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With increasing incidence and mortality, cancer is the leading cause of death in China and is a major public health problem.

Because of China’s massive population (1.37 billion), previous national incidence and mortality estimates have been limited to

small samples of the population using data from the 1990s or based on a specific year. With high-quality data from an additional

number of population-based registries now available through the National Central Cancer Registry of China, the authors ana-

lyzed data from 72 local, population-based cancer registries (2009-2011), representing 6.5% of the population, to estimate the

number of new cases and cancer deaths for 2015. Data from 22 registries were used for trend analyses (2000-2011). The

results indicated that an estimated 4292,000 new cancer cases and 2814,000 cancer deaths would occur in China in 2015,

with lung cancer being the most common incident cancer and the leading cause of cancer death. Stomach, esophageal, and

liver cancers were also commonly diagnosed and were identified as leading causes of cancer death. Residents of rural areas

had significantly higher age-standardized (Segi population) incidence and mortality rates for all cancers combined than urban

residents (213.6 per 100,000 vs 191.5 per 100,000 for incidence; 149.0 per 100,000 vs 109.5 per 100,000 for mortality,

respectively). For all cancers combined, the incidence rates were stable during 2000 through 2011 for males (10.2% per year;

P 5 .1), whereas they increased significantly (12.2% per year; P< .05) among females. In contrast, the mortality rates since

2006 have decreased significantly for both males (21.4% per year; P< .05) and females (21.1% per year; P< .05). Many of the

estimated cancer cases and deaths can be prevented through reducing the prevalence of risk factors, while increasing the

effectiveness of clinical care delivery, particularly for those living in rural areas and in disadvantaged populations. CA Cancer J

Clin 2016;66:115-132. VC 2016 American Cancer Society.
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Introduction

Cancer incidence and mortality have been increasing in China, making cancer the leading cause of death since 2010 and a

major public health problem in the country.1 Much of the rising burden is attributable to population growth and ageing and to

sociodemographic changes. Although previous estimates of the national incidence rates have been reported, they either repre-

sented a small sample of the Chinese population (<2%)2 or were based on data from a specific year.3,4 This has a bearing on

the uncertainty of the estimates and their degree of national representativeness and, thus, would potentially limit the evidence

available to develop appropriate policies for effective cancer control. Because the previous Program of Cancer Prevention and

Control in China (2004-2010)5 was released more than 10 years ago, a more complete picture of the national and regional

scale and profile in China would provide greater clarity in prioritizing and developing specific policies and programs across the

spectrum of cancer control aimed at reducing the burden and suffering from the disease at the national level.
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This study reports the most recent cancer incidence,

mortality, and survival estimates nationally; the most recent

incidence and mortality patterns for several major cancers

by geographic area in China; and temporal trends for some

major cancers as well as the implications of this information

for cancer control in China.

Data Sources and Methods

Cancer Registration in China

The National Central Cancer Registry of China (NCCR),

established in 2002, is responsible for the collection, evalua-

tion, and publication of cancer data in China. Cancer diagno-

ses are reported to local cancer registries from multiple

sources, including local hospitals and community health cen-

ters as well as the Urban Resident Basic Medical Insurance

program and the New Rural Cooperative Medical Scheme.

Since 2002, the implementation of standard registration prac-

tices has seen a marked improvement in the quality of cancer

registration in China. In 2008, the National Program of

Cancer Registries was launched by the Ministry of Health of

China through a central financing mechanism. Since then,

the number of local population-based registries in China has

increased from 54 in 2008 (population coverage of 110 mil-

lion) to 308 (population coverage of 300 million) in 2014.3

Not all of these registries currently have sufficiently high

data quality for reporting purposes. The quality of submitted

data for each local registry was checked and evaluated by the

NCCR based on the Guidelines for Chinese Cancer Registra-

tion6 and International Agency for Research on Cancer/Inter-

national Association of Cancer Registries (IARC/IACR)

data-quality criteria.7 The assessments of quality measures

include, but are not limited to, the proportion of morphologic

verification (MV%), the percentage of cancer cases identified

with death certification only (DCO%), the mortality(M) to

incidence (I) ratio (M/I), the percentage of uncertified cancer

(UB%), and the percentage of cancer with undefined or

unknown primary site (CPU%). Only data from those local

registries that consistently met appropriate levels of quality

were included in these analyses. Detailed quality categories of

the registry data can be found in a previous publication (Table

1).8 Data classified as category A or B were deemed acceptable

for inclusion in this study. The proportions of cancer registries

that submitted data sets and were accepted for inclusion var-

ied by year of submission, from 69.2% (72 of 104 registries) in

2009,9 to 66.2% (145 of 219 registries) in 2010,4 and 75.6%

(177 of 234 registries) in 2011.3 We included data from the

72 cancer registries that were available for all 3 years.

Cancer Incidence Data

To estimate the numbers of new cancers in China in 2015,

we used the most recent data (cancer cases registered during

2009-2011) from 72 local population-based cancer registries

(Table 1), providing a population coverage of about 85.5

million people, about 6.5% of the national population. A

much smaller number of registries (n 5 22) (Table 1), which

provided a population coverage of 44.4 million, had data of

sufficient quality over the 12-year period (2000-2011) for

inclusion in incidence trend analyses. The locations of these

2 sets of cancer registries can be found in Figure 1.

We included invasive tumors only in this study, and multi-

ple primary cancers were defined using the international rules

TABLE 1. List of Population-Based Cancer Registries in
China Used for Incidence/Mortality Estimates,
Temporal Trends, or Survival Estimates

PROVINCE REGISTRY PROVINCE REGISTRY

Beijing Beijing*,†,‡ Jilin Dehui
Hebei Qianxi Yanji

Shexian Zhejiang Hangzhou†
Cixian*,†,‡ Jiaxing*,†
Baoding Jiashan*,†,‡

Shanxi Yangquan Haining*,†,‡
Yangcheng* Shangyu

Inner Mongolia Chifeng Xianju
Liaoning Shenyang Anhui Feixi

Dalian†,‡ Maanshan
Zhuanghe Tongling
An’shan† Fujian Changle†,‡
Benxi Xiamen
Dandong Jiangxi Zhanggong District,

Ganzhou
Donggang Shandong Linqu†

Heilongjiang Daoli District, Harbin Wenshang
Nangang District,

Harbin*,†
Feicheng†,‡

Shangzhi Henan Yanshi
Shanghai Shanghai*,† Linzhou†,‡
Jiangsu Jintan‡ Xiping

Suzhou Hubei Wuhan†,‡
Haian Yunmeng
Qidong*,†,‡ Hunan Hengdong
Haimen Guangdong Guangzhou†
Lianyungang Sihui†,‡
Donghai Zhongshan*,†,‡
Guanyun Guangxi Liuzhou
Huaian District,

Huai’an†
Fusui

Huaiyin District,
Huai’an

Chongqing Jiulongpo District,
Chongqing

Xuyi Sichuan Qingyang District,
Chengdu

Jinhu Ziliujing District,
Zigong

Sheyang Yanting*
Jianhu‡ Gansu Jingtai
Dafeng‡ Liangzhou District,

Wuwei
Ganyu‡,§ Qinghai Xining
Yangzhong† Xinjiang Xinyuan
Taixing‡

*These are registries from which data were accepted by the International
Agency for Research on Cancer for the most recent publication of Cancer
Incidence in Five Continents (2014).

†These data were used for temporal trends analyses.

‡These data were used for survival analyses.

§All registry data were used to estimate incidence and mortality in 2015
except data from Ganyu.
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for multiple primary cancers.10 Incidence data were extracted

from the NCCR database. Although cancer site information

is available through codes from both the International Classifi-

cation of Diseases for Oncology, 3rd revision (ICD-O-3), and

the International Classification of Diseases, 10th revision

(ICD-10), we have reported incidence data using the ICD-10

classification for consistency, with mortality data that were

only available in the ICD-10 classification. The variables

extracted were sex, age, date of birth, year of diagnosis, cancer

site, morphology, residence (urban and rural areas), and region

(North China, Northeast, East China, Central China, South

China, Southwest, Northwest China). For age-specific

FIGURE 1. Maps of the 2 Sets of Contributing Cancer Registries and Geographic Regions in China.
Dots indicate the locations of the cancer registries. (A) This is a map for 22 cancer registries (data from 2000 to 2011). (B) This is a map for 72 cancer regis-
tries (data from 2009 to 2011).
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incidence analysis, 5 broad age groups were used (younger

than 30 years, 30-44 years, 45-59 years, 60-74 years, and 75

years or older).

Cancer Mortality Data

Mortality data compiled by 72 local cancer registries were

used to estimate the numbers of cancer deaths in China in

2015. To estimate trends in mortality because of cancer

between 2000 and 2011, mortality data were obtained from

the same 22 local registries that were used in the incidence

trend analyses. These registries compile data on cancer deaths

from local hospitals, community health centers, vital statistics

(including data from the national Disease Surveillance Points

[DSP] system), and the Civil Administration Bureau.11 The

DSP system, which was established by the Ministry of Health

in the early 1980s, routinely collects information on deaths

based on the death certificate provided by hospitals or

obtained from the next of kin by a household visit if a death

certificate was unavailable.11 While the DSP uses a nationally

representative sample of sites, these cover only a very small

(�1%) proportion of the population.12,13

Cancer Survival

In the absence of precise follow-up information from the

72 cancer registries, estimates of 5-year relative survival in

China for 2015 are presented in this report using the com-

plement of the cancer M/I ratio (1-M/I) from these regis-

tries, a method that has been used previously.14,15 We

present these survival estimates only for all cancers com-

bined, because survival from certain cancer types may have

led to an overestimation or underestimation using this

proxy measure.14 We calculated the M/I ratio for all cancers

combined by assuming that the ratio between incidence and

mortality has not changed between 2009 to 2011 and 2015,

so we divided the age-standardized mortality rate (2009-

2011) by the age-standardized incidence rate (2009-2011).

Population Data

National population data by 5-year age group and sex were

obtained from statistics or public security census (data.stats.

gov.cn/; accessed April 20, 2014).8 Individual registries pro-

vided population data in the respective areas to the NCCR.

These data were sourced from local Statistical or Public

Security Bureaus or from calculations based on census data.

Statistical Analysis

We estimated the numbers of new cases in China in 2015 for

all cancers combined and for 26 individual cancer types by sex

by applying age-specific incidence rates from 72 cancer regis-

tries (2009-2011) to the projected age-specific population in

China in 2015. We estimated the numbers of cancer deaths in

China in 2015 using the same method. For the 10 most

common cancers, these estimated numbers of new cases and

cancer deaths were further stratified by urban/rural registries

and by 7 administrative regions that cover China. Age-

specific numbers of new cases and cancer deaths by 5 broad

age groups (younger than 30 years, 30-44 years, 45-59 years,

60-74 years, and 75 years or older) are also presented for all

cancers combined and for the 6 most common cancers for

2015.

Temporal trends in incidence and mortality rates from 2000

to 2011 (22 registries) were examined by fitting joinpoint

models16,17 to the log-transformed, age-standardized rates

(per 100,000 population), standardized according to the world

standard population.18 To reduce the possibility of reporting

spurious changes in trends over the period, all models were

restricted to a maximum of 2 joinpoints (3 line segments).

Trends were expressed as an annual percentage change (APC),

and the Z test was used to assess whether the APC was statis-

tically different from zero. In describing trends, the terms

“increase” or “decrease” were used when the slope (APC) of

the trend was statistically significant (P< .05). For nonstatisti-

cally significant trends, the term “stable” was used. For all

those analyses, we present the results for all cancers combined

and for the 10 most common cancers stratified by sex.

Results

Data Quality

The 3 main measures (MV%, DCO%, and M/I ratio) of

data quality for population-based cancer registries, stratified

by cancer type, show that overall data quality is reasonably

good for both sets of cancer registries (Fig. 2). Because half

of the 22 cancer registries are certified by the IARC, their

data quality was considerably higher than when considering

data from the combined 72 cancer registries, indicated by

higher MV% and lower DCO%. Values of these data-

quality measures plus UB% (the percentage of uncertified

cancer) and CPU% (the percentage of cancer with unde-

fined or unknown primary site) are presented Supporting

Table 1 (see online supporting information).

Expected Cancer Incidence in 2015

It is predicted that there will be about 4292,000 newly

diagnosed invasive cancer cases in 2015 in China, corre-

sponding to almost 12,000 new cancer diagnoses on aver-

age each day. The 5 most commonly diagnosed cancers

among men, in descending order, are: cancers of the lung

and bronchus, stomach, esophagus, liver, and colorectum,

accounting for about two-thirds of all cancer cases. The

corresponding cancers among women are breast, lung and

bronchus, stomach, colorectum, and esophagus, account-

ing for nearly 60% of all cases. Breast cancer alone is

expected to account for 15% of all new cancers in women

(Table 2).
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The estimated incidence rates for all cancers combined

and the number of new cases for the most common 10 can-

cer types by urban versus rural status and region of resi-

dence are presented in Table 3. For all cancers combined,

the age-standardized incidence rates per 100,000 popula-

tion per year are higher in men than in women (234.9 vs

168.7 per 100,000) and are higher in rural areas than in

urban areas (213.6 vs 191.5 per 100,000). Southwest China

has the highest cancer incidence rates, followed by North

China and Northwest China; and Central China has the

lowest incidence rate.

Expected Cancer Mortality in 2015

It is estimated that about 2814,000 Chinese will die from

cancer in 2015, corresponding to over 7500 cancer deaths

on average per day. The 5 leading causes of cancer death

among both men and women are cancers of the lung and

bronchus, stomach, liver, esophagus, and colorectum,

accounting for about three-quarters of all cancer deaths

(Table 2). Similar to the incidence rates, the age-

standardized mortality rate for all cancers combined is sub-

stantially higher in men than in women (165.9 vs 88.8 per

100,000) and in rural areas than in urban areas (149.0 vs

FIGURE 2. Three Major Measures of Data Quality by Cancer Types for the 2 Sets of Cancer Registries in China.
Codes in the far left column are from the International Classification of Diseases, 10th Revision. DCO% indicates the percentage of cancer cases identified
with death certification only; M/I, morality-to-incidence ratio; MV%, proportion of morphological verification.
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109.5 per 100,000) (Table 4). Likewise, the highest cancer

mortality rates were found in Southwest China, followed

by North China and Northwest China, with Central China

exhibiting the lowest rate.

Age-Specific Incidence and Mortality of Selected
Cancers by Sex in 2015

Before the age of 60 years, liver cancer is the most com-

monly diagnosed cancer and the leading cause of cancer

death in men, followed by lung and stomach cancer, which

are the dominant types of cancer for both cases and deaths

in the group ages 60 to 74 years (Table 5). Lung cancer is

the most commonly diagnosed cancer and the leading cause

of cancer death in men aged 75 years or older. Most new

cancer cases and cancer deaths in men occur in the age

range from 60 to 74 years.

Among women, thyroid cancer is the most commonly

diagnosed cancer before the age of 30 years, followed by

breast cancer at ages 30 to 59 years, and lung cancer in

women aged 60 years or older (Table 5). Breast cancer is

the leading cause of cancer death in women younger than

45 years, followed by lung cancer. The largest proportion of

new cancer cases and deaths among women are diagnosed

among those between ages 60 and 74 years.

Expected Cancer Survival in 2015

It is predicted that, for all cancers combined, 36.9% of can-

cer patients in China will survive at least 5 years after diag-

nosis around 2015, with women having much better

survival than men (47.3% vs 29.3%) (Table 6). There is

substantial variation in the 5-year survival estimate accord-

ing to residence at the time of diagnosis: rural patients have

much lower survival than their city counterparts (30.3% vs

42.8%). Likewise, the lowest survival rates were found in

Southwest China (24.9%), with Central China showing

the highest rate (41.0%).

Trends in Cancer Incidence and Mortality

For all cancers combined, the age-standardized incidence

rates were stable over the study period (2000-2011) for

males, while significant upward trends were observed for

females (P< .05) (Fig. 3, Table 7). In contrast, the age-

standardized mortality rates decreased significantly for both

males and females (Fig. 3, Table 8). Despite this favorable

trend, however, the number of cancer deaths substantially

increased (73.8% increase) during the corresponding period

(from 51,090 in 2000 to 88,800 in 2011) because of the

aging and growth of the population (Fig. 4).

TABLE 2. Estimated New Cancer Cases and Deaths (Thousands) by Sex: China, 2015*

INCIDENCE MORTALITY

SITE ICD-10 TOTAL MALE FEMALE TOTAL MALE FEMALE

Lip, oral cavity, & pharynx (except nasopharynx) C00-C10, C12-C14 48.1 31.1 16.9 22.1 15.3 6.8
Nasopharynx C11 60.6 43.3 17.3 34.1 24.9 9.2
Esophagus C15 477.9 320.8 157.2 375.0 253.8 121.3
Stomach C16 679.1 477.7 201.4 498.0 339.3 158.7
Colorectum C18-C21 376.3 215.7 160.6 191.0 111.1 80.0
Liver C22 466.1 343.7 122.3 422.1 310.6 111.5
Gallbladder C23-C24 52.8 24.5 28.3 40.7 18.8 21.8
Pancreas C25 90.1 52.2 37.9 79.4 45.6 33.8
Larynx C32 26.4 23.7 2.6 14.5 12.6 1.9
Lung C33-C34 733.3 509.3 224.0 610.2 432.4 177.8
Other thoracic organs C37-C38 13.2 8.2 5.0 6.5 4.1 2.3
Bone C40-C41 28.0 16.4 11.6 20.7 12.4 8.3
Melanoma of the skin C43 8.0 4.3 3.7 3.2 1.8 1.5
Breast C50 272.4 3.8 268.6 70.7 1.2 69.5
Cervix C53 98.9 — 98.9 30.5 — 30.5
Uterus C54-C55 63.4 — 63.4 21.8 — 21.8
Ovary C56 52.1 — 52.1 22.5 — 22.5
Prostate C61 60.3 60.3 — 26.6 26.6 —
Testis C62 4.0 4.0 — 1.0 1.0 —
Kidney C64-C66, C68 66.8 43.2 23.6 23.4 15.2 8.2
Bladder C67 80.5 62.1 18.4 32.9 25.1 7.8
Brain, CNS C70-C72 101.6 52.3 49.3 61.0 35.8 25.2
Thyroid C73 90.0 22.2 67.9 6.8 2.5 4.3
Lymphoma C81-C85, C88, C90, C96 88.2 53.0 35.2 52.1 32.7 19.4
Leukemia C91-C95 75.3 44.4 30.9 53.4 32.0 21.3
All other sites and unspecified A_O 178.1 95.5 82.6 94.0 55.0 39.0
All sites ALL 4291.6 2512.1 1779.5 2814.2 1809.9 1004.4

CNS, central nervous system; ICD-10, International Classification of Diseases, 10th revision.

*The total number of cases projected for 2015 are based on the average incidence rates for the most recent 3 years (2009 to 2011) of data from 72
population-based cancer registries.

Cancer Statistics in China, 2015

120 CA: A Cancer Journal for Clinicians



Among the 10 most common cancers considered in the

temporal trend analyses for men, incidence rates from 2000

to 2011 increased for 6 cancer types (pancreas, colorectum,

brain and central nervous system, prostate, bladder, and

leukemia), whereas the rates decreased for cancers of the

stomach, esophagus, and liver (P< .05). A stable trend was

observed for cancer of the lung (Fig. 5, Table 7).

For women, 6 of the 10 most common cancers had a signifi-

cant upward trend in age-standardized incidence rates (cancers

of the colorectum, lung, breast, cervix, uterine corpus, and thy-

roid; P< .05). As with men, a downward trend was seen for

cancers of the stomach, esophagus, and liver (Fig. 6, Table 7).

An upward trend in age-standardized mortality rates was

observed for 4 of the 10 most common cancers in men (color-

ectum, pancreas, prostate, and leukemia; P< .05), whereas sta-

ble trends were seen for other cancer types (cancers of the lung,

bladder, and brain) (Fig. 7, Table 8). In women, an increasing

trend in mortality was observed for 3 of the 10 most common

cancers (breast, cervix, and ovary), with trends stable for color-

ectum, lung, uterine, and thyroid cancers (Fig. 8, Table 8).

Similar to the trends in cancer incidence rates, declining

trends in age-standardized mortality rates were observed

for cancers of the stomach, esophagus, and liver in both

sexes (Figs. (7 and 8)). Stable trends were observed in both

men and women for lung cancer, which was the leading

cause of cancer mortality for both men and women.

Discussion

Although national estimates of cancer for China have been

previously reported, these are limited to only a snapshot of

the patterns by cancer site during a single year3,4,12,19 or are

reported for specific cancers,20–22 making comparisons of

trends across cancer types difficult. This study provided

more comprehensive nationwide cancer statistics in China

using the latest and most representative data and including

information on temporal trends.

Cancer prevention and control rely on population-based

incidence and mortality data as an incentive both to act and

to assess the effectiveness of current interventions and policies.

TABLE 3. Age-Standardized (Segi Standard Population) Incidence Rates for All Cancers Combined and Estimated New
Cases (Thousands) for Selected Cancers in China, 2015, by Geographic Location

ESTIMATED NEW CASES (THOUSANDS)

AREAS SEX ASR*
ALL

CANCERS LUNG ESOPHAGUS STOMACH COLORECTUM LIVER BREAST CERVIX THYROID BRAIN PANCREAS

All areas Total 201.1 4291.6 733.3 477.9 679.1 376.3 466.1 90.0 101.6 90.1
Male 234.9 2512.1 509.3 320.8 477.7 215.7 343.7 22.2 52.3 52.2
Female 168.7 1779.5 224.0 157.2 201.4 160.6 122.3 268.6 98.9 67.9 49.3 37.9

Urban areas Total 191.5 2305.8 445.0 113.8 235.2 263.2 205.2 72.1 55.8 59.5
Male 215.9 1302.4 306.0 87.4 164.7 150.8 156.8 18.1 26.8 34.2
Female 168.9 1003.4 139.0 26.5 70.4 112.4 48.4 189.5 53.2 54.0 29.0 25.4

Rural areas Total 213.6 1985.8 288.3 364.1 444.0 113.2 260.9 17.9 45.7 30.5
Male 259.6 1209.7 203.3 233.4 313.0 64.9 187.0 4.1 25.5 18.0
Female 168.5 776.2 85.0 130.7 130.9 48.2 73.9 79.0 45.7 13.9 20.3 12.5

North China Total 213.2 528.1 79.5 85.2 97.7 38.8 42.4 9.8 11.0 9.2
Male 240.3 298.3 52.3 55.3 71.9 22.1 30.1 2.3 5.4 5.4
Female 187.0 229.8 27.2 30.0 25.8 16.7 12.3 37.2 16.7 7.5 5.5 3.8

Northeast Total 189.2 359.8 83.7 9.8 36.1 41.5 36.4 10.7 8.5 10.3
Male 208.4 199.6 54.2 8.6 26.2 24.5 27.4 2.5 4.0 6.2
Female 169.8 160.2 29.5 1.2 9.9 16.9 9.1 33.2 10.5 8.2 4.5 4.1

East China Total 193.7 1280.2 218.6 122.8 179.5 125.6 126.8 40.2 29.6 38.1
Male 224.1 735.3 150.6 84.2 124.5 70.5 94.1 10.2 14.6 21.5
Female 165.8 544.8 68.0 38.6 54.9 55.1 32.7 83.9 27.6 30.0 15.0 16.6

Central China Total 185.5 666.8 115.7 70.7 91.1 58.5 70.5 14.3 20.6 11.4
Male 208.3 374.9 82.9 44.1 62.2 32.7 51.5 3.1 9.6 6.6
Female 164.7 291.9 32.8 26.6 28.9 25.8 19.0 46.7 17.4 11.2 11.0 4.8

South China Total 202.4 427.3 80.5 10.8 24.3 50.8 68.8 9.0 10.8 6.0
Male 242.1 254.3 55.4 9.0 16.9 28.8 55.8 2.2 5.2 3.6
Female 165.2 173.0 25.1 1.8 7.3 22.0 13.1 30.9 8.1 6.9 5.6 2.4

Southwest Total 226.7 744.8 117.8 143.2 174.7 42.9 92.6 3.1 12.8 8.5
Male 281.4 469.7 87.4 93.6 118.2 26.5 64.6 1.1 8.8 4.7
Female 170.9 275.2 30.4 49.5 56.5 16.4 28.0 23.2 11.3 2.0 4.0 3.8

Northwest Total 207.9 284.5 37.5 35.4 75.7 18.3 28.4 2.8 8.3 6.6
Male 253.9 179.9 26.4 26.0 57.8 10.6 20.3 0.7 4.6 4.2
Female 158.5 104.6 11.1 9.5 17.9 7.7 8.2 13.4 7.3 2.1 3.7 2.4

ASR, age-standardized rate.

*Age-standardized incidence rates for all cancers are based on the Segi standard population.
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Thus, the updated nationwide estimates of cancer burden and

time trends presented here are critical to understanding the

etiology of cancer and the effectiveness of prevention, early

detection, and management of cancer in China. These results

will also serve as a baseline for future assessment of the

overall effectiveness of the cancer control effort in China and

will provide insights into the areas of greatest need for

prioritization.

Because of China’s large population size, approximately

one-fifth of the world population, these Chinese data con-

tribute significantly to the global burden of cancer: almost

22% of global new cancer cases and close to 27% of global

cancer deaths occur in China.23 More importantly, the can-

cer profile in China is markedly different from those of

developed countries. The 4 most common cancers diag-

nosed in China were lung, stomach, liver, and esophageal

cancer. These cancers account for 57% of cancers diagnosed

in China, compared with 18% in the United States.24 Also,

these cancers diagnosed in China comprise between one-

third and one-half of the global incidence burden from

lung, stomach, liver, and esophageal cancers.23,25 In com-

parison, the most common cancers diagnosed in the United

States are cancers of the lung, breast, prostate, and colorec-

tum.26 The most common cancers in China are those asso-

ciated with rather poor survival; whereas those in the

United States, with the exception of lung cancer, are domi-

nated by cancers with a good to excellent prognosis, and,

for prostate and breast cancers, the incidence may be

inflated by diagnostic activities linked to early detection

and screening.24,27 This difference in cancer type distribu-

tion contributes significantly to the higher overall cancer

mortality rate in China.

Our cancer estimates for 2015 were based on data from

72 Chinese population-based cancer registries capturing

cancer diagnoses from 2009 to 2011. These registries cover

only about 6.5% of the Chinese national population, but

they remain the best-available nationwide data for cancer

incidence, representing a base population of 85.5 million

people. Moreover, the data used in this study have an

enlarged population coverage compared with previous

TABLE 4. Age-Standardized (Segi Standard Population) Mortality Rates for All Cancers Combined and Estimated
Deaths (Thousands) for Selected Cancers in China, 2015, by Geographic Location

ESTIMATED DEATHS (THOUSANDS)

AREAS SEX ASR*
ALL

CANCERS LUNG ESOPHAGUS STOMACH COLORECTUM LIVER BREAST CERVIX THYROID BRAIN PANCREAS

All areas Total 126.9 2814.2 610.2 375.0 498.0 191.0 422.1 6.8 61.0 79.4
Male 165.9 1809.9 432.4 253.8 339.3 111.1 310.6 2.5 35.8 45.6
Female 88.8 1004.4 177.8 121.3 158.7 80.0 111.5 69.5 30.5 4.3 25.2 33.8

Urban areas Total 109.5 1382.3 373.4 89.1 162.9 126.6 185.1 4.5 30.6 53.8
Male 142.9 884.4 261.7 69.1 112.5 73.7 139.7 1.6 16.8 30.7
Female 77.1 497.9 111.6 20.0 50.4 52.9 45.4 43.8 13.6 2.9 13.8 23.2

Rural areas Total 149.0 1431.9 236.9 285.9 335.1 64.5 237.0 2.3 30.4 25.5
Male 195.1 925.5 170.7 184.7 226.8 37.4 170.9 0.9 19.0 14.9
Female 103.8 506.4 66.1 101.2 108.2 27.1 66.1 25.7 16.9 1.4 11.5 10.6

North China Total 134.5 338.6 64.2 67.5 68.6 19.4 38.4 0.7 6.3 8.0
Male 171.9 215.7 43.1 45.6 49.6 11.3 27.5 0.2 3.6 4.6
Female 97.5 122.9 21.1 21.9 18.9 8.1 10.9 8.1 6.1 0.5 2.7 3.5

Northeast Total 116.4 224.0 71.7 7.9 24.8 18.8 33.6 0.6 5.0 10.1
Male 146.9 142.9 46.9 6.9 18.0 11.3 25.2 0.2 2.8 6.1
Female 85.5 81.2 24.8 0.9 6.9 7.4 8.3 6.8 2.4 0.4 2.2 4.0

East China Total 115.6 815.1 182.9 94.3 130.5 62.7 115.8 2.1 18.6 33.8
Male 152.8 517.1 128.9 64.3 88.3 35.1 85.1 0.7 10.1 19.0
Female 80.6 298.0 54.0 30.0 42.2 27.6 30.6 21.1 6.7 1.4 8.5 14.8

Central China Total 109.4 409.5 94.0 53.4 65.8 27.0 59.9 0.9 10.7 9.5
Male 142.2 260.0 69.1 33.8 45.2 15.1 43.6 0.3 6.0 5.4
Female 77.9 149.5 25.0 19.6 20.6 12.0 16.3 11.9 4.1 0.6 4.6 4.1

South China Total 122.4 270.2 68.8 8.8 18.0 24.8 60.1 0.9 5.3 5.5
Male 168.7 180.9 48.3 7.6 12.4 14.3 48.6 0.4 2.9 3.3
Female 77.5 89.3 20.4 1.2 5.6 10.5 11.5 7.7 2.3 0.5 2.3 2.3

Southwest Total 170.2 574.9 100.3 118.0 141.0 29.1 90.2 0.6 10.7 7.5
Male 219.5 371.5 75.9 75.8 88.8 18.8 63.2 0.3 7.5 4.2
Female 119.7 203.4 24.5 42.2 52.3 10.3 26.9 8.8 6.2 0.3 3.1 3.3

Northwest Total 133.2 182.0 28.2 25.1 49.3 9.2 24.1 0.9 4.5 4.9
Male 171.5 121.9 20.2 19.7 37.1 5.1 17.3 0.3 2.7 3.0
Female 91.9 60.1 8.0 5.4 12.2 4.0 6.8 5.2 2.6 0.6 1.8 1.9

ASR, age-standardized mortality rate.

*ASRs for all cancers are based on the Segi standard population.
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studies (with coverage less than 2% of the population),2,28

including more registries in the western regions of China

and are thus more representative of the general population

in China. In addition, all 12 population-based cancer regis-

tries in mainland China with high-quality data that fulfilled

the Cancer Incidence in Five Continents (CI5) inclusion cri-

teria for the present CI5 volume X were included in the

analysis.29 These national incidence estimates for China are

broadly comparable to those published previously.3,4,12 The

2 most recently published annual reports in China found

that the estimated number of new cancer cases were 3.09

million and 3.37 million for 2010 and 2011, respectively.3,4

An earlier estimate was 2.96 million for 2005, although a

different method was used.12

Our estimate of cancer incidence for 2015 (4.29 million

cases) in China is considerably higher than that reported by

the GLOBOCAN 2012 initiative of 3.40 million.23,25 Rea-

sons for these discrepancies may include differences in data

timelines (2009-2011 vs 2003-2007) and representativeness

and geographic coverage (72 cancer registries covering

6.5% of the national population vs 23 cancer registries cov-

ering 3.0% of the population). In particular, rural residents,

who have a higher incidence rate than urban residents

(213.6 per 100,000 vs 191.5 per 100,000), account for

32.7% the population in our estimates compared with

21.5% in the 2012 GLOBOCAN estimates. The methods

used to obtain the national incidence estimates are also dif-

ferent, because GLOBOCAN 2012 converts national mor-

tality estimates for 2012 to incidence by modeling the age-

specific, sex-specific, and site-specific M/I ratios from the

23 Chinese cancer registries. While acknowledging that

not all of these cancer registries met the IARC quality

standards,15,30 these discrepancies in published estimates

underscore the need for further improvements in the cover-

age and quality of registries in China to provide more accu-

rate statistics on the cancer burden in the country.

In contrast to incidence, there was greater consistency in

our mortality estimates and those in GLOBOCAN. We

estimated that there would be 2.81 million cancer deaths in

2015, and the corresponding figure was 2.46 million in

GLOBOCAN 2012.23 This may reflect that the mortality

data used by both studies were obtained from a similar

source: DSP data (2004-2010) were used for GLOBO-

CAN 2012, while we used mortality data collected from

TABLE 5. Estimated New Cancer Cases and Deaths (Thousands) for Selected Cancers by Age Groups: China, 2015

AGE, y

SITE <30 30–44 45–59 60–74 �75 ALL

Male (thousands)
Incidence

Prostate 0.1 0.1 3.4 24.2 32.4 60.3
Colorectum 1.1 13.0 58.0 90.9 52.7 215.7
Esophagus 0.2 7.4 89.0 161.3 62.9 320.8
Liver 4.4 41.3 130.4 116.1 51.6 343.7
Stomach 1.9 15.8 134.1 232.7 93.2 477.7
Lung 1.3 15.8 122.0 231.8 138.4 509.3
All sites 41.6 151.6 707.5 1061.8 549.5 2512.1

Mortality
Pancreas 0.1 1.4 10.1 19.3 14.6 45.6
Colorectum 0.5 5.0 22.5 41.6 41.5 111.1
Esophagus 0.1 4.2 56.0 121.3 72.1 253.8
Liver 3.5 32.5 111.9 106.4 56.3 310.6
Stomach 1.3 8.0 74.7 160.6 94.7 339.3
Lung 0.8 10.0 88.5 188.7 144.5 432.4
All sites 19.8 79.9 434.0 748.7 527.6 1809.9

Female (thousands)
Incidence

Thyroid 6.1 20.5 27.8 11.3 2.1 67.9
Cervix 1.5 28.2 45.7 19.0 4.5 98.9
Colorectum 1.1 10.1 40.7 64.2 44.4 160.6
Stomach 1.0 11.5 49.2 89.6 50.0 201.4
Lung 0.7 10.9 53.9 91.2 67.4 224.0
Breast 4.3 55.5 128.7 62.3 17.8 268.6
All sites 38.8 202.9 566.6 623.2 348.0 1779.5

Mortality
Breast 0.5 8.7 28.3 18.8 13.2 69.5
Colorectum 0.3 3.4 13.7 27.4 35.1 80.0
Liver 0.7 5.8 26.9 44.8 33.2 111.5
Esophagus 0.1 1.4 19.1 56.1 44.5 121.3
Stomach 0.6 5.2 29.2 66.5 57.2 158.7
Lung 0.3 5.8 32.5 69.7 69.4 177.8
All sites 11.0 52.8 219.8 381.0 339.7 1004.4
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72 cancer registry areas (2009-2011) for which DSP data

were part of the whole set of data on cancer deaths. The

DSP data were based on counties and stratified by geo-

graphic regions, with sampling further stratified by urban

or rural location and per capita gross domestic product, and

the DSP system was specifically designed to be nationally

representative.19 For both incidence and mortality esti-

mates, data from Hong Kong and Macao were also used in

the estimates from GLOBOCAN 2012 but were excluded

from our analyses.

We found significant differences in cancer incidence rates

for all cancers combined by place of residence (rural vs urban

and between regions) in China. Rural residents have higher

incidence compared with their urban counterparts, and inci-

dence rates varied substantially across the 7 administrative

regions. It is likely that many factors contribute to this geo-

graphic differential, but the higher smoking prevalence in

rural populations compared with those in urban areas31,32

likely plays a dominating role. The 12 cancers formally estab-

lished as being caused by smoking33 account for about 75%

of all cancers combined in China. Consistent with this

hypothesis, the area with the highest observed cancer inci-

dence rate, Southwest China, was also reported to have the

cities with the highest smoking prevalence in 2002.34

We found even greater geographic variations in cancer

mortality and the survival proxies across China. It is likely

that at least part of these geographic disparities could be

explained by the more limited medical resources, lower levels

of cancer care, and a larger proportion of patients diagnosed

with cancer at a late stage in rural and underdeveloped areas

in China.27 Recognizing that differences in other factors,

such as competing causes of death and comorbidities, may

also contribute, the results reported here, together with those

reported previously,27,35 provide a strong justification for

providing more government-funded health resources and

services for cancer control in rural and underdeveloped areas

in China to reduce these apparent inequalities.

There has been a marked increase in the numbers of can-

cers diagnosed in China between 2000 and 2011. Much of

this is explained by the aging and growth of the population.

Other factors that may have contributed to the increase in the

burden of cancer include increases in the prevalence of unheal-

thy behaviors or cancer-related lifestyle and improvements in

disease awareness, detection services, and data completeness.

The largest increase in incidence was seen for cancers of the

prostate, cervix, and thyroid for women. The factors driving

the increase in prostate cancer are not entirely understood;

however, they may include gradual implementation of

prostate-specific antigen screening and improved biopsy tech-

niques36 or the impact of an increasingly westernized life-

style.37,38 Westernized lifestyle, particularly increases in the

prevalence of obesity and physical inactivity in recent decades

in China, is likely to have had an impact on the observed rise

in colorectal and breast cancer incidence.39,40 For breast

cancer, the increasing trend may also reflect changes in repro-

ductive behavior in China in recent decades because of the

one-child policy implemented since the 1970s.41

In contrast to the decreasing incidence trends in devel-

oped countries, a substantial increase in cervical cancer inci-

dence was seen in China. This may reflect the inadequacy

of Papanicolaou (Pap) test screening in China, because only

one-fifth of Chinese women reported having ever had a

Pap test for cervical cancer screening.42,43 The increasing

prevalence of human papillomavirus (HPV) infection, espe-

cially in younger women,44,45 and the lack of HPV vaccines

in mainland China due to the absence of formal drug

approvals,39 suggest that the disparity in cervical cancer

incidence trends between China and international countries

may continue for the foreseeable future.

The dramatic rise in thyroid cancer among women is

consistent with that observed in other countries46–49; and,

while it may reflect “overdiagnosis” through increased use

of new imaging technologies (ultrasound, computed

TABLE 6. Expected 5-Year Survival for All Cancers
Combined by Sex and Geographic Area: China,
2015

AREAS SEX
ASR

INCIDENCE*
ASR

DEATHS* 1-(M/I)

All areas Total 201.1 126.9 36.9
Male 234.9 165.9 29.3
Female 168.7 88.8 47.3

Urban areas Total 191.5 109.5 42.8
Male 215.9 142.9 33.8
Female 168.9 77.1 54.4

Rural areas Total 213.6 149.0 30.3
Male 259.6 195.1 24.8
Female 168.5 103.8 38.4

North China Total 213.2 134.5 36.9
Male 240.3 171.9 28.5
Female 187.0 97.5 47.9

Northeast Total 189.2 116.4 38.5
Male 208.4 146.9 29.5
Female 169.8 85.5 49.6

East China Total 193.7 115.6 40.3
Male 224.1 152.8 31.8
Female 165.8 80.6 51.4

Central China Total 185.5 109.4 41.0
Male 208.3 142.2 31.7
Female 164.7 77.9 52.7

South China Total 202.4 122.4 39.5
Male 242.1 168.7 30.3
Female 165.2 77.5 53.1

Southwest Total 226.7 170.2 24.9
Male 281.4 219.5 22.0
Female 170.9 119.7 29.9

Northwest Total 207.9 133.2 36.0
Male 253.9 171.5 32.5
Female 158.5 91.9 42.0

1-(M/I), complement to the mortality (M) to incidence (I) ratio; ASR, age-
standardized mortality rate.

*Age-standardized rates for all cancers are based on the Segi standard population.
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tomography, and magnetic resonance imaging) in the

assessment of the thyroid gland,50,51 in the absence of

information about disease stage, it is not possible to rule

out a real increase in incidence.

A significantly decreasing incidence and mortality trend

was observed for cancers of the stomach, esophagus, and

liver in China. Despite the declining rates for this group of

cancers, population growth and ageing still led to a large

and rising number of new cases in 2015. Control of infec-

tions may contribute for these temporal patterns, including

hepatitis B virus (HBV) and hepatitis C virus (HCV) for

liver cancer and Helicobacter pylori for stomach cancer.52

Primary prevention of HBV infection through vaccination

of infants has been shown to be effective: liver cancer

deaths were reduced by 95% for the younger population

(ages 0-19 years) 15 years after implementing HBV vacci-

nation program in high-risk areas in China in 1986.53

Despite the success of HBV vaccine to prevent liver cancer

in children in China,53,54 it may be too early to affect the

incidence trend for all ages combined. Factors that may

have contributed to the decreasing trend in overall liver

cancer rates in China include a reduction in the consump-

tion of corn contaminated with aflatoxins and improved

quality of drinking water by removal of cyanotoxins from

water sources.55 The single-child policy, which reduces the

horizontal (child–to-child) transmission of HBV infection

at home, and safer injection practices, which reduce

TABLE 7. Trends in Cancer Incidence Rates (Age-Stand-
ardized to the Segi Standard Population) for
Selected Cancers and All Cancers Combined
by Sex: China, 2000 to 2011

TREND 1 TREND 2

ICD-10 SITES YEARS APC YEARS APC

Incidence male
C15 Esophagus 2000-2011 23.2*
C16 Stomach 2000-2003 25.3* 2003-2011 21.8*
C18-C21 Colorectum 2000-2006 4.2* 2006-2011 1.3*
C22 Liver 2000-2011 21.8*
C25 Pancreas 2000-2011 1.3*
C33-C34 Lung 2000-2011 20.2
C61 Prostate 2000-2005 12.6* 2005-2011 4.7*
C67 Bladder 2000-2005 4.1* 2005-2011 0.1
C70-C72 Brain, CNS 2000-2011 2.1*
C91-C95 Leukemia 2000-2011 2.5*
ALL All sites 2000-2011 0.2

Incidence female
C15 Esophagus 2000-2011 25.5*
C16 Stomach 2000-2011 22.7*
C18-C21 Colorectum 2000-2006 3.2* 2006-2011 0.2
C22 Liver 2000-2008 21.5* 2008-2011 24.4*
C33-C34 Lung 2000-2011 0.9*
C50 Breast 2000-2011 3.9*
C53 Cervix 2000-2007 15.6* 2007-2011 4.1
C54-C55 Uterus 2000-2011 3.7*
C56 Ovary 2000-2006 6.3* 2006-2011 22.8*
C73 Thyroid 2000-2003 4.9 2003-2011 20.1*
ALL All sites 2000-2011 2.2*

APC, annual percentage change; CNS, central nervous system; ICD-10, Inter-
national Classification of Diseases, 10th revision.

*The APC is significantly different from zero (P< .05).

FIGURE 3. Trends in Cancer Incidence and Death Rates (Age-Standardized to the Segi Standard Population) for All Can-
cers Combined by Sex: China, 2000 to 2011.
Data source: 22 population-based Chinese cancer registries.
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TABLE 8. Trends in Cancer Mortality Rates (Age-Standardized to the Segi Standard Population) for Selected Cancers
and All Cancers Combined by Sex: China, 2000 to 2011

TREND 1 TREND 2 TREND 3

ICD-10 SITES YEARS APC YEARS APC YEARS APC

Male
C15 Esophagus 2000-2004 26.1* 2004-2011 22.7*
C16 Stomach 2000-2003 27.5* 2003-2011 22.3*
C18-C21 Colorectum 2000-2011 1.6*
C22 Liver 2000-2003 25.5* 2003-2006 1.9 2006-2011 24.0*
C25 Pancreas 2000-2011 1.2*
C33-C34 Lung 2000-2003 24.1* 2003-2006 2.1 2006-2011 21.2
C61 Prostate 2000-2011 5.5*
C67 Bladder 2000-2011 20.3
C70-C72 Brain, CNS 2000-2003 25.9 2003-2011 1.7*
C91-C95 Leukemia 2000-2011 1.6*
ALL All sites 2000-2003 24.4* 2003-2006 1.1 2006-2011 21.4*

Female
C15 Esophagus 2000-2011 26.4*
C16 Stomach 2000-2003 27.1* 2003-2011 22.7*
C18-C21 Colorectum 2000-2011 0.5
C22 Liver 2000-2003 24.5* 2003-2006 0.6 2006-2011 24.2*
C33-C34 Lung 2000-2011 20.4
C50 Breast 2000-2011 1.1*
C53 Cervix 2000-2011 5.9*
C54-C55 Uterus 2000-2011 0.0
C56 Ovary 2000-2003 21.6* 2003-2011 1.7
C73 Thyroid 2000-2011 1.6
ALL All sites 2000-2003 22.7* 2003-2006 0.5 2006-2011 21.1*

APC, annual percentage change; CNS, central nervous system; ICD-10, International Classification of Diseases, 10th revision.

*The APC is significantly different from zero (P< .05).

FIGURE 4. Trends in the Number of New Cancer Cases and Deaths for All Cancers Combined by Sex: China, 2000 to 2011.
Data source: 22 population-based Chinese cancer registries.
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nosocomial HBV and HCV,56 may also have contributed

to the decrease in overall liver cancer rates.

Implications for Cancer Prevention in China

It has been estimated that nearly 60% of cancer deaths can be

avoided by reducing exposure to modifiable risk factors.57 The

largest contributor to avoidable cancer deaths in China is

chronic infection, which is estimated to account for 29% of

cancer deaths, predominantly from stomach cancer (H. pylori),

liver cancer (HBV and HCV), and cervical cancer (HPV).

Tobacco smoking accounted for about 23%57 to 25%58

of all cancer deaths in China; yet over one-half of adult

Chinese men were current smokers in 2010,31 and smoking

rates in adolescents and young adults are still rising.59 Even

if current rates remain stable, it has been estimated that the

one million smoking-related deaths in China annually

FIGURE 5. Trends in Incidence Rates (Age-Standardized to the Segi Standard Population) for Selected Cancers for Males:
China, 2000 to 2011.
CNS indicates central nervous system. Data source: 22 population-based Chinese cancer registries.

FIGURE 6. Trends in Incidence Rates (Age-Standardized to the Segi Standard Population) for Selected Cancers for
Females: China, 2000 to 2011.
Data source: 22 population-based Chinese cancer registries.
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during the 2010s will double by 2030.60 With the impact

of smoking-related disease becoming evident 20 to 30

years after the onset of smoking,61 it is likely that the

burden of cancer in China will continue to increase in

the next decades irrespective of changes in tobacco-

control programs. Although, at present, there remains a

generally positive image of smoking in China62 with

heavy exposure to tobacco promotion,63 legislative

changes have been enforced,64 including strict smoking-

control laws taking effect in Beijing in June 2015.65 If

implemented on a national scale, and if the tobacco

industry can be separated from the government tobacco-

control activities,66 then these changes have the potential

to provide hope that subsequent generations of Chinese

will benefit from a much lower burden of tobacco-related

cancers.

FIGURE 7. Trends in Mortality Rates (Age-Standardized to the Segi Standard Population) for Selected Cancers for Males:
China, 2000 to 2011.
CNS indicates central nervous system. Data source: 22 population-based Chinese cancer registries.

FIGURE 8. Trends in Mortality Rates (Age-Standardized to the Segi Standard Population) for Selected Cancers for
Females: China, 2000 to 2011.
Data source: 22 population-based Chinese cancer registries.
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The economic growth and increasingly urbanized and

westernized lifestyle experienced in China has resulted in

increased environmental pollution.39 Outdoor air pollution,

considered to be among the worst in the world,67 indoor air

pollution through heating and cooking using coal and other

biomass fuels, and the contamination of soil and drinking

water mean that the Chinese population is exposed to

many environmental carcinogens. While the measured

attributable risk for environmental pollution is low

(<1.0%),57 the existence of “cancer villages” in China that

have particularly high cancer incidence and mortality pro-

vides strong circumstantial evidence for an association.39,68

Some efforts are being made to reduce the burden of envi-

ronmental pollution in China68,69; however, the gap

between legislation and implementation remains high. The

impact of environmental pollution on cancer and other

health outcomes is likely to be felt for many decades in

China, particularly for people in rural areas who are facing

very rudimentary living environments.

Implications for Early Detection and Management
in China

Although prevention efforts are critical to reduce the long-

term burden of cancer, any effects will not be seen in the

near future.70 For this reason, facilitating the earlier diagno-

sis of cancer and improving the access and availability of

optimal treatments may hold the greatest potential to have a

more immediate impact on the existing burden of cancer in

China. In particular, the large survival differences by geo-

graphic region27 demonstrate the potential to improve the

survival of Chinese cancer patients through ensuring equita-

ble timeliness of diagnosis, access to cancer care, and quality

of care delivered irrespective of where a person resides.

One barrier to addressing these issues is the immense

scale of the Chinese population and its geographic diversity.

Even with the current rate of expansion for breast screening

programs, it would take an estimated additional 40 years to

screen each women in the target age group once.70 In addi-

tion, the younger median age at breast cancer diagnosis

compared with high-income countries limits its cost effec-

tiveness, with some suggestions that Chinese resources

might be better targeted in raising awareness and early

detection when detecting breast lumps.71 Despite these

geographic and population barriers, endoscopy screening

programs for esophageal cancer are being expanded,72 and

new generations of screening tests based on high-risk HPV

are being developed to overcome the difficulty of maintain-

ing high-coverage, cytology-based cervical screening pro-

grams in low/middle-income countries.73

Because surgical treatment for stage I lung cancer has

demonstrated survival benefits,74 using low-dose computed

tomography75 to detect lung cancers earlier not only could

reduce the existing mortality but also could indirectly

improve the effectiveness of public health prevention and

tobacco-control campaigns.74 Because many hospitals in

China continue to use x-rays to detect lung cancer,74 build-

ing functional medical capacity, particularly in rural China,

remains a priority.

To address the geographic diversity and the inequitable

distribution of medical resources to urban areas (which con-

tain 30% of the population but receive 70% of the medical

resources), China has implemented the strategy of super-

centers for cancer care, which have extremely high concen-

trations of cancer surgical specialists with high caseloads.76

However, removing geographic and financial barriers to

access optimal treatment remains a priority, with rural and

disadvantaged people facing not only a relative shortage of

doctors but greater travel distances to access them. In addi-

tion, while basic medical insurance coverage is nearly uni-

versal,77,78 these schemes do not provide even partial

coverage for cancer treatments, meaning that patients are

either forced to pay out-of-pocket or go without.39,79

Any initiatives to improve the earlier detection and treat-

ment of cancer in China need to consider the unique tradi-

tions and cultural beliefs among the Chinese population.

There are widespread fatalistic attitudes toward cancer, a

reluctance to discuss treatment and prognosis for fear of

provoking unnecessary worry and poor outcomes, and a

perception that, regardless of any treatment, death is inevi-

table after a cancer diagnosis.39 Better understanding the

roles of these beliefs is critical to enable appropriate pro-

grams and interventions and to facilitate trusting relation-

ships between doctors and patients.39 In parallel to these

beliefs, traditional Chinese medicine has been embedded in

the Chinese health system for thousands of years and is

entwined with the culture, history, and politics of China.39

As such, there may be potential to integrate cancer care and

treatment with the role of clinical care through these exist-

ing traditional medical academic centers.

To better quantify the impact of early detection and

treatment on the observed trends in cancer incidence and

mortality, more detailed data on both the stage of disease at

presentation and the treatment received after diagnosis are

required.80,81 Given that these type of data are not currently

available in the Chinese cancer registry system, this will

require specific research studies with a sufficiently large,

representative, population-based cohort.

Limitations

Although the data presented in this study represent a dou-

bling of the population coverage compared with previous

estimates, they still only represent less than one-tenth of

the total Chinese population. There remains an unknown

level of uncertainty in these estimates. In addition, while
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quality-control efforts continue to improve the complete-

ness and validity of data within specific local cancer regis-

tries, as evidenced by the increasing number of Chinese

cancer registries being included in the CI5 series (from just 3

registries from mainland China in volume VII [1997], to 8

in volume VIII [2002], and then 12 in volume X [2014],82

and 23 used to estimate the national incidence burden in

GLOBOCAN for 2012),23 there remains some variability in

the quality of data, as evidenced by many registries not being

selected for inclusion in the last volume of the IARC CI5

series (ci5.iarc.fr; accessed June 10, 2015). The M/I ratio was

required as an approximation for 5-year relative survival.

The interpretation of the M/I ratio can be problematic,

because the mortality rate involves a different cohort of peo-

ple than the incidence rate.83 This makes it particularly sus-

ceptible to any changes in incidence over time, and so

provides a more accurate estimate of survival for those can-

cers with high case fatality. However, unpublished data from

the 17 Chinese cancer registries showed that the M/I ratio

for all cancers combined was only about 1.4% higher (in

absolute values) than the calculated 5-year relative survival

reported previously.27 Finally, in a country of 1.4 billion peo-

ple, there remain many challenges in ensuring that the inci-

dence and mortality numerator data represent the same

population at risk as the estimated resident population

denominator, particularly when considering cases treated in

major urban facilities and migrant workers from rural areas.

Geographic information of incident cases is based on the

place of permanent residence, not place of treatment. In

addition, cancers diagnosed among the sizable population of

migrant workers (9% of the population39) through the Urban

Resident Basic Medical Insurance program or the New Rural

Cooperative Medical Scheme, which cover the majority of

the Chinese population,77,78 both of which are based on their

place of household registration.

Conclusions

To develop an appropriately targeted national cancer con-

trol plan in China, it is critical to have a detailed assessment

of the cancer burden in China based on representative and

accurate, population-based data. These estimates and the

ongoing cancer registration efforts in China are important

steps supporting this aim. While there is still imprecision

associated with these national estimates, these estimates are

based on the best available data on cancer incidence and

mortality. They may serve as a baseline for future compari-

sons and further assessments to better understand the over-

all effectiveness of cancer control in China and provide

insights into the areas of greatest need for targeted support.

Internationally, there is a long history of governments and

other health providers having greater incentive to act when

there is clear, quantitative evidence demonstrating the

need. In this regard, these latest estimates demonstrate that

China faces huge challenges in managing the very large and

increasing burden of cancer now and in the future, requir-

ing a concerted effort and commitment from all levels of

government and nongovernment organizations.

Key areas may include the improvement of clinical cancer

care delivery at the population level, through targeted pol-

icy changes and investment in increasing access to health

service in rural areas and providing basic health care to the

disadvantaged populations. Primary prevention programs,

such as an effective tobacco-control policy and initiatives to

mitigate the negative influences of a more westernized life-

style, are crucial, along with efforts to increase the effective-

ness and coverage of the diagnostic techniques and

screening programs that are critical to reversing the cancer

epidemic in China. It remains a priority to ensure that the

existing air and water pollution-control legislation is

adequately implemented to ensure that real improvements

occur in practice. Given the importance of the contribution

of China to the worldwide burden of cancer, especially for

the 4 major cancers (cancers of the lung, liver, stomach, and

esophagus), strategies and policies to reduce these prevent-

able cancers (by reducing the prevalence of tobacco smok-

ing and the prevalence of infections associated with cancer

risk) will have a great impact on the future cancer burden

both in China and worldwide. �

References

1. National Bureau of Statistics of China.
China Statistical Yearbook, 2010. Beijing,
China: China Statistics Press; 2010.

2. Yang L, Parkin DM, Ferlay J, Li L, Chen Y.
Estimates of cancer incidence in China
for 2000 and projections for 2005. Cancer
Epidemiol Biomarkers Prev. 2005;14:243-
250.

3. Chen W, Zheng R, Zeng H, Zhang S, He J.
Annual report on status of cancer in China,
2011. Chin J Cancer Res. 2015;27:2-12.

4. Chen W, Zheng R, Zhang S, et al. Annual
report on status of cancer in China, 2010.
Chin J Cancer Res. 2014;26:48-58.

5. Wang L, Kong L, Wu F, Bai Y, Burton R.
Preventing chronic diseases in China.
Lancet. 2005;366:1821-1824.

6. National Cancer Center, Disease Prevention
and Control Bureau, Ministry of Health.
Chinese Cancer Registry Annual Report 2012.
Beijing, China: Ministry of Health; 2012.

7. Ferlay J, Burkhard C, Whelan S, Parkin
DM. Check and Conversion Programs for
Cancer Registries (IARC/IACR Tools for
Cancer Registries). IARC Technical Report
No. 42. Lyon, France: IARC Press; 2005.

8. Chen W, Zheng R, Zhang S, Zhao P, Zeng
H, Zou X. Report of cancer incidence and
mortality in China, 2010 [serial online].
Ann Transl Med. 2014;2:61.

9. Chen W, Zheng R, Zhang S, et al. The inci-
dences and mortalities of major cancers in
China, 2009. Chin J Cancer. 2013;32:
106-112.

10. International Association of Cancer Regis-
tries. International rules for multiple pri-
mary cancers. Asian Pac J Cancer Prev.
2005;6:104-106.

11. Li GL, Chen WQ. Representativeness of
population-based cancer registration in
China—comparison of urban and rural
areas. Asian Pac J Cancer Prev. 2009;10:
559-564.

12. Chen W, Armstrong BK, Zheng R, Zhang S,
Yu X, Clements M. Cancer burden in China:
a Bayesian approach [serial online]. BMC
Cancer. 2013;13:458.

Cancer Statistics in China, 2015

130 CA: A Cancer Journal for Clinicians

http://ci5.iarc.fr


13. Yang G, Hu J, Rao KQ, Ma J, Rao C, Lopez
AD. Mortality registration and surveillance
in China: history, current situation and
challenges [serial online]. Popul Health
Metr. 2005;3:3.

14. Asadzadeh Vostakolaei F, Karim-Kos HE,
Janssen-Heijnen ML, Visser O, Verbeek AL,
Kiemeney LA. The validity of the mortality
to incidence ratio as a proxy for site-specific
cancer survival. Eur J Public Health. 2011;
21:573-577.

15. Parkin DM, Bray F. Evaluation of data qual-
ity in the cancer registry: principles and
methods. Part II. Completeness. Eur J
Cancer. 2009;45:756-764.

16. National Cancer Institute. Joinpoint Regres-
sion Program, Version 4.2.0-April 2015.
Bethesda, MD: Statistical Methodology and
Applications Branch, Surveillance Research
Program, National Cancer Institute; 2015.

17. Kim HJ, Fay MP, Feuer EJ, Midthune DN.
Permutation tests for joinpoint regression
with applications to cancer rates. Stat Med.
2000;19:335-351.

18. Doll R, Cook P. Summarizing indices for
comparison of cancer incidence data. Int J
Cancer. 1967;2:269-279.

19. Chen Z. National Death Survey Report
2004–2005. Beijing, China: Peking Union
Medical College Publication House; 2008.

20. Wang B, Liu SZ, Zheng RS, Zhang F, Chen
WQ, Sun XB. Time trends of ovarian cancer
incidence in China. Asian Pac J Cancer
Prev. 2014;15:191-193.

21. Li C, Yu C, Wang P. An age-period-cohort
analysis of female breast cancer mortality
from 1990–2009 in China [serial online].
Int J Equity Health. 2015;14:76.

22. Chen W, Zheng R, Zeng H, Zhang S. Epide-
miology of lung cancer in China. Thorac
Cancer. 2015;6:209-215.

23. Ferlay J, Soerjomataram I, Ervik M, et al.
GLOBOCAN 2012 v1.0, Cancer Incidence
and Mortality Worldwide: IARC Cancer-
Base No. 11 [Internet]. Lyon, France: Inter-
national Agency for Research on Cancer;
2013. globocan.iarc.fr. Accessed June 19,
2015.

24. Howlader N, Noone AM, Krapcho M, et al,
eds. SEER Cancer Statistics Review, 1975–
2012. Bethesda, MD: National Cancer Insti-
tute; 2015.

25. Torre LA, Bray F, Siegel RL, Ferlay J,
Lortet-Tieulent J, Jemal A. Global cancer
statistics, 2012. CA Cancer J Clin. 2015;65:
87-108.

26. Siegel RL, Miller KD, Jemal A. Cancer sta-
tistics, 2015. CA Cancer J Clin. 2015;65:
5-29.

27. Zeng H, Zheng R, Guo Y, et al. Cancer sur-
vival in China, 2003–2005: a population-
based study. Int J Cancer. 2015;136:
1921-1930.

28. Yang L, Parkin DM, Li LD, Chen YD, Bray
F. Estimation and projection of the national
profile of cancer mortality in China: 1991–
2005. Br J Cancer. 2004;90:2157-2166.

29. Forman D, Bray F, Brewster DH, et al. eds.
Cancer Incidence in Five Continents. Vol X.
IARC Scientific Publication No. 164. Lyon,
France: International Agency for Research
on Cancer; 2014.

30. Bray F, Parkin DM. Evaluation of data qual-
ity in the cancer registry: principles and

methods. Part I: comparability, validity and
timeliness. Eur J Cancer. 2009;45:747-755.

31. Li Q, Hsia J, Yang G. Prevalence of smoking
in China in 2010. N Engl J Med. 2011;364:
2469-2470.

32. Yang T, Wu J, Rockett IR, Abdullah AS,
Beard J, Ye J. Smoking patterns among
Chinese rural-urban migrant workers. Public
Health. 2009;123:743-749.

33. US Department of Health and Human Serv-
ices. The Health Consequences of Smok-
ing—50 Years of Progress. A Report of the
Surgeon General. Atlanta, GA: US Depart-
ment of Health and Human Services, Cen-
ters for Disease Control and Prevention,
National Center for Chronic Disease Pre-
vention and Health Promotion, Office on
Smoking and Health; 2014.

34. Anderson Johnson C, Palmer PH, Chou CP,
et al. Tobacco use among youth and adults
in Mainland China: the China Seven Cities
Study. Public Health. 2006;120:1156-1169.

35. Allemani C, Weir HK, Carreira H, et al.
Global surveillance of cancer survival
1995–2009: analysis of individual data for
25,676,887 patients from 279 population-
based registries in 67 countries (CONCORD-2).
Lancet. 2015;385:977-1010.

36. Ito K. Prostate cancer in Asian men. Nat
Rev Urol. 2014;11:197-212.

37. Baade PD, Youlden DR, Cramb SM, Dunn
J, Gardiner RA. Epidemiology of prostate
cancer in the Asia-Pacific region. Prostate
Int. 2013;1:47-58.

38. Baade PD, Youlden DR, Krnjacki LJ. Inter-
national epidemiology of prostate cancer:
geographical distribution and secular
trends. Mol Nutr Food Res. 2009;53:
171-184.

39. Goss PE, Strasser-Weippl K, Lee-
Bychkovsky BL, et al. Challenges to effec-
tive cancer control in China, India, and
Russia. Lancet Oncol. 2014;15:489-538.

40. Varghese C, Shin HR. Strengthening cancer
control in China. Lancet Oncol. 2014;15:
484-485.

41. Li L, Ji J, Wang JB, Niyazi M, Qiao YL,
Boffetta P. Attributable causes of breast
cancer and ovarian cancer in China: repro-
ductive factors, oral contraceptives and hor-
mone replacement therapy. Chin J Cancer
Res. 2012;24:9-17.

42. Wang B, He M, Chao A, Engelgau MM,
Saraiya M, Wang L. Cervical cancer screen-
ing among adult women in China, 2010.
Oncologist. 2015;20:627-634.

43. Zhao FH, Lewkowitz AK, Hu SY, et al.
Prevalence of human papillomavirus and
cervical intraepithelial neoplasia in China:
a pooled analysis of 17 population-based
studies. Int J Cancer. 2012;131:2929-2938.

44. Forman D, de Martel C, Lacey CJ, et al.
Global burden of human papillomavirus
and related diseases. Vaccine. 2012;
30(suppl 5):F12-F23.

45. Li S, Hu T, Lv W, et al. Changes in preva-
lence and clinical characteristics of cervical
cancer in the People’s Republic of China: a
study of 10,012 cases from a nationwide
working group. Oncologist. 2013;18:
1101-1107.

46. Kahn C, Simonella L, Sywak M, Boyages S,
Ung O, O’Connell D. Pathways to the diag-
nosis of thyroid cancer in New South
Wales: a population-based cross-sectional

study. Cancer Causes Control. 2012;23:
35-44.

47. Kilfoy BA, Zheng T, Holford TR, et al. Inter-
national patterns and trends in thyroid can-
cer incidence, 1973–2002. Cancer Causes
Control. 2009;20:525-531.

48. Morris LG, Sikora AG, Tosteson TD, Davies
L. The increasing incidence of thyroid can-
cer: the influence of access to care. Thyroid.
2013;23:885-891.

49. Pandeya N, McLeod DS, Balasubramaniam
K, et al. Increasing thyroid cancer incidence
in Queensland, Australia 1982–2008—true
increase or overdiagnosis [published online
ahead of print February 17, 2015]? Clin
Endocrinol (Oxf). doi: 10.1111/cen.12724.

50. Brito JP, Morris JC, Montori VM. Thyroid
cancer: zealous imaging has increased detec-
tion and treatment of low risk tumours
[serial online]. BMJ. 2013;347:f4706.

51. Xie SH, Chen J, Zhang B, et al. Time trends
and age-period-cohort analyses on inci-
dence rates of thyroid cancer in Shanghai
and Hong Kong [serial online]. BMC
Cancer. 2014;14:975.

52. Xiang W, Shi JF, Li P, et al. Estimation of
cancer cases and deaths attributable to
infection in China. Cancer Causes Control.
2011;22:1153-1161.

53. Li RC, Yang JY, Gong J, et al. Efficacy of
hepatitis B vaccination on hepatitis B pre-
vention and on hepatocellular carcinoma
[article in Chinese]. Zhonghua Liu Xing
Bing Xue Za Zhi. 2004;25:385-387.

54. Chang MH, Chen CJ, Lai MS, et al. Univer-
sal hepatitis B vaccination in Taiwan and
the incidence of hepatocellular carcinoma
in children. Taiwan Childhood Hepatoma
Study Group. N Engl J Med. 1997;336:1855-
1859.

55. Yu SZ, Chen G, Zhi XL, Li J. Primary liver
cancer: natural toxins and prevention in
China. J Toxicol Sci. 1998;23(suppl 2):
143-147.

56. Liang X, Bi S, Yang W, et al. Epidemiological
serosurvey of hepatitis B in China—declining
HBV prevalence due to hepatitis B vaccina-
tion. Vaccine. 2009;27:6550-6557.

57. Wang JB, Jiang Y, Liang H, et al. Attribut-
able causes of cancer in China. Ann Oncol.
2012;23:2983-2989.

58. Chen ZM, Peto R, Iona A, et al. Emerging
tobacco-related cancer risks in China: a
nationwide, prospective study of 0.5 mil-
lion adults. Cancer. 2015;121(suppl 17):
3097-3106.

59. Zhang J, Ou JX, Bai CX. Tobacco smoking
in China: prevalence, disease burden, chal-
lenges and future strategies. Respirology.
2011;16:1165-1172.

60. Chen Z, Peto R, Zhou M, et al. Contrasting
male and female trends in tobacco-
attributed mortality in China: evidence
from successive nationwide prospective
cohort studies. Lancet. 2015;386:1447-
1456.

61. Youlden DR, Cramb SM, Baade PD. The
international epidemiology of lung cancer:
geographical distribution and secular
trends. J Thorac Oncol. 2008;3:819-831.

62. Zhi XY, Zou XN, Hu M, Jiang Y, Jia MM,
Yang GH. Increased lung cancer mortality
rates in the Chinese population from 1973–
1975 to 2004–2005: an adverse health effect

CA CANCER J CLIN 2016;66:115–132

VOLUME 66 _ NUMBER 2 _ MARCH/APRIL 2016 131

http://globocan.iarc.fr
info:doi/10.1111/cen.12724


from exposure to smoking. Cancer. 2015;
121(suppl 17):3107-3112.

63. Yang G, Wang Y, Wu Y, Yang J, Wan X.
The road to effective tobacco control in
China. Lancet. 2015;385:1019-1028.

64. Paskett ED, Bernardo BM, Khuri FR. Tobacco
and China: the worst is yet to come. Cancer.
2015;121(suppl 17):3052-3054.

65. Hu Y, Sun X, Yuan Z, Dong W, Zhang J.
Another step change for tobacco control in
China? Lancet. 2015;386:339-340.

66. Will China make the great leap in tobacco
control in 2015 [editorial]? Lancet. 2015;
385:2122.

67. Zhang J, Mauzerall DL, Zhu T, Liang S,
Ezzati M, Remais JV. Environmental health
in China: progress towards clean air and
safe water. Lancet. 2010;375:1110-1119.

68. Gao H. Chinese Government admits exis-
tence of cancer villages [serial online]. Lan-
cet Oncol. 2013;14:284.

69. Ministry of Environmental Protection.
China to spend trillions on pollution battle.
english.mep.gov.cn/News_service/media_
news/201307/t20130729_256489.htm#.
Accessed October 13, 2015.

70. Kang LN, Qiao YL. Cancer screening and
prevention in China [serial online]. Cancer
Control 2014. 2014:131-133. cancercontrol.

info/wp-content/uploads/2014/08/131-133-
Qiao_cc2014.pdf. Accessed October 8, 2015.

71. Harford JB. Breast-cancer early detection in
low-income and middle-income countries:
do what you can versus one size fits all.
Lancet Oncol. 2011;12:306-312.

72. Wei WQ, Chen ZF, He YT, et al. Long-term
follow-up of a community assignment, one-
time endoscopic screening study of esopha-
geal cancer in China. J Clin Oncol. 2015;33:
1951-1957.

73. Valdez M, Jeronimo J, Bansil P, et al. Effec-
tiveness of novel, lower-cost molecular
human papillomavirus-based tests for cer-
vical cancer screening in rural China [pub-
lished online ahead of print September 30,
2015]. Int J Cancer. doi: 10.1002/ijc.29877.

74. Hong QY, Wu GM, Qian GS, et al. Prevention
and management of lung cancer in China.
Cancer. 2015;121(suppl 17):3080-3088.

75. Aberle DR, Adams AM, Berg CD, et al.
Reduced lung-cancer mortality with low-
dose computed tomographic screening. N
Engl J Med. 2011;365:395-409.

76. Sullivan R, Alatise OI, Anderson BO, et al.
Global cancer surgery: delivering safe,
affordable, and timely cancer surgery. Lan-
cet Oncol. 2015;16:1193-1224.

77. Meng Q, Xu L. Monitoring and evaluating
progress towards Universal Health Cover-

age in China [serial online]. PLoS Med.
2014;11:e1001694.

78. Yip WC, Hsiao WC, Chen W, Hu S, Ma J,
Maynard A. Early appraisal of China’s huge
and complex health-care reforms. Lancet.
2012;379:833-842.

79. Alcorn T. Balancing priorities in China’s
expanding health-care system [serial
online]. Lancet Oncol. 2012;13:975.

80. Walters S, Maringe C, Butler J, et al. Breast
cancer survival and stage at diagnosis in
Australia, Canada, Denmark, Norway,
Sweden and the UK, 2000–2007: a
population-based study. Br J Cancer. 2013;
108:1195-1208.

81. Yu XQ, O’Connell DL, Forman D. Compari-
son of cancer survival in UK and Australia:
rates are higher in Australia for three major
sites. Br J Cancer. 2004;91:1663-1665.

82. Ferlay J, Parkin DM, Curado MP, Bray F,
Edwards B, Shin HR. Cancer Incidence in
Five Continents, Volumes I to IX: IARC
CancerBase No. 9 [Internet]. Lyon, France:
International Agency for Research on
Cancer; 2010. ci5.iarc.fr. Accessed June 29,
2015.

83. Ellis L, Woods LM, Esteve J, Eloranta S,
Coleman MP, Rachet B. Cancer incidence,
survival and mortality: explaining the con-
cepts. Int J Cancer. 2014;135:1774-1782.

Cancer Statistics in China, 2015

132 CA: A Cancer Journal for Clinicians

http://english.mep.gov.cn/News_service/media_news/201307/t20130729_256489.htm#
http://english.mep.gov.cn/News_service/media_news/201307/t20130729_256489.htm#
http://cancercontrol.info/wp-content/uploads/2014/08/131-133-Qiao_cc2014.pdf
http://cancercontrol.info/wp-content/uploads/2014/08/131-133-Qiao_cc2014.pdf
http://cancercontrol.info/wp-content/uploads/2014/08/131-133-Qiao_cc2014.pdf
info:doi/10.1002/ijc.29877
http://ci5.iarc.fr

