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Abstract
Background: Over the past four decades, the Chinese government has con-
ducted three surveys on the distribution of causes of death and built cancer
registration. In order to shine a new light on better cancer prevention strategies
in China, we evaluated the profile of cancer mortality over the forty years and
analyzed the policies that have been implemented.
Methods: We described spatial and temporal changes in both cancer mortal-
ity and the ranking of major cancer types in China based on the data collected
from three national surveys during 1973-1975, 1990-1992, 2004-2005, and the lat-
est cancer registration data published by National Central Cancer Registry of
China. The mortality data were compared after conversion to age-standardized
mortality rates based on the world standard population (Segi’s population). The
geographical distribution characteristics were explored by marking hot spots of
different cancers on the map of China.
Results: From 1973 to 2016, China witnessed an evident decrease in mortality
rate of stomach, esophageal, and cervical cancer, while a gradual increase was
recorded in lung, colorectal, and female breast cancer. A slight decrease of mor-
tality rate has been observed in liver cancer since 2004. Lung and liver cancer,
however, have become the top two leading causes of cancer death for the last
twenty years. From the three national surveys, similar profiles of leading causes
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of cancer death were observed among both urban and rural areas. Lower mortal-
ity rates from esophageal and stomach cancer, however, have been demonstrated
in urban than in rural areas. Rural areas had similar mortality rates of the five
leading causes of cancer death with the small urban areas in 1973-1975. Addition-
ally, rural areas in 2016 also had approximate mortality rates of the five leading
causes with urban areas in 2004-2005. Moreover, stomach, esophageal, and liver
cancer showed specific geographical distributions. Althoughmortality rates have
decreased at most of the hotspots of these cancers, they were still higher than the
national average levels during the same time periods.
Conclusions: Building up a strong primary public health system especially
among rural areas may be one critical step to reduce cancer burden in China.

KEYWORDS
cancer control strategy, cancermortality, cancer registry, China, national cause of death survey,
risk factor

1 BACKGROUND

Over the past four decades in China, three retrospective
surveys on causes of death have been conducted, and the
latest cancer registration data was published by the China
National Cancer Center (NCC). During the first survey in
the 1970s, detailed information for causes of death during
1973-1975 was collected across 395 cities and 2392 coun-
ties, covering 96.7% of the population in China [1, 2]. Since
then, some guidelines have been formulated accordingly
to establish health care facilities and to set public health
priorities, for example, Chinese government started per-
forming some pilot programs of early screening and early
treatment among demonstration sites with high cancer
mortality rates since 1973. Then the second and the third
national surveys were performed during periods of 1990-
1992 and 2004-2005, respectively [3, 4], with the aim of
assessing changes of cancer burden for a long run. After
the third survey, the Chinese government gradually set
up some cancer registry sites for regularly collecting can-
cer incidence and mortality data, and then established
National Cancer Registration, and the number of its can-
cer registries increased from 43 in 2008 to 574 in 2019 [5].
Using the data from qualified 487 cancer registries, earlier
in 2022, the ChinaNCC reported results of nationwide can-
cer incidence andmortality of 2016 [5]. Therefore, we could
evaluate and compare the profile of causes of death and
cancer burden about per 10 years over the forty years in
China. In addition, some areas with high mortality of spe-
cific cancer types reported in the first survey were tracked
during the three national surveys and the latest cancer
registration, which provides a chance to track changes in
cancer burden in the targeted hotspots and to evaluate

effectiveness of the applied strategies for cancer prevention
and control.
In this study, we aimed to establish the cancer mor-

tality patterns during the four time periods by analyzing
published data from three national cause of death sur-
veys [2–4] and the data from the latest national cancer
registration [5]. In addition, we highlighted some effective
cancer prevention strategies for major cancer types, espe-
cially from areas with intervention measures, which could
shine a new light on better cancer prevention strategies in
China.

2 MATERIALS ANDMETHODS

Chinese Ministry of Health organized and executed totally
three nationwide retrospective surveys on causes of death
from 1973 to 2005 (not including Taiwan, Hong Kong and
Macau areas) [2–4]. During the first survey, approximately
all cities and counties were included. For the second and
third nationwide surveys, a multistage stratified cluster
sampling method was used to select the survey sites and
to achieve good population representativeness during the
two surveys. Finally, 189 rural and 74 urban sites in the
second national survey and 63 rural and 97 urban sites in
the third survey were selected. The detailed information
on the study settings, methods and mortality rate has been
described in the three national reports of causes of death
[2–5]. The China NCC also gave the detailed method for
data collecting in cancer registries, and it reported the lat-
est results of nationwide cancer mortality in 2016 covering
200 rural and 287 urban areas with a 27.6% coverage rate
[5].
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All summarized cancer mortality rates, stratified by
residential area (urban or rural area) and sex for five
major cancer types, were obtained from three national
cause-of-death surveys [2–4] and the latest national cancer
registration [5]. Age-standardizedmortality rates (ASMRs)
were calculated by world standard population (Segi’s pop-
ulation; ASMRWs) for the four time periods. High-risk
geographical areas (hotspot sites) for different cancer types
(where the mortality rate was found two or more times
of that of the national level) were found out during the
first national survey. Furthermore, spatial and temporal
changes in both cancer mortality and ranking of major
cancer types were also evaluated across different calendar
periods. The mortality profiles for those hotspots of major
cancer typeswere compared by analyzing the data from the
same sites across the four periods.

3 RESULTS

3.1 The five major cancer types among
both sexes from 1973 to 2016

Table 1 lists the ASMRWs of the top five cancer types by
sex during the four time periods. During the period of
1973–1975, stomach and esophageal cancers were the top
two causes of cancer death for both sexes, followed by cer-
vical, liver, and lung cancers. Stomach cancer remained
as the top cause of cancer death in the 1990s, which
had been replaced by lung cancer since 2004. During the
four periods, the ASMRWs of stomach and liver cancers
first displayed an increase then a drop, the ASMRWs of
esophageal cancer showed a continuous decline, while an
opposite trend of steady increasewas found in those of lung
cancer (from 7.41 to 28.09 per 100 000 population from 1973
to 2016) and colorectal cancer (from 5.49 to 8.13 per 100 000
population from 1973 to 2016).
Since 2004, the top five causes of cancer death have been

lung, liver, stomach, esophageal and colorectal cancers,
although their mortality rates have been changing over
time. For females, cervical cancer dropped out of the top
five in the 1990s, while female breast cancer has ranked
as one of the top five leading causes of cancer death since
2004. Strikingly, males demonstrated much higher ASM-
RWs in liver and lung cancers than females throughout the
four periods.

3.2 The five major cancer types among
urban and rural areas from 1973 to 2016

The comparison of cancer mortality patterns between
urban and rural areas in China during the four periods is

F IGURE 1 Age-standardized mortality rates (according to
world standard population [Segi’s population]) of five leading
cancer types by geographic areas in China during four time periods.
Large urban, population size > 750 000; medium urban, 750 000 ≥

population size >250 000; small urban, population size ≤ 250 000

shown in Figure 1. Distribution of leading causes of cancer
death changed from 1973 to 2016 across urban and rural
areas. Urban areas displayed a gradual increase in mortal-
ity from lung and colorectal cancers but a rapid decrease
from esophageal and stomach cancers. Rural areas dis-
played the lowest lung cancer mortality rate in 1973–1975,
later it increased rapidly and reached that of urban areas
in 2016. Rural areas also demonstrated a decreasedmortal-
ity from esophageal and stomach cancers, although their
mortality rates were always higher than those in urban
areas.
Lung, liver, stomach, colorectal and female breast can-

cer became the top five causes of cancer death in urban
areas in 2016, and differently, esophageal cancer but not
female breast cancer was one of main causes of cancer
death in rural areas. Rural areas had the approximate mor-
tality rates of the five leading causes of cancer death with
small urban areas in 1973–1975; and rural areas in 2016 had
approximate mortality rates of the five leading causes with
urban areas in 2004–2005.

3.3 Cancer map and high-risk areas for
top five causes of cancer death stratified by
sex

The national report of causes of death from the first sur-
vey [2] shows the mortality map of stomach, esophageal
and liver cancers in 1973–1975 stratified by sex, and lists
their hotspot sites showing exceptionally high mortal-
ity rate. Supplementary Table S1 and Supplementary
Table S2 also summarized themortality rate and the num-
ber of hotspot sites of each province in China during the
first survey. Figure 2 also displays the specific hotspots
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F IGURE 2 Age-standardized mortality rate by the world standard population (Segi’s population) of stomach (A), esophagus (B), and
liver cancers (C) in ever high-risk areas (counties with high mortality rates in 1973-1975) in China during three time periods

with mortality data of these three cancers during three
time periods and compares their mortality rates since the
1990s. These three cancers had their specific geographical
distribution.

3.3.1 Stomach cancer

The first survey revealed several stomach cancer hotspots,
such as the Liaodong peninsula (e.g., Dandong and
Yingkou cities in Liaoning province), Shandong peninsula
(e.g., Qingdao andYantai cities), Yangtze delta (e.g., Shang-
hai city, areas of Zhejiang, Jiangsu and Anhui provinces),

Taihang mountains (e.g., areas of Hebei, Shanxi, and
Henan provinces), Hexi corridor (e.g., Wuwei city in
Gansu province), and eastern coastal Fujian province (e.g.,
Changle and Putian counties) (Supplementary Table
S1, Supplementary Table S2). Stomach cancer mortal-
ity rate from individual high-risk areas decreased distinctly
from 1990 to 2004 (Figure 2A), where a more significant
decrease was found in Changle in Fujian province, Wuwei
and Zhangye in Gansu province, and Shexian in Hebei
province either among the males or among the females.
However, stomach cancer mortality rates of these hotspot
sites were still more than twice that of the whole country
in 2016.



80 FENG et al.

3.3.2 Esophageal cancer

The highestmortality rate of esophageal cancer was identi-
fied in counties in geographically adjacent areas of Henan,
Shanxi and Hebei provinces, such as Linzhou, Shexian,
Yangcheng, and Cixian (Supplementary Table S1, Sup-
plementary Table S2) [2]. Moving away from these areas,
a gradual decrease of mortality rates was observed. Henan
province had the highestmortality from esophageal cancer
in China in 1973–1975 (age-standardizedmortality rate was
22.5 per 100 000 population), followed by Jiangsu, Shanxi,
Fujian, Anhui, and Hebei provinces (21.7, 19.3, 14.7, 13.1
per 100 000 population, respectively) [2]. By 2016, either
among the males or among the females, most of these
high-risk areas, however, had shown a sharp decrease
in esophageal cancer mortality rates, with a significant
decrease inCixian inHebei province, Yangcheng and Ping-
shun in Shanxi from 2004 to 2016 (Figure 2B). However,
except Pingshun and Yangcheng in Shanxi, the esophageal
cancer mortality rates in other sites were still twice that of
the country in 2016.

3.3.3 Liver cancer

The southeastern coastal areas had high mortality rates
from liver cancer, among which Shanghai city had the
highest rate (17.7 per 100 000 population), followed by
Fujian (17.5 per 100 000 population), Guangxi (16.5 per
100 000 population), Jiangsu (16.1 per 100 000 popula-
tion), Zhejiang (15.3 per 100 000 population) and Jilin
provinces (12.2 per 100 000 population) in 1973–1975 [2]. On
one hand, some cities demonstrated an obvious decrease
of liver cancer mortality rates from 1990 to 2016, among
which are Haimen and Qidong of Jiangsu province, Xia-
men and Changle of Fujian province, and Jiashan of
Zhejiang province. These cities had approximate liver can-
cer mortality rates with the whole country in 2016. On
the other hand, Fusui of Guangxi Zhuang Autonomous
region showed an upward trend, and its liver cancer mor-
tality rate was 4.6-fold higher among males and 3.7-fold
higher among females than the national average level in
2016 (Figure 2C).

3.3.4 Lung, colorectal and female breast
cancers

In the first nationwide survey, China’s northeast and east
areas showed a higher risk for lung cancer or female breast
cancer than the average national level [2]. However, these
areas were discretely distributed. While China’s eastern
coastal area (Zhejiang, Shanghai, Fujian, and Jiangsu) and

northern China (Inner Mongolia and Shanxi) had slightly
higher mortality from colorectal cancer (Supplementary
Table S1, Supplementary Table S2), the ASMRWs in the
former areas fell between 4.5 and 6.2 per 100 000 popula-
tion, and the ASMRWs in the latter were about 4.2 per 100
000 population [2]. However, when coming to 2016, there
was no obvious difference across various areas either for
lung cancer, female breast cancer, or colorectal cancer [5].
Because therewere limited hotspot areaswith highmortal-
ity rate for the three cancers during the four time periods,
we couldn’t compare their mortality rate changings of the
relative hotspots during the forty years.

4 DISCUSSION

4.1 Changing mortality pattern of the
top five causes of cancer death

These three national surveys and the latest cancer regis-
tration illustrate a cancer mortality pattern of China in
a transitional stage between developing and developed
countries. Particularly, cancer mortality from major can-
cer types (stomach, esophageal, and liver cancers) has
remained a relatively high level since 1975, and they
started declining since recent 10 years, while other com-
mon cancer types (lung, female breast, and colorectal
cancers) generally observed in developed countries have
been mushrooming in China within a short period. China
rural areas had similar top five major causes of cancer
death with urban areas of 10 years ago; while China urban
areas in 2016 had the same top five causes of cancer death
with worldwide region in 2020 [6]. It seems that cancer
mortality pattern in China was changing along with the
urbanization.

4.2 Epidemiological studies among
hotspot sites of the top five causes of cancer
death and updated prevention strategies in
China

4.2.1 Stomach cancer

Helicobacter pylori (H. pylori) infection, genetic suscep-
tibility, environmental and behavioral factors are still
the important risk factors contributing to stomach can-
cer, such as intake of high-salted food, moldy food, or
exposure to N-nitroso compounds from diet (processed
meats, smoked preserved foods, pickled and salty pre-
served foods, and foods dried at high temperatures)[7–10].
Correspondingly, epidemiological data from three hotspots
including Zhuanghe county of Liaodong Peninsula [11],
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Linqu county of Shandong Peninsula [12], Changle county
of Fujian province [13], have shown that the prevalence
of H. pylori infection was above 60%, which was 60.4%
in Zhuanghe [11], 74.7% in Linqu and 80.9% in Changle
[12, 13]. Two randomized controlled trials in Linqu and
Changle have confirmed that eradication ofH. pylori effec-
tively reduced the incidence of stomach cancer, especially
among those without precancerous lesions at baseline
[14, 15]. Concurrently, several local special dietary habits,
including consumption of fermented sour pancake in
Linqu, processed salted pork in Zhuanghe, and shrimp
sauce in Changle were strongly associated with stomach
cancer risk [16–18]. The exposure levels of these factors
have changed over time, due to such as change of dietary
pattern and sanitary condition. However, there are few
prospective studies to confirm the potential effect of these
changes on stomach cancer incidence and mortality.
Although the infection rate of H. pylori in China has

decreased over the past few decades, the current infection
rate stays as high as 44.2% [19]. Owing to the large popu-
lation base, widespread eradication of H. pylori infection
in China may encounter many obstacles, one of which is
the substantial economic burden. In China, the current
national guideline recommends an opportunistic screen-
ing among hospital outpatients, in which a combined
impact of age, sex, the status of H. pylori infection, level
of gastrin-17, and pepsinogen is investigated to identify
the high-risk people, who are then subjected to endoscopy
[20]. However, there still lacks population-based studies to
verify the effectiveness of this screening option [20].
Over 80% of stomach cancer cases are diagnosed at

an advanced stage [21]. However, due to the widespread
implementation of national screening programs, some
high-incidence countries (such as Japan and South Korea)
have demonstrated a relative high 5-year survival rate
of stomach cancer through early cancer detection (64.6%
in Japan; 71.5% in South Korea) compared with 35% in
China [22, 23]. As a result, a national screening program
with a high coverage may help to reduce stomach cancer
mortality.

4.2.2 Esophageal cancer

Esophageal squamous cell carcinoma (ESCC) accounts for
nearly 90% of all esophageal cancer cases in China [24]. In
areas with low and medium incidence of ESCC, its inci-
dence can be mainly attributed to excessive smoking and
consumption of alcohol, alongwith chewing areca nut, low
intake of fruits and vegetables. The attributable proportion
for the above-mentioned risk factors of ESCCwas reported
elsewhere as high as 89% [25], much higher than that of
60% reported in China [26]. To investigate its potential risk

factors, a large-scale population-based case-control study
has been conducted in Taixing of Jiangsu province, one of
the hotspots of esophageal cancer from the first survey. The
findings indicate a strong correlation between esophageal
cancer occurrence and factors such as hot drinking, alco-
hol drinking and its interaction with the level of ethanol
dehydrogenase, which confirms alcohol drinking as an
obvious incentive for this cancer [27, 28].
Comprehensive screening for upper gastrointestinal

cancer has been conducted in Cixian since 2005, which has
led to a significant increase of 5-year relative survival of
esophageal cancer [29]. One long-term cohort study per-
formed among China’s communities with a high burden
of ESCC showed that the endoscopic screening and inter-
vention program could significantly reducemortality from
esophageal cancer [30]. Another study also confirmed dif-
ferent cost-effectiveness of several endoscopic screening
strategies [31]. The current guideline for early screening
and early treatment of upper gastrointestinal cancer in
China has a relatively wide definition for the high-risk
people [32], and there exist several risk prediction mod-
els in China to guide risk stratification among the general
population [33, 34]. However, there is little solid evidence
to confirm their effectiveness. More efforts are needed to
develop highly feasible and reliable strategies before they
could be implemented among vast rural areas.

4.2.3 Liver cancer

According to the Global Burden of Disease (GBD) 2015
study, 84% of liver cancer deaths was attributed to infec-
tion of hepatitis B virus (HBV) or hepatitis C virus, and
excessive alcohol use at the global level [35].Marked differ-
ences ofASMRWsof liver cancer across sexesmay be partly
explained by the different levels of HBV infection and alco-
hol use in males and females [35]. Epidemiological and
molecular biological studies consistently confirmed that
HBV infection, exposure to aflatoxin and microcystins, as
well as polluted drinking water were the main risk fac-
tors of liver cancer in Qidong, Fusui and Haimen in China
[36–39]. A systematic review and meta-analysis showed
that population attributable risk of aflatoxin-related liver
cancer was about 17% [40]. Dietary exposure to aflatoxin
B1 amplified the risk of HBV-related liver cancer [40–42].
The pioneering experiences from Qidong tell us that the
primary prevention strategies could be summarized as
following: reduced exposure of aflatoxin by changing stor-
age method of corn, government policy-induced switch of
dietary staple fromcorn to rice inmid-1980s [38], and vacci-
nation againstHBV across thewhole area. AlthoughChina
has become an intermediate endemic area for HBV infec-
tion with 5%–8% prevalence since the introduction of the
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HBV vaccination policy among infants [43, 44], Fusui still
holds a high burden of liver cancer even after introducing
similar strategies.
Various dietary patterns exist across China’s vast areas,

but some main food items in eastern coastal areas are
similar, such as corn and peanuts, which can be more
likely polluted by aflatoxin than other food staples [45].
Apart from similar dietary patterns, these areas also share
the same sea coastline. Other studies may be needed to
investigate the unknown factors from seafood exposures.
One randomized controlled trial in Qidong showed that,
even after earlier diagnosis of liver cancer, it may not
reduce overall liver cancer mortality with a screening
strategy using serum α-fetoprotein detection for first-line
screening and then B-mode ultrasound scan for suspicious
cases [46]. Similarly, in another large-scale population
study in Zhongshan city of Guangdong, no significant
reduction of liver cancer mortality was achieved by the
similar screening strategy [47]. In recent years, biomark-
ers, such as GALAD (gender × age × log alpha-fetoprotein
[AFP] × des-gamma-carboxy prothrombin), have been
applied in the surveillance of cirrhosis to detect early-
stage liver cancer, which provides alternative approaches
for non-invasive and effective screening [48].

4.2.4 Lung cancer

Smoking is a well-knownmajor risk factor or cause of lung
cancer, followed by occupational or environmental expo-
sures, such as radon, coal tar, asbestos, air pollution, as
well as passive smoking from indoors or working place
and so on [49]. An exposure to household burning of solid
fuels for heating might be responsible for some hotspots of
lung cancer identified in the first survey such as in Xuan-
wei, Yunnan province [50]. According to the GBD study in
2017, the tobacco-attributable age-standardized death rates
of tracheal, bronchus and lung cancer increased by above
45% either in females or in males from 1990 to 2017 [51, 52].
In contrast, according to the recent Global Cancer Statis-
tics in 2020, a continuously declining cancer burden has
been reported in theUnited States, and lung cancer-related
death has decreased by 41% from 1991 to 2019, due largely to
the success of the smoking cessation campaign since 1965
[53]. Tobacco control should thus be the primary strategy
to reduce the high cancer burden in China.
It is puzzling that both high burden of lung cancer and

low smoking rate (2.1%) are found among Chinese women
[54]. The difference and rapid change of distribution of his-
tological types of lung cancer across sexes may contribute
to this puzzle. Temporal analysis of lung cancer in Shen-
zhen or Beijing showed annual increase percentage of lung
adenocarcinoma of 5%–15% since 2000, and between 2000

and 2018, 45%–60% and 77%–83% of incident lung cancer
was adenocarcinoma in males and in females, respectively
[55, 56]. Several studies tried to correlate this high lung
cancer burden with the exposures to outdoor ambient air
pollution or other forms of smoke such as cooking fumes
[57].
Further studies have identified high-risk groups for

computed tomography (CT) lung cancer screening accord-
ing to a series of conventional risk factors, such as smoking
status and duration, cumulative pack-years of cigarette
smoking, and various other exposures [58–60]. One study
from China has developed a novel lung cancer risk predic-
tion model based on the Chinese population, which was
based on excavated 19 single nucleotide polymorphisms
(SNPs) plus some conventional risk factors to identify
the high-risk population [61]. Its cost-effectiveness, how-
ever, needs to be further assessed from the public health
perspective. Importantly, both the low smoking rate and
the fact that it is difficult to accurately measure the
impact of second-hand smoking make it challenging to
identify the true risk factors among Chinese women. Low-
dose computed tomography (LDCT) has gradually become
a screening method for lung cancer. One cohort study
(median follow-up of 3.6 years between 2013 and 2018)
from the China National Lung Cancer Screening program
suggests that one-off LDCT screening could significantly
reduce lung cancer mortality and all-cause mortality in a
large population [59]. However, LDCT is hardly applicable
in rural areas. As a result, mobile CT screening along with
early treatment has become a new promising strategy.

4.2.5 Colorectal cancer

Convincing evidence has shown that factors such as less
physical activity, processed meat, alcoholic drinks, body
fatness, and tobacco smoking could increase the risk of col-
orectal cancer. Still, the estimation of the pooled relative
risk to associate these factors with colorectal cancer risk
varies from 1.1 to 1.25 [62]. These insignificant relative risks
categorize them as general risk factors rather than specific
ones. On the contrary, the consumption of dietary fibers,
dairy products, whole grains, or calcium supplements can
probably reduce its risk [62]. So far, following factors
have been attributed to the increasing secular trend of
the colorectal cancer burden in China: change of lifestyle
and dietary pattern, for instance, a more sedentary work-
ing mode, an increased intake of various meat products,
accompanied with overweight or obesity.
After the first survey, regions with the highest mortal-

ity rate of colorectal cancer were identified. Following the
first survey, large-scale population-based colorectal can-
cer screening or studies were initiated in the 1980s in
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Haining county and Jiashan county of Zhejiang province.
As a result, Jiashan has become one of the demonstration
sites for the early diagnosis and treatment of colorec-
tal cancer. Rectal cancer mortality in Jiashan dropped
by 31.7% from 1980 to 1990 [63]. Different screening
methods, such as fecal occult blood test (FOBT), fecal
immunochemical test (FIT), and questionnaire, have been
generally adopted for various age groups. Specifically in
Jiashan, a two-stage strategy was adopted: questionnaire-
based risk assessment was followed by FOBT, and the
high-risk group was further referred to colonoscopy and
necessary biopsy [62]. This is also currently considered
as a general model for the cancer screening program in
China. Furthermore, cost-effectiveness analysis for col-
orectal cancer screening in Shanghai, China showed that
the plan was more favorable for the rural than the urban
population, primarily due to the relatively low participa-
tion rate in urban areas [64, 65]. More and more studies
have recently involved the use of circulating tumor DNA
methylation profiles for the early screening or diagnosis
[66]. However, large population-based evaluation studies
are crucially required to ensure the reliability and cost-
effectiveness of this emerging tool as a primary screening
method.

4.2.6 Female breast cancer

Ever since 2004, female breast cancer has been ranked
as one of the top five cancer types concerning mortality
rates, although its current age-standardized incidence and
mortality rates of female breast cancer were still lower
than the global level [67]. It is generally understood that,
breast cancer is associated with the age at menarche or
menopause, childbearing and breastfeeding history and so
on [68]. China’s One-child Policy was put into effect in
the 1980s, which directly affected childbearing and breast-
feeding history among Chinese women especially in urban
areas [69]. A relatively low total fertility rate and relatively
high mortality rate of breast cancer was observed among
the wealthy eastern regions, such as urban Shanghai [68,
70]. In this sense, the recent Second-child Policy may per-
turb breast cancer burden especially among urbanwomen.
Other risk factors in lifestyle and behavior habits include
overweight or obesity, physical inactivity [68] and so on,
which are more and more common in urbanized areas
in China. Along with rapid urbanization in China, this
vast country may be threatened with further rising breast
cancer incidence andmortality among youngwomen. Sim-
ilar trends have been reported in young women in Taiwan
and Hong Kong, China [70], which has been similarly
associated with the changing distribution of risk factors
mentioned above.

Patients with early female breast cancer (stage I-II)
demonstrated a high 5-year survival rate of over 80% [71].
Therefore, breast screening is highly recommended among
developed regions. For this purpose, the Gail model and
several updated Gail models were developed and used in
identifying high-risk women for screening [72–74]. How-
ever, its application in China is limited due to the lack of
a definite method for identification of high-risk groups for
screening among Chinese women [75]. China is the only
country where both ultrasound and clinical breast exami-
nation are recommended as the primary screeningmethod
[76]. Launched in 2012, the risk-based breast cancer screen-
ing program, for instance, recommends mammography
in conjunction with ultrasound and clinical breast exam-
ination to be the primary screening methods among
women aged 45–69 years in urbanChina. Nevertheless, the
cost-effectiveness of screening using combined methods,
compared withmammography alone, is uncertain yet [77].
In rural settings, a big concern is insufficient equipment or
lack of well-trained, experienced medical personnel [78].

5 OPPORTUNITIES AND
CHALLENGES

It is observed that the general cancer mortality pattern
in China has been moving towards that of more devel-
oped and urbanized countries or regions in the world.
However, China is a vast country with unbalanced devel-
opment and diverse cultures. It is therefore necessary to
adopt flexible procedures and multiple measures to pro-
mote healthier lifestyles as well as participation in early
screening programs among the general public.
One point that should not be neglected is the fact of

insufficient facilities for cancer screening as well as few
qualified health-care staff especially in rural areas. To
reduce cancer burden in China, it is critical to build up a
strong primary public health system particularly in rural
areas. This new era brings us new opportunities such as
screening based on artificial intelligence and emerging
new biomarkers. It is worth mentioning, however, that
all prevention strategies should be systematically assessed
based on large-scale population-based studies.
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