1/202101/t20210111_223706.htm
https://population.un.org/wpp/
https://population.un.org/wpp/
https://www.who.int/data/gho/publications/world-health-statistics
https://www.who.int/data/gho/publications/world-health-statistics
http://ghdx.healthdata.org/gbd-results-tool
http://ghdx.healthdata.org/gbd-results-tool
https://population.un.org/wpp/
https://population.un.org/wpp/
http://dx.doi.org/10.1186/s12877-021-02322-7
http://dx.doi.org/10.1093/bmb/ldw050
http://dx.doi.org/10.1016/j.annonc.2021.01.006
http://dx.doi.org/10.1161/CIRCULATIONAHA.117.032380
http://www.tcrc.org.cn/UploadFiles/2016-03/318/201603231215175500.pdf
http://www.tcrc.org.cn/UploadFiles/2016-03/318/201603231215175500.pdf
http://dx.doi.org/10.5551/jat.42010
https://ncncd.chinacdc.cn/xzzq_1/202101/t20210111_223706.htm
https://ncncd.chinacdc.cn/xzzq_1/202101/t20210111_223706.htm
https://population.un.org/wpp/
https://population.un.org/wpp/
https://www.who.int/data/gho/publications/world-health-statistics
https://www.who.int/data/gho/publications/world-health-statistics
http://ghdx.healthdata.org/gbd-results-tool
http://ghdx.healthdata.org/gbd-results-tool
https://population.un.org/wpp/
https://population.un.org/wpp/
http://dx.doi.org/10.1186/s12877-021-02322-7
http://dx.doi.org/10.1093/bmb/ldw050
http://dx.doi.org/10.1016/j.annonc.2021.01.006
http://dx.doi.org/10.1161/CIRCULATIONAHA.117.032380
http://www.tcrc.org.cn/UploadFiles/2016-03/318/201603231215175500.pdf
http://www.tcrc.org.cn/UploadFiles/2016-03/318/201603231215175500.pdf
http://dx.doi.org/10.5551/jat.42010
https://ncncd.chinacdc.cn/xzzq_1/202101/t20210111_223706.htm
https://ncncd.chinacdc.cn/xzzq_1/202101/t20210111_223706.htm
https://population.un.org/wpp/
https://population.un.org/wpp/
https://www.who.int/data/gho/publications/world-health-statistics
https://www.who.int/data/gho/publications/world-health-statistics
http://ghdx.healthdata.org/gbd-results-tool
http://ghdx.healthdata.org/gbd-results-tool
https://population.un.org/wpp/
https://population.un.org/wpp/
http://dx.doi.org/10.1186/s12877-021-02322-7
http://dx.doi.org/10.1093/bmb/ldw050
http://dx.doi.org/10.1016/j.annonc.2021.01.006
http://dx.doi.org/10.1161/CIRCULATIONAHA.117.032380
http://www.tcrc.org.cn/UploadFiles/2016-03/318/201603231215175500.pdf
http://www.tcrc.org.cn/UploadFiles/2016-03/318/201603231215175500.pdf
http://dx.doi.org/10.5551/jat.42010
https://ncncd.chinacdc.cn/xzzq_1/202101/t20210111_223706.htm
https://ncncd.chinacdc.cn/xzzq_1/202101/t20210111_223706.htm
https://population.un.org/wpp/
https://population.un.org/wpp/
https://www.who.int/data/gho/publications/world-health-statistics
https://www.who.int/data/gho/publications/world-health-statistics
http://ghdx.healthdata.org/gbd-results-tool
http://ghdx.healthdata.org/gbd-results-tool
https://population.un.org/wpp/
https://population.un.org/wpp/
http://dx.doi.org/10.1186/s12877-021-02322-7
http://dx.doi.org/10.1093/bmb/ldw050
http://dx.doi.org/10.1016/j.annonc.2021.01.006
http://dx.doi.org/10.1161/CIRCULATIONAHA.117.032380
http://www.tcrc.org.cn/UploadFiles/2016-03/318/201603231215175500.pdf
http://www.tcrc.org.cn/UploadFiles/2016-03/318/201603231215175500.pdf
http://dx.doi.org/10.5551/jat.42010
https://ncncd.chinacdc.cn/xzzq_1/202101/t20210111_223706.htm
https://ncncd.chinacdc.cn/xzzq_1/202101/t20210111_223706.htm
https://population.un.org/wpp/
https://population.un.org/wpp/
https://www.who.int/data/gho/publications/world-health-statistics
https://www.who.int/data/gho/publications/world-health-statistics
http://ghdx.healthdata.org/gbd-results-tool
http://ghdx.healthdata.org/gbd-results-tool
https://population.un.org/wpp/
https://population.un.org/wpp/
http://dx.doi.org/10.1186/s12877-021-02322-7
http://dx.doi.org/10.1093/bmb/ldw050
http://dx.doi.org/10.1016/j.annonc.2021.01.006
http://dx.doi.org/10.1161/CIRCULATIONAHA.117.032380
http://www.tcrc.org.cn/UploadFiles/2016-03/318/201603231215175500.pdf
http://www.tcrc.org.cn/UploadFiles/2016-03/318/201603231215175500.pdf
http://dx.doi.org/10.5551/jat.42010

	References

