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Cancer burden and control in China
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Abstract: Cancer is one of the major health issues in China, with approximately 3,929,000 new cases and
2,338,000 deaths in 2015. Due to ageing and extended life expectancy, the cancer burden will continue to
increase. Variation of geographical distribution and transition of cancer spectrum are the main characteristics
of cancer in China, which, to some extent, increase the difficulty of cancer prevention and control. Since
2012, a series of measures have been taken to reduce cancer burden, such as Healthy China 2030 strategy
and The Mid-term and Long-term Plan for Prevention and Treatment of Chronic Diseases in China
(2017-2025). And the China Government has shifted its focus to massive screening programs in recent years.
Nevertheless, some key questions are still existed. Future screening blueprint should also take into account
how to improve screening scheme and construct an effective assessment methodology which is suitable to
current national condition. Meanwhile, primary prevention and tertiary prevention also play a vital role in

cancer prevention and control which can’t be ignored.
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Introduction primary prevention aimed at adjusted risk factors, such as
smoking control, healthy diet, and secondary prevention,

Cancer is one of leading cause of deaths in China, posing a . . .
especially in early detection and treatment. However,

reat threat to resident health and causing huge economic .
& g g such effect could not be observed due to large population,

ageing, and the short observation interval. Anyway, there
is still a long way to go in cancer prevention and control in

China.
"This study is conducted to update epidemiology of cancer

burden. In recent years, trends in cancer mortality and
incidence rates have shown increased. In 2015, there were
about 3,929,000 cancer newly diagnosed cases with a
number of 2,338,000 deaths (1). Compared with the data in
2013 year, a slight increase was observed in terms of cancer

nowadays and summary preventive measures in China using

mortality and incidence (2). It is apparently that how to available data extracted from previously published papers

reduce cancer burden is more and more urgent. Researches
suggested that a series of risk factors are related to such kind
of diseases, particularly a growing aging and an extended
life expectancy.

Actually, cancer prevention and control in China has
achieved transient successful these years, by taking universal
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that has the potential to support information for improving
policies on cancer prevention and control.

Global epidemiology of cancer

Based on GLOBOCAN 2018, it is estimated that 18.1
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million new cases and 9.6 million deaths occurred
worldwide, nearly one-half of the cases and over 50%
deaths living in Asia in the year 2018. Incidence rates in
males and females were 218.6 per 100,000 population
and 182.6 per 100,000 population, respectively (3). The
top five commonly diagnosed cancer types in males were
lung cancer (14.5%), prostate cancer (13.5%), colorectal
cancer (10.9%), stomach cancer (7.2%) and liver cancer
(6.3%). Breast cancer (24.2%), colorectal cancer (9.5%),
lung cancer (8.4%), cervical and uterine cancer (6.6%) and
followed by thyroid cancer (5.1%) were more common in
females correspondingly. The main causes of deaths were
lung cancer (18.4%), colorectal cancer (9.2%), stomach
cancer (8.2%), liver cancer (8.2%), breast cancer (6.6%) and
esophageal cancer (5.3%) (4).

Epidemiology of cancer in China
Incidence

Nearly 3,929,000 (2,151,000 in male, 1,778,000 in female)
cancer cases were newly diagnosed in 2015, which was
equivalent of more than 10,764 cases diagnosed each
day according to recent estimation by National Central
Cancer Registry. The age-standardized incidence rates
by Chinese standard population (ASIRC) and by world
standard population (ASIRW) for all cancers combined
were 190.64/100,000 and 186.39/100,000, respectively.
The incidence rate was higher in men than in women
(207.99/100,000 vs. 175.47/100,000) (1).

Distinct disparity in cancer incidence rate by regions
was observed, which presented obvious geographical
distribution features. Eastern China had the highest cancer
incidence rate (316.03/100,000), followed by Central China
(283.33/100,000) and cancer incidence rate in Western
regions was lowest (249.51/100,000). After standardization,
the sequence did not change although gap in different
regions were narrowed. Lung cancer was the most
common cancer in all regions (5). For all cancer combined,
urban areas had higher incidence rate compared to its
counterparts.

Mortality

About 2,338,000 cancer deaths (1,480,000 in male, 858,000
in female) were reported in 2015, corresponding to 6,405
persons died from cancer each day. Age- standardized
mortality rates by Chinese standard population (ASMRC)
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and by World standard population (ASMRW) for all cancers
combined were 106.72/100,000 and 105.84/100,000,
respectively. Males had higher mortality rate compared to
fernales (139.13/100,000 vs. 75.92/100,000) (1).

Mortality rate by regions was similar to incidence.
Western areas had the lowest cancer mortality rate
(103.55/100,000), behind Middle areas (112.32/100,000)
and Eastern areas (104.14/100,000). Lung cancer was also
the leading cause of death in all areas (5). When it comes to
urban-rural difference, higher mortality rate was reported
in rural areas in terms of age-standardized mortality.

Prevalence

Zheng et al. (6) reported that an estimated 5-year prevalence
(thousands) for all cancers combined in 2011 in China was
7.49 million (3.68 million in male, 3.81 million in female).
The proportion for 5-year prevalence (1/100,000) was
higher in urban regions. When considering cancer types
by sex, for men, 5-year prevalence was highest in stomach
cancer, with estimated 0.62 million cases in 2011, followed
subsequently by lung cancer, colorectal cancer, esophageal
cancer, and liver cancer. For women, breast cancer had
the highest 5-year prevalence, with estimated 1.02 million
cases, followed by colorectal cancer, cervical cancer, thyroid
cancer and lung cancer.

Survival

Population-based survival was estimated by Zeng ez al. (7).
Age-standardized survival in 2012-2015 was 40.5% (33.9%
in men and 47.8% in women). It is estimated that urban
areas had higher age-standardized survival (46.7%) for
overall cancers combined than that in rural areas (33.6%).
The age-standardized survival varied dramatically for
individual cancers. The highest age-standardized survival
was observed in thyroid cancer (84.3%) and pancreatic
cancer had the lowest age-standardized survival (7.2%), for
other cancers with relatively high survival (60%) in 2012-
2015 including cancers of breast, bladder, uterus, kidney
and prostate.

Trends in cancer incidence, mortality and survival

The age-standardized incidence remained stable on the
period of 2000 to 2011 for men, while an increasing trend
in age-standardized incidence was observed for women.
For individual cancers by sex, it tended to display different
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change trends. For cancers of colorectum, lung, breast,
cervix and uterine corpus had significant upward trend
in age-standardized incidence in women. Especially, the
incidence of thyroid cancer increased dramatically, even
exceeding breast cancer in some places (Jiangsu province)
in China (8). While in men, a growing trend in age-
standardized incidence was seen for cancers of pancreas,
colorectum, brain, prostate, gallbladder and leukemia, of
which prostate showed fastest-growing. For both sexes, a
decreasing trend in age-standardized incidence was seen in
esophageal cancer, stomach cancer and liver cancer.

The Third National Retrospective Sampling Survey of
Death Causes (9) suggested that mortality rate increased
83.1% compared to the First National Retrospective Survey
of Death Causes and increased 22.5% compared to the
Second National Retrospective Survey of Death Causes.
In 1989-2008, crude mortality rate increased with 1.0%
average annual percentage change, although mortality rate
showed slightly drop after standardized by World stand
population (10). Recently, a favorable trend was observed in
age-standardized mortality rate which decreased significantly
from 2000 to 2011 for both males and females (11).

Based on 72 local population-based cancer registries
(2009-2011) and 22 registries (2000-2011), mortality and
its trends were projected (3,11). An upward trend in age-
standardized mortality rate was observed for cancers of
colorectum, pancreas, prostate and leukemia in men, and
for cancers of breast, cervix, and ovary in women, whereas
age-standardized mortality rates from cancers of stomach,
esophagus, and liver decreased dramatically for both sexes
at the same time (11).

"The age-standardized survival for overall cancers combined
showed 9.6% increase from 30.9% in 2003-2005 (12) to
40.5% in 2012-2015. And in urban areas, it increased by
18.23% from 39.5% in 2003-2005 to 46.7% in 2012-2015,
with 2.2% average change. In rural areas, age-standardized
survival for patients with cancers showed greater growth
compared with urban regions, that increased from 21.8%
in 2003-2005 to 33.6% in 2012-2015, with 3.9% average
change. The survival gap was narrowed between urban and
rural areas over the period from 2003 to 2015. For both
sexes, survival rate tended to be higher and rose rapidly
in women whose age-standardized survival rate increased
to 47.8% from 2003-2005 to 2012-2015. Although age-
standardized survival also increased remarkably in men
with 7.3% increase, it was 13.9% less than that in women
in 2012-2015. In terms of different cancer types, half of
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them showed steadily increased over time only except for
some lethal cancers, for example, pancreatic and gallbladder
cancer (7).

Characteristics of epidemiology in China
Transition of cancer spectrum

The top 10 common cancers in China were lung cancer,
stomach cancer, colorectal cancer, liver cancer, breast
cancer, esophageal cancer, thyroid cancer, cervical cancer,
brain cancer and pancreatic cancer (1). The Third
National Retrospective Sampling Survey of Death Causes
demonstrated that incidence of lung cancer, liver cancer,
colorectal cancer and female breast cancer increased
dramatically, and the largest growth rate was occurred in lung
cancer. Over the past decades, it was estimated that the age-
standardized incidence rate of colorectal cancer increased
from 12.8 in 2003 to 16.8 per 100,000 in 2011, while the
mortality rate rose from 5.9 to 7.8 per 100,000 (13). Similar
to the United States (14), breast cancer was the most
frequent cancer in women who tend to be considerably
younger (45-55 years old) at diagnosis according to
International Agency for Research (15). Cancer compositions
in China were transiting to Western distributions gradually,
which were characterized with high incidences of breast
cancer and colorectal cancer, while cancers of esophagus
and stomach were still common in China (16).

Variation of geographical distribution of cancer

Due to striking disparity of diet habits, socioeconomic
status, living environment, and others, cancer incidence and
mortality rates presented obvious geographical distribution,
showing clustering. For lung cancer, a spatial analysis
indicated that northeast regions had the highest mortality
rate and northwest regions had the lowest mortality
rates (17). Feicheng County (18) in Shandong province and
Linzhou (19) in Henan province were the main high-risk
areas for esophageal cancer. Gastric cancer was commonest
in Gansu and Qing hai in Northwest China, followed by
North China and Huaihe basin (20). Fang ez 4/. reported
that, at the provincial level, colorectal cancer mortality rate
was highest in Eastern and Southeastern China, including
Shanghai, Jiangsu, Zhejiang, Fujian and Guangdong
provinces, followed by Northern China, such as Liaoning,
Jilin and Heilongjiang provinces (21).
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Table 1 The main measures of cancer prevention and control in China

Annals of Cancer Epidemiology, 2019

Year Measures of cancer prevention and control

2002 National Central Cancer Registry Center was launched

2002 Neonatal Immunization Program (HBV vaccination)

2005 Early Detection and Early Treatment of Cancer in Rural Cancer

2006 Framework Convention on Tobacco Control Conducted Officially

2007 Early Detection and Early Treatment of Cancer in Huaihe River Basin

2009 Cervical Cancer and Breast Cancer Screening Program for Women in Rural Areas

2012 Early Detection and Early Treatment of Cancer in Urban Areas

2012 The Working Plan for Prevention and Treatment of Chronic Diseases in China (2012-2015)
2016 Healthy China 2030 strategy

2017 The Mid-term and Long-term Plan for Prevention and Treatment of Chronic Diseases in China (2017-2025)

Cancer prevention and control
Primary prevention

Primary prevention means that, generally, we could
decrease the probability of having cancer by reducing
exposure to risk factors through taking a series of measures,
including healthy diet, physical activities, before being
cancer. Researches long-term suggested that risk factors
related to cancer could categorize into uncontrollable and
controllable factors. The former contains sex, age, family of
history, and race. And controllable factors refer to unhealthy
lifestyles, environmental exposure and so on. Chen et 4/. (22)
reported that 23 potentially modifiable risk factors at the
province-level using comparative risk assessment, the top
three carcinogens were smoking, hepatitis B virus (HBV)
infection and low fruit intake in males whereas they were
low fruit intake, HBV infection and smoking in females.
Cancer has become a major public health problem
in China, effective prevention and control is of great
significance. In 2002, the National Central Cancer Registry
Center was launched under the supervised of the Ministry
of Health, making it possible to provide population-
based cancer data and realize dynamic observation trends
change of incidence, mortality and survival. To date, 574
cancer registries, with better data quality over time, were
established among provinces within China. Additionally, the
China Government has pushed a series of plans and policies
on cancer prevention and control since 2012. Healthy
China 2030 strategy, released in 2016 by the Communist
Party of China Central Committee and the State Council,
was designed to promote healthy lifestyles (23), which
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aimed to improve overall 5-year survival by 15%. The Mid-
term and Long-term Plan for Prevention and Treatment of
Chronic Diseases in China (2017-2025) was issued based
on Healthy China 2030 strategy in the beginning of 2017
to further the transition of disease treatment to health
management autonomously (7zble ).

Meanwhile, the China Government also has
implemented a great deal of actions to achieve such
ambitious goal, such as tobacco control, promoting
healthy lifestyles. Recently, great progress has acquired
on tobacco control in China, although some key
measures were underused (24). Additionally, in 2002,
HBV vaccination was incorporated into Neonatal
Immunization Program (7ible 1) which could protect liver
from hepatitis B virus infection effectively and reduce
the liver cancer burden dramatically (25). A nationally
HBYV seroepidemiological survey conducted in 1992
showed that HBsAg carrier rate was 9.75% in the whole
population, and in 2006, which declined to 7.18% for
those people aged 1-60 (26). And the coverage of three
doses of hepatitis B for infants and timely birth-dose
coverage was 99.6% and 95.6% in 2015 (27), anyway,
HBV infection has dropped significantly in the past three
decades. In recent year, the introduction of prophylactic
human papillomavirus (HPV) vaccination could diminish
HPV infection efficiently, which also may reduce cervical
cancer burden in the future. Next, how to improve
awareness and attitudes towards of cancer prevention and
vaccine application is extremely important. A survey was
conducted in Yunnan province suggested that knowledge
and awareness of HPV and the HPV vaccine was very
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Figure 1 The screening procedure of the early detection and early treatment of cancer in urban areas in China. LDCT, low-dose computed

tomographic; AFP, alpha 1-fetoprotein; FIT, fecal immunochemical tests; CDC, Chinese Center for Disease Control and Prevention.

low, with only 52.6% women known cervical cancer (28),
especially for people with low education level.

Secondary prevention

Secondary prevention, whose effectiveness has been certified
in many countries, refers to early discovery, early detection
and early treatment to mitigate the development of cancer.
Mass screening on high-risk population and physical
examination are the main ways for secondary prevention
of cancer. It is suggested that implemented population-
based cancer screening projects could reduce disease
burden effectively. Mortality of colorectal cancer decreased
by 50.70% from 28.6 (per 100,000) in 1976 to 14.1 (per
100,000) in 2014 due to the widespread use of colonoscopy
(29). Similar effect was also seen in cancers of esophagus
(30), stomach (31) and others (32,33). At present, in China,
there are some National Cancer Screening Program (7uble
I), which are Early Detection and Early Treatment of
Cancer in Urban Areas (upper gastrointestinal cancer,
liver cancer, colorectal cancer, lung cancer , breast cancer)
(Figure 1), Early Detection and Early Treatment of Cancer
in Huaihe River Basin (upper gastrointestinal cancer, liver
cancer), Early Detection and Early Treatment of Cancer in
Rural Cancer (upper gastrointestinal cancer, liver cancer,
colorectal cancer, nasopharyngeal cancer, lung cancer),
Cervical Cancer and Breast Cancer Screening Program for
Women in Rural Areas, respectively, and Cervical Cancer
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Screening supported by Maternal Child Health (MCH)
system (34). The ultimate aim of such screening projects
is to find potential patients with cancer and all of them are
available free.

Some questions are existed, for instance, low coverage
rate, low follow-up rate and no effective cancer screening
methods, although mortality rate of cancer declined
dramatically is observed. Taking liver cancer screening
for example, aimed at high-risk population with positive
HBsAg, B ultrasound, coupled with a-fetoprotein (AFP)
test was the main screening method, while it was considered
as an inefficient screening method with low sensitivity and
high-false positive rate (35,36), through decades of practical
experience. Even for greater liver cancer, the effectiveness
of diagnosis was only about 60%, which was difficult to
target population-risk exactly. Furthermore, for some areas
with relative lagging economy, it was hard to implement
cancer screening.

To improve the effectiveness of cancer prevention
and obtain better cancer screening outcomes, some key
elements are needed urgently considered. First, to reduce
the financial burden on the China Government funded
system, how to define high-risk population more accurately
is more important. In addition, we still lack a suit of
proper and feasible screening schemes, which are suitable
to national condition currently. And, current screening
programs were far from sufficient to decline cancer
mortality rate significantly. In order to improve quality of
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cancer screening, a series of measures are needed, such as
using more precise biomarkers, increasing participate rate,
and training the staff involving in cancer screening. Finally,
screening effectiveness assessment methodology, combined
with health economic evaluation, which is an important
index for the intervention effectiveness of public health (37),
should be improved. In brief, cancer screening in China still
faces various challenge and opportunities, more investment
and attention are deserved for the China Government and
local population.

Tertiary prevention

Tertiary prevention primarily aims to reduce morbidity and
disability, increase survival and improve quality of life for
patients already diagnosed with cancer. Nowadays, most of
therapy modalities are operation, chemotherapy, radiation.
However, at the same time, it would also produce side
effects for any piece of therapy modalities, such as vomiting,
diarrhea, infection, even leukopenia (38). Moreover, people
often suffer from cancer-related directly diseases, including
pain, weakness, and wearing. Many cancer survivors had
to bear levels of psychological burden inevitably. A meta-
analysis pooled 52 studies used the DSM (Diagnostic
and Statistical Manual of Mental Disorders) criterion
of major depression suggested that prevalence of major
depressive disorder and minor depression was 14.9% and
19.2%, respectively (39). Accordingly, how to alleviate
psychological burden of patients deserves more attention
for clinical workers.

The origin of such psychological burden for patients
lies in lacking comprehensive, objective recognition of
cancer that people usually tend to consider cancer can’t
be cured or cancer is terrible. Such incorrect cognition
will break patient’s self-confidence and even accelerate
the development of cancer. Thus, it is the most important
to help patients form a sound cognition, offering some
psychological intervention such as psychological support
(encouragement, conformation) or taking anti-depressant
or other psychiatric medications if necessary, individual
counseling with a professional may be the best way for
cancer survivors (40).

In summary, cancer is one of the most important
problems in China, although a series of measures were
taken. China still faces great challenges on cancer
prevention and control, such as geographical difference,
cancer spectrum transiting to developed countries. Future
effort should not only focus on mass screening programs,
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but also pay more attention to primary prevention and
tertiary prevention.
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