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Annual report on status of cancer in China, 2011
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Objective: The National Central Cancer Registry (NCCR) collected population-based cancer registration
data in 2011 from all cancer registries. National cancer incidence and mortality were compiled and cancer
incident new cases and cancer deaths were estimated.

Methods: In 2014, there were 234 cancer registries submitted cancer incidence and deaths occurred in
2011. All datasets were checked and evaluated based on the criteria of data quality from NCCR. Total 177
registries’ data were qualified and compiled for cancer statistics in 2011. The pooled data were stratified by
area (urban/rural), gender, age group (0, 1-4, 5-9, 10-14...85+) and cancer type. Cancer incident cases and
deaths were estimated using age-specific rates and national population in 2011. All incidence and death rates
are age-standardized to the 2000 Chinese standard population and Segi’s population expressed per 100,000
persons.

Results: All 177 cancer registries (77 in urban and 100 in rural areas) covered 175,310,169 populations
(98,341,507 in urban and 76,968,662 in rural areas). The morphology verified cases (MV%) accounting
for 70.14% and 2.44% of incident cases were identified through death certifications only (DCO%)
with mortality to incidence ratio of 0.63. The estimates of new cancer incident cases and cancer deaths
were 3,372,175 and 2,113,048 in 2011, respectively. The incidence rate was 250.28/100,000 (males
277.77/100,000, females 221.37/100,000), and the age-standardized incidence rates by Chinese standard
population (ASIRC) and by world standard population (ASIRW) were 186.34/100,000 and 182.76/100,000
with the cumulative incidence rate (0-74 years old) of 21.20%. The cancer incidence and ASIRC in urban
areas were 261.38/100,000 and 189.89/100,000 compared to 238.60/100,000 and 182.10/100,000 in rural
areas, respectively. The cancer mortality was 156.83/100,000 (194.88/100,000 in males and 116.81/100,000
in females), the age-standardized mortality rates by Chinese standard population (ASMRC) and by world
standard population (ASMRW) were 112.88/100,000 and 111.82/100,000, and the cumulative mortality rate
(0-74 years old) was 12.69%. The cancer mortality and ASMRC were 154.37/100,000 and 108.20/100,000
in urban areas, and 159.42/100,000 and 117.97/100,000 in rural areas, respectively. Cancers of lung, female
breast, stomach, liver, colon and rectum, esophageal, cervix, uterus, prostate and ovary were the most
common cancers, accounting for about 75% of all cancer new cases. Lung cancer, liver cancer, stomach
cancer, esophageal cancer, colorectal cancer, female breast cancer, pancreatic cancer, brain tumor, cervical
cancer and leukemia were the leading causes of cancer death, accounting for about 80% of all cancer deaths.
The cancer incidence, mortality and spectrum showed difference between urban and rural areas, males and
females.

Conclusions: The coverage of cancer registration population had a greater increase than that in the last
year. The data quality and representativeness are gradually improved. As the basic work of cancer prevention
and control, cancer registry is playing an irreplaceable role. The disease burden of cancer is increasing, and

the health department has to take effective measures to contain the increased cancer burden in China.
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Introduction

Cancer is a major public health issue in China. It was the
second leading cause of death, and the incidence and mortality
keep increasing (1-3). In 2008, the national program of cancer
registry was launched by the Ministry of Health of China.
Since then, National Central Cancer Registry (NCCR) of
China has been publishing cancer statistics annually based
on registries’ data (4). In this article, we analyzed the cancer
incidence and mortality in cancer registration areas in 2011
and estimated the numbers of new cancer cases and deaths
nationally to provide an overview of current cancer statistics
using data collected from local registries. The updated
cancer burden results would be broadly used by government,
researchers and clinicians for policy and research.

Materials and methods
Data source

The NCCR is responsible for cancer data collection, evaluation
and publication from local population-based cancer registries.
The cancer information was reported to the cancer registries
from local hospitals, and community health centers, including
the Basic Medical Insurances for Urban Residents and the
New-Rural Cooperative Medical System. The Vital Statistical
Database was linked with the cancer incidence database
for identifying cases with death certificate only (DCO) and
follow-up. By 1 June 2014, 234 cancer registries (98 cities and
136 counties) from 31 provinces submitted 2011 data to the
NCCR. Data covered about 221,390,275 people, accounting
for about 16.43% of the national population. All cancer cases
were classified according to the International Classification
of Diseases for Oncology, 3™ edition (ICD-O-3) and the
International Statistical Classification of Diseases and Related
Health Problems 10" Revision (ICD-10). Invasive cases of lung
cancer (ICD10: C33-C34) were extracted and analyzed from
the overall cancer database. Incidence and mortality [2011] were
based on data from 177 population-based cancer registries which
distributed in 28 provinces (77 in urban and 100 in rural areas)
and covered a total of 175,310,169 populations (98,341,507 in
urban and 76,968,662 in rural areas) including 88,655,668 males
and 86,654,501 females, accounting for 13.01% of the national
population (Figure I).

National population estimates

The national population in 2011 was estimated based on
the 5™ National Population Census data [2000] provided by
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Figure 1 Map of the 177 contributing cancer registries and geographic

regions in China (the dots are location of the cancer registries).

the National Statistics Bureau of China, taking into account
of the changes of age composition, gender ratio and the
proportion of urban and rural transformation released by the
National Bureau of Statistics (http://data.stats.gov.cn/). The
national population in 2011 was stratified by area (urban/
rural), gender (male/female) and age groups (0-, 1-4, 5-84
by 5 years, 85+ years). The changes of age-specific death
probability were also adjusted when calculating population.
Linear changes were assumed in each age group between
the fifth and sixth Population Censuses.

Quality control

Submitted data were checked and evaluated by NCCR
based on “Guideline for Chinese Cancer Registration”
and referring to relevant data quality criterion of “Cancer
Incidence in Five Continents Volume IX” by IARC/IACR (5).
Software such as MS-FoxPro, MS-Excel and ICRC/IACR
tools IARC-crg’Tools was used for data collection, sorting,
checking and evaluation. Proportion of morphological
verification (MV%), percentage of cancer cases identified
with death certification only (DCO%), mortality to incidence
ratio (M/I), percentage of uncertified cancer (UB%) and
percentage of cancer with undefined or unknown primary
site (secondary) (O&U%) were used to evaluate the
completeness, validity and reliability of cancer statistics.

Statistical analysis

Incidence and mortality rates were calculated by area,
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All areas Urban Rural
MV% DCO% M/I MV% DCO% M/I MV % DCO% M/I

Characters

Nasopharynx 78.45 1.33 0.56 81.53 1.15 0.55 72.12 1.71 0.57

Stomach 79.56 2.28 0.71 79.94 2.07 0.70 79.10 2.52 0.73

Liver 36.92 4.39 0.91 39.25 4.15 0.91 34.04 4.69 0.91

Pancreas 39.90 4.30 0.92 41.70 4.24 0.93 35.71 4.44 0.89

Lung 55.73 3.76 0.83 59.75 3.49 0.85 48.99 4.20 0.80

Bone 52,1 4.27 0.71 60.54 3.90 0.73 43.16 4.66 0.68

Breast 89.53 0.59 0.25 90.35 0.53 0.23 87.49 0.75 0.29

uterus 86.31 1.29 0.31 89.92 1.02 0.28 79.65 1.77 0.36

Prostate 72.71 1.28 0.42 75.02 1.15 0.40 62.47 1.88 0.51

Kidney 76.96 1.21 0.35 79.97 1.15 0.34 65.13 1.43 0.39

Brain, CNS 53.17 3.10 0.57 62.27 2.64 0.55 38.87 3.81 0.61

Lymphoma 93.54 0.62 0.59 94.27 0.52 0.57 91.68 0.88 0.62

Other cancers 66.97 3.24 0.53 69.16 2.73 0.54 61.43 4.53 0.52

MV %, proportion of morphological verification; DCO%, percentage of cancer cases identified with death certification only; M/I, mortality
to incidence ratio; CNS, central nervous system.

gender and age groups. The numbers of new cases and Results
deaths were estimated using the 5-year age-specific cancer
incidence/mortality rates and the corresponding populations.
The Chinese population in 2000 and World Segi’s population There were 177 registries accepted by this annual report

Data quality

were used for age-standardized rates. The cumulative risk distributed in 28 provinces, including 77 cities and 100 counties
of developing or dying from cancer before 75 years of age covering 175,310,169 of populations, including 88,655,668
(in the absence of competing causes of death) was calculated males and 86,654,501 females, accounting for 13.01%.

and presented as a percentage. Software including MS-Excel, The overall indicators of MV%, DCO%, and M/I ratio

TARCergTools2.05 issued by IARC and TACR was used for were 70.14%, 2.44% and 0.63, respectively. They were
data checking and evaluation (6). SAS software (SAS Institute 72.92%, 2.17% and 0.61 in urban registries, compared
Inc., Cary, USA) was used to calculate the incidence and to 65.34%, 2.90% and 0.67 in rural areas. The quality
mortality rates. evaluation for major cancers is presented in Table 1.
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Table 2 Cancer incidence in China, 2011

Areas Sex Cases Crude incidence (1/10°  ASIRC (1/10°* ASIRW (1/10%)** Cumulative rate 0-74 (%)
All areas Both 2,17 250.28 186.34 182.76 21.20
Male 1,918,533 277.77 213.66 212.18 25.02
Female 1,453,642 221.37 161.47 155.84 17.43
Urban Both 1,805,624 261.38 189.89 185.75 21.28
Male 993,675 281.81 211.88 210.10 24.52
Female 811,949 240.09 170.79 164.35 18.22
Rural Both 1,566,551 238.60 182.10 179.24 21.08
Male 924,858 273.57 215.54 214.38 2555
Female 641,693 201.49 150.57 146.02 16.51

*, age-standardized incidence rate (China population 2000); **, age-standardized incidence rate (Segi’s population).

Incidence and mortality of overall cancers

Incidence

It was estimated there were 3,372,175 new cases diagnosed
as cancer in 2011. The crude incidence rate of all cancers was
250.28/100,000 (277.77/100,000 in males and 221.37/100,000
in females). The age-standardized incidence rates were
186.34/100,000 and 181.49/100,000 by Chinese population
(ASIRC) and World population (ASIRW), respectively.
Among the patients aged 0-74 years, the cumulative
incidence rate was 21.28%. The crude cancer incidences rate
and age-standardized rates in urban areas were higher than
that of rural areas. The crude incidences in males and females
were higher in urban than in rural. However, after adjusted
by age, cancer incidences for males in urban and rural areas
were conversed. More new cancer cases occurred in eastern
areas than middle areas and western areas, however, crude
incidence rates in three areas were not great different (Zable 2).

Age-specific incidence rate

Cancer incidence was relatively lower before 40 years old,
then increased dramatically after 40 years old and finally
peaked after 80 years and then slightly decreased after 85 years
(Table 3, Figure 2). The pattern was similar between urban
and rural areas. Comparing the age-specific incidence rate
between urban and rural areas, except age from 55-64,
urban had higher incidence rates in most of age groups. The
incidence at 80 years old was higher in urban areas than in
rural areas, but lower in the age group of 40-74 years. Before
age of 70 years, most age groups of males in rural areas
had higher incidence rate than that in urban. However, in
females, the incidences were higher in urban than in rural
areas in every age group after 25 years (1uble 3, Figure 2).

© Chinese Journal of Cancer Research. All rights reserved.

Mortality

It was estimated there were 2,113,048 died from cancer
in 2011. The crude mortality of all cancers in China
was 156.83/100,000 (194.88/100,000 in males and
116.81/100,000 in females). The age-standardized
mortalities were 112.88/100,000 and 111.82/100,000 by
Chinese population (ASMRC) and World population
(ASMRW), respectively. Among the patients aged 0-74 years,
the cumulative incidence rate was 12.69%. The crude
cancer mortality rate and age-standardized rates in urban
areas was higher than that in rural areas. The crude cancer
mortalities were higher in urban than in rural, however,
after adjusted by age, the mortalities were conversed both
in male and female. More cancer deaths occurred in eastern
areas than middle areas and western areas, however, western
areas had higher mortalities than eastern and middle areas

(Tuble 4).

Age-specific mortality

The cancer mortality was relatively lower before 45 years
and then dramatically increased reaching peak after 85 years
(1able 5, Figure 3). The mortality in rural areas was highest
in the age group of 80-84 years. The age-specific mortality
in urban males was lowered than that in rural in most of
age-groups before 80 years old. In females, the mortality in
urban was higher than that in rural only for age group over
75 years.

Incidence and mortality for major cancers

Cancer incidence for the 10 most common cancers
Lung cancer was the most common cancer in all areas,
followed by female breast cancer, stomach cancer, liver
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Table 3 Age-specific incidence rates of overall cancers, 2011 (1/10%)

Age All areas Urban Rural
groups Both Male Female Both Male Female Both Male Female
Total 250.28 277.77 221.37 261.38 281.81 240.09 238.60 273.57 201.49
0- 10.20 10.77 9.54 13.25 14.41 11.94 7.59 7.71 7.45
1- 10.77 11.02 10.47 11.84 12.42 11.18 9.85 9.84 9.86
5- 7.33 7.90 6.67 7.01 7.78 6.13 7.61 8.00 7.14
10- 7.91 8.89 6.73 7.74 9.16 6.10 8.05 8.67 7.29
15- 10.60 10.74 10.44 10.81 11.06 10.53 10.44 10.50 10.37
20- 17.13 15.23 19.21 18.35 15.38 21.60 16.27 15.12 17.52
25- 27.54 21.29 34.02 30.03 22.48 37.58 24.82 20.05 29.97
30- 46.89 35.38 58.53 50.48 36.76 64.21 41.74 33.42 50.28
35- 82.79 63.15 102.96 87.51 62.78 112.58 76.71 63.62 90.37
40- 146.68 117.58 176.99 148.88 112.23 187.58 144.04 124.09 164.50
45- 245.24 219.78 271.95 248.85 210.62 289.95 240.88 231.08 250.81
50- 350.80 364.93 335.87 362.42 360.63 364.34 335.51 370.68 299.04
55- 528.19 612.90 441.40 516.74 579.01 452.93 540.83 650.36 428.68
60- 721.36 891.21 548.67 693.68 838.24 548.04 749.58 944.74 549.32
65- 882.93 1,119.13 647.78 888.76 1,113.10 671.29 877.16 1,124.95 623.85
70- 1,153.65 1,504.04 814.46 1,173.19 1,511.59 859.66 1,132.58 1,496.27 763.51
75= 1,363.18 1,814.05 965.96 1,420.50 1,854.03 1,038.55 1,300.04 1,770.01 885.99
80- 1,454.10 1,985.79 1,034.95 1,597.38 2,142.14 1,140.64 1,299.88 1,804.95 927.44
85+ 1,246.35 1,820.45 911.82 1,410.14 1,999.17 1,042.78 1,068.36 1,607.82 776.81
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Figure 2 Age-specific cancer incidence rates in urban and rural
areas, 2011.

cancer and colorectal cancer with estimated new cases of
651,053, 248,620, 420,489, 355,595 and 310,244, respectively.
Lung cancer was the most frequently diagnosed cancers in
males followed by stomach cancer, liver cancer, esophageal
cancer and colorectal cancer. Breast cancer was the most

common cancers in females followed by lung cancer,

© Chinese Journal of Cancer Research. All rights reserved.

Cancer death of top 10 cancers

Lung cancer was the leading cause of death in China
followed by liver cancer, stomach cancer, esophageal cancer
and colorectal cancer with estimated deaths of 529, 153,
322,417, 297,496, 218,957 and 149,722, respectively. In
males, lung cancer was the leading cause followed by liver
cancer, stomach cancer, esophageal cancer and colorectal
cancer; while in females, lung cancer was still the leading
cause followed by stomach cancer, liver cancer, esophageal
cancer and colorectal cancer (Table 7).

Cancer incidence of the 10 most common cancers in
urban areas

In urban areas, lung cancer was the most frequently
diagnosed cancers, followed by female breast cancer,
colorectal cancer, stomach cancer and liver cancer with the
estimated new cases of 341,543, 158,087, 195,117, 192,913
and 164,528, respectively. The most common sites of cancer
were lung, stomach, liver, colon-rectum and esophagus

www.thecjcr.org Chin J Cancer Res 2015;27(1):2-12
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Area Sex Deaths Mortality (1/10°)  ASMRC (1/10°*  ASMRW (1/10%*  Accumulated rate 0-74 (%)

Urban Both 1,066,409 154.37 108.20 107.14 11.79
Male 671,063 190.31 141.00 140.36 15.53
Female 395,345 116.90 77.42 76.14 8.15

*, age-standardized mortality rate (China population 2000); **, age-standardized mortality rate (Segi’s population).

Age All areas Urban Rural
group Both Male Female Both Male Female Both Male Female

0- 5.36 5.72 4.94 7.70 8.65 6.63 3.36 3.27 3.46

5- 2.98 3.43 2.44 2.65 3.06 2.18 3.26 3.75 2.68

15- 4.73 5.42 3.94 4.52 5.69 3.19 4.90 5.21 4.53

25- 8.13 8.93 7.31 7.35 7.45 7.24 8.99 10.48 7.39

35- 27.41 31.01 23.71 25.41 28.05 22.73 29.99 34.79 24.99

45- 104.66 129.01 79.15 96.42 116.58 74.76 114.62 144.50 84.31

55= 284.74 376.54 190.70 254.70 339.20 168.11 317.93 417.80 215.66

65- 582.04 782.21 382.74 536.73 723.82 355.37 626.93 838.54 410.59

75- 1,158.24 1,558.89 805.25 1,164.16 1,529.76 842.07 1,151.71 1,590.99 764.70

85+ 1,457.47 2,089.38 1,089.26 1,690.19 2,348.33 1,279.74 1,204.58 1,781.29 892.89

in males, while in females, cancers of breast, lung, colon- and mortalities of 192,074, 52.47/100,000 and 88,927,
rectum, stomach and thyroid were the most common (Zible §). 26.29/100,000, respectively. Other cancer types with high
mortality in males were liver cancer, stomach cancer,

Cancer death of top 10 cancers in urban areas esophageal cancer and colorectal cancer. In females, stomach
Lung cancer was the leading cause of cancer death in urban cancer was the second cause of cancer death, followed by
areas for both males and females with number of deaths colorectal cancer, liver cancer and breast cancer (Tuble 9).
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Figure 3 Age-specific cancer mortality in urban and rural areas, 2011.

Cancer incidence of the 10 most common cancers in
rural areas

Tiable 10 shows the 10 most common cancer incidence rates
in rural areas. Lung cancer has been becoming the most
frequently diagnosed cancers (309,510 new cases with
incidence rate of 47.14/100,000), followed by stomach
cancer, esophagus cancer, liver cancer and female breast
cancer. The most common sites of cancer in males were
lung, stomach, liver, esophagus, and colon-rectum, while
in females, they were cancers of lung, breast, stomach,
esophagus and liver (Table 10).

Cancer death of top 10 cancers in rural areas

Lung cancer was the leading cause of cancer death in rural
areas for both males and females. The number of deaths
on lung cancer in rural was 248,152 with mortality of
37.80/100,000. The other cancer types with high mortality
were liver cancer, stomach cancer, esophageal cancer and
colorectal cancer in males; stomach cancer, liver cancer,
esophageal cancer and breast cancer in females (Table 11).

Discussion

Population-based cancer registry in China collects the
information on cancer incident cases and cancer deaths from
covered population to surveillance the cancer epidemics
in certain areas. The cancer registration data are not only
applied for cancer control planning, implementation and
evaluation on cancer prevention and control, but also for
scientific research (7).

In mid of 2014, the NCCR called for data submission in
2011 from all registries supported by national program of
cancer registry. Total 234 registries reported registration
data including national registries and some provincial

© Chinese Journal of Cancer Research. All rights reserved.
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registries. The population coverage of all registries was over
221 million, accounting for 16.4% of national populations.
Stringent quality control is essential based on the national
criteria issued in program protocol to ensure the data
reliability. The incidence, mortality and population from a
same registry have to keep reasonable levels compared to
past data. The indicators of completeness, comparability
and invalidity, such as MV%, DCO%, M/I ratio, UB%
and O&U%, were evaluated for every registry’s data to
judge if submitted data is valid or not. If any logical errors,
inexplicable incidence, or mortality, the data would be sent
back to registries to check and correct. Through the double
evaluations in provincial and national level, 177 registries
were qualified and accepted for final pooled database, which
was used for cancer statistics in 2011. The population was
estimated based on the fifth National Population Census
data in 2000 released by the National Bureau of Statistics,
and the changes of age construction, gender ratio, the extent
of urbanization level and age specific death probability
were taken into account (http://data.stats.gov.cn/). The
national population and registries’ data in 2011 stratified
by area (urban/rural), gender (male/female) and age groups
were used for estimates of national cancer new cases and
cancer deaths. In the annual report of 2010, the national
population from the sixth Population Census was used
for estimation, which residential population was
registered (4). However, the household population is
considered to be more suitable because the cancer data are
based on the household registration.

It was estimated that cancer incident new cases were
3.37 million and 2.11 million died in cancer all over the
country in 2011 with the incidence rate of 250.28/100,000
and mortality of 156.83/100,000. Compared to the figures
in 2010, there were 280 thousands and 150 thousands
more on cancer new cases and deaths with 6.4% and 5.4%
increases of incidence rate and mortality due to the different
population mentioned before. After adjusted by age, the
incidence and mortality were kept stable. Therefore, the
cancer statistics in 2011 were reasonable and creditable.
There are still few registries in the west due to the low
population density. The western region would be the
emphasis for building new cancer registries to meet the
requirement of the national and regional representativeness
of cancer registry (8).

Urban areas in China had a higher cancer incidence and
lower mortality than those in rural areas and the cancer
patterns are quite different (2,3). Recent study showed the
differences narrowed (9,10). Lung cancer becomes the

www.thecjcr.org Chin J Cancer Res 2015;27(1):2-12
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most common cancer in rural areas instead of stomach
cancer. The reason might be high prevalence of tobacco
smoking (11) and the air pollution due to the rapid
development of urbanization and industrialization (12).
A population-based cancer survival study displayed that
rural China had a much low relative 5-year survival
rate compared with urban China (13,14). This could be
explained by limited medical resources, low level of cancer
cares and more patients with late stage of cancers. The
government should notice the differences between urban
and rural areas and implement effective measurement to
bridge the gap.

Cancers from upper digestive organ are still the more
common cancers and cancer deaths in China, and the
incidences of lung cancer, breast cancer and colorectal
cancer are increasing. Thyroid cancer had ranked the
eighth frequent cancer in China and fifth in urban females
that needs to be noticed. The improvement of diagnosis
might be the key reason, but the further etiological study is
necessary.

In 2014, the number of registries has been increased to
308, covering 300 millions of population. An extra budget
was settled to support follow-up and survival analysis
from 2014. The registration data would be getting more
valuable and play an important role on cancer control. The
National Cancer Center launched a project of cancer atlas,
which would provide useful information about geographic
distribution of cancer to make national cancer control
program more efficient.
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