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This study reports the risk factors, trends, and burden of cancer in China from 1990 to 2019 from the Global Burden of Diseases.
The incidence, mortality, and DALY of all cancers in China for the past 30 years were analyzed. In 2019, the age-standardized
rates (ASRs) of cancer incidence, mortality, and DALY in China were 232.42/100 000, 136.72/100 000, and 3288.22/100 000,
respectively. The five cancers with the highest age-standardized incidence rates were lung, stomach, colorectal, breast, and
prostate cancers. From 1990 to 2019, the number of new cancer cases, deaths, and DALY increased by 168.78%, 86.89%, and
51.20%, respectively. The ASR increased by 22.21% for incidence and decreased by 19.01% and 27.19% for mortality and
DALY, respectively, and their corresponding average annual percent change values were 0.71, -0.80, and -1.26, respectively.
The main risk factors for cancer in China were smoking, air pollution, dietary factors, and alcohol use. From 1990 to 2019, the
cancer incidence rate was on the rise, and cancer mortality and DALY rates were declining; however, these characteristics vary
by cancer site. Therefore, current prevention strategies should be reoriented, and specific strategies for cancers in different sites
should be established to prevent the increase in cancer cases.

1. Introduction

A total of 18.1 million new cancer cases worldwide and 9.6
million deaths from cancer were estimated in 2018, of which
approximately 24% of new cases and 30% of deaths were
attributed to China where lung cancer is the most common
cause of death [1, 2]. Cancer has become an important cause
of death in this country, and its disease burden has been
increasing rapidly [3].

The rapid economic growth in China is accompanied by
changes in population structure and the epidemic spectrum
[4, 5]. The aging population, increased environmental pollu-
tion, uncontrolled chronic infections, and heightened expo-
sure to risk factors (such as smoking, obesity, dietary
patterns, and lack of physical activity) have continuously
increased the burden of cancer [6, 7]. In urban areas, the
cancer spectrum has shifted to Westernization as character-
ized by the high incidence of female breast and colorectal

cancer (CRC); esophageal cancer, liver cancer, and cervical
cancer are still common in rural areas [8].

Accurate and effective cancer burden information is
essential for cancer prevention and control. The Global Bur-
den of Disease Study 2019 (GBD 2019) estimated the burden
of diseases, injuries, and risk factors for 204 countries and
territories and selected subnational locations for the analysis
of cancer incidence and mortality trends. The findings will
aid in formulating correct policies, reasonable resource allo-
cation, and effective prevention and treatment measures to
reduce the burden of cancer. Average annual percentage
change (AAPC) uses the natural logarithm of the regression
line fitting rate and is widely used to measure the trend of
age-standardized rates (ASRs) in a specific period or to eval-
uate the effectiveness of current prevention strategies [9].

This study employed the latest data of GBD 2019 to
comprehensively analyze the risk factors, incidence, mortal-
ity, DALY, and trends of all cancers in China.
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2. Materials and Methods

Data on the burden of cancer in China were obtained from
the online data source tool Global Health Data Exchange
(GHDx) query tool (http://ghdx.http://healthdata.org/gbd-
results-tool), including cancer incidence, mortality, and
disability-adjusted life years (DALY) rate based on gender
and age in China from 1990 to 2019 and the risk factors of
cancer leading to DALY in 2019.

2.1. Statistical Analysis. The burden of cancer was validated
by calculating the ASR of incidence, mortality, and DALY
with Ren’s method [9]. The National Cancer Institute Join-
point regression program software was used to calculate
the AAPC of ASRs of incidence, mortality, and DALY and
its statistically significant differences in the overall trend
from 1990 to 2019. If the AAPC and the lower limit of the
95% confidence interval (CI) are both >0, then the ASR is
exhibiting an increasing trend; if the estimated APC and
the upper limit of the 95% CI are both <0, then the ASR is
showing a decreasing trend; otherwise, ASR is considered
stable.

3. Results

3.1. Estimated Numbers of New Cancer Cases and Incidence.
Table 1 shows the estimated number of new cases, age-
standardized incidence rates (ASIRs), and changes in 28
types of cancers in China in 1990 and 2019. In 2019, the esti-
mated number of new cancer cases was 4,551,170, which
comprised of 58% men and 42% women and was equivalent
to 13,000 new cancer cases every day. From 1990 to 2019,
the number of new cases increased by 166.73% in men and
151.81% in women; however, the corresponding ASIR
increased by 26.17% to 294.59 per 100 000 for men and
27.21% to 181.72 per 100,000 for women. Overall, the num-
ber of new cases of all cancer types increased by 168.78%,
and the ASIR increased by 22.21%.

For both sexes, the five sites susceptible to cancer were
lung, stomach, colorectal, breast, and non-melanoma skin
with ASIR of 41.71/100 000, 30.64/100 000, 30.55/100 000,
18.32/100 000, and 14.32/100 000, respectively, in 2019.
The five highest ASIRs of cancer in 2019 were lung cancer,
stomach cancer (SC), CRC, esophageal cancer, and prostate
cancer in males and breast cancer, lung cancer, CRC, stom-
ach cancer, and non-melanoma skin cancer in females.
Compared with that in 1990, the ASIR of stomach cancer
(SC) in both sexes in 2019 decreased by 18.44%; male esoph-
ageal cancer and SC decreased by 23.55% and 7.28%, respec-
tively; and female SC decreased by 38.20%.

Table 2 and Figure 1(a) show that the incidence of can-
cer increased with age. In 2019, the ASIR was the highest
in males and females aged 80 years at 2 405.36 (1972.62, 2
827.94) per 100 000 and 1049.41 (804.53, 1 265.21) per
100 000, respectively. The 65-69 age group had the highest
number of new cases at 2 405 360 for males and 1 049 410
for females.

3.2. Estimated Numbers of Death and Mortality. Table 3
shows the estimated number of deaths, the age-
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standardized mortality rate (ASMR), and changes in 28
types of cancers in China from 1990 to 2019. In 2019, the
estimated number of deaths was 2 640 200, 65% of which
was attributed to men and 35% to women. The number of
deaths increased by 96.14% in males and 72.11% in females,
but their corresponding ASMRs decreased by 12.79% to
192.28 per 100 000 and 27.21% to 92.65 per 100 000, respec-
tively. Generally, the number of deaths of all cancer
increased by 86.89%, and the ASMR decreased by 19.01%.

In both sexes, the five cancers with the highest mortality
in 2019 were lung, stomach, colorectal, esophageal, and liver
cancer with ASMR of 38.70/100 000, 21.72/100 000, 13.86/
100 000, 13.15/100 000, and 9.41/100 000, respectively, in
2019. The top five ASMR of cancer in 2019 were lung cancer,
stomach cancer, esophageal cancer, CRC, and liver cancer in
males and lung cancer, stomach cancer, CRC, breast cancer,
and esophageal cancer in females.

Compared with that in 1990, deaths from liver cancer in
2019 decreased by 19.25%, and the ASMR of stomach can-
cer, esophageal cancer, and liver cancer decreased by
42.43%, 40.44%, and 63.79%, respectively, for both sexes.
Compared with that in 1990, the ASMR of SC, esophageal
cancer, and liver cancer in males in 2019 decreased by
35.48%, 28.96%, and 60.27%, respectively, and the ASMR
of SC, breast cancer, and esophageal cancer in females
decreased by 53.38%, 1.53%, and 59.10%, respectively.

Table 2 and Figure 1(b) indicate the estimated age-
specific cancer deaths and age-specific death rates in 2019.
The mortality of cancer increased with age and peaked in
the over 80 age group with up to 2662.53 per 100 000 in
males and 1124.52 per 100 000 in females. The estimated
number of deaths increased with age and peaked in the 80
plus age group for both sexes. In all age groups, male mortal-
ity rates and deaths were consistently higher than those for
females.

3.3. Estimated Numbers of DALY and Age-Standardized
DALY. Table 4 shows the estimated number of DALYs, the
age-standardized DALY rate, and changes in 28 types of
cancers in China from 1990 to 2019. From 1990 to 2019,
the DALY increased by 58.14% in men and 39.55% in
women; however, the corresponding age-standardized
DALY decreased by 22.46% from 5642.34 per 100 000
person-years in 1990 to 4375.35 per 100 000 person-years
in 2019 for males and by 33.43% from 3456.54 per 100 000
person-years in 1990 to 2301.10 per 100 000 person-years
in 2019 for females. Generally, the number of DALY of all
cancer increased by 51.20%, and the age-standardized DALY
rate decreased by 27.19%.

The five cancers with the highest DALY were lung, stom-
ach, esophageal cancers, CRC, and liver cancer in males and
lung, breast, stomach, colorectal, and cervical cancers in
females. In terms of age-standardized DALY, the three can-
cers with the highest increase were pancreatic cancer
(67.61% increase; 81.48 to 136.57 per 100 000 person-years),
kidney cancer (58.78% increase; 21.59 to 34.28 per 100 000
person-years), and female ovarian cancer (44.90% increase;
55.57 to 80.52 per 100 000 person-years). The three cancers
with the highest decrease were Hodgkin lymphoma (73.33%


http://ghdx.
http://healthdata.org/gbd-results-tool
http://healthdata.org/gbd-results-tool

BioMed Research International

98¢

(FL'868%) 6€9

(67968°¢) €T'S

88VLI

(S0°T68€°TS) ¥£°99

(96'67°81°8T) 8THT

Srewd]

I0UED JULId))

e6s-
00°L9-
01°55-

(TVTIFPL8) 9701
(90'9'66°€) ¥67
(TTOTFTET) 96791

(S€°0€°€L'TT) 1L°ST
(TE81°STTI) L6F1
(1T¥#¥'85°6T) ¥H'9¢€

(AN
€0V
L0°9-

(TTSTESTLI) 9F°01C
(S€°79°88°0F%) 89°0S
(18'861°97°LTT) 6L°651

(T1°08T°TE661) T8'9€T
(TO"T8FTHS) 1499
(TL90T 1S LET) TTOLT

pod
sreurag

o[eIN

I9DURD JIATT

9L
99°G¢C-
80°0T-

(FETI0L'S) LF 0T
(SL'TTFE L) 656
(€071TS8) TH'TIT

(Te°s1°2T°6) 1L7CT
(T€91°81°6) 06°CT
(1€°9T°€€'8) 0LT1

9¢'8
09°0-
Y691

(80°'T8T‘TT'LTT) S9FST
(15°98°2°7S) 6£°69
(68'S0T°90'%9) 97°S8

(€S°TL18ETOT) TLTHI
(€9°88°LT°6¥) 18°69
(6L°€6TV9¥) 16'TL

pog
Srewd,]

e

BIUIOYNAT

76'0¢

(TTHIL8S) 10°TT

(ST99'9) 198

18°691

(PSTPI6T'8S) 9L°60T

(8T'€LT6°0€) 89°0F

sreurag

I20Ue)d JedIAI)D)

12¢e-
00°TS-
R4

(2S91°L°01) 6°€1
(19°8‘s¥'%) €8°9
(€0°LT0F'9T) ¥6°1C

(€€FTTOECT) L6°0T
(85°91C8°L) ¥6°€1
(TF¥e€T6T) L'8T

cro9
09°0¢
9008

(09'TEETS'ETT) TI'8LT
(£5°88%0°9%) 0T°0L
(67°8ST°L0°9ST) T6'L0T

(6€°€0TTTTIT) 69°€LT
(LL69°LTTE) TT8S
(6€°0FTCI'SL) LF'STT

pog
Sreuraj
SfeIN

19oued [eafeydosy

86'G0C
05961
€0'GI¢C

(T€91°9¢°CT) TEFIT
(ISFI¥60T) TLTT
(9°81°8T°F1) SE€91

(87°596°¢) 89'%
(¥0'5T9°€) 6TF
(S0'9°sH%) 61°S

L9°LT9
56665
¢5'Cs9

(L9'8TET8'9¥T) ¥6'L8T
(61°0ST‘88'TT1) 68°0€T
(E1°6L1°20°SET) SO'LST

(6% L¥'ST'EE) LS'6€
(E7'2CT9°ST) 0£°81
(L6FTTILT) L80OT

pog
Srewd]

SN

IoOUED UDYS
PWOUR[UI-TON

LTS6

(TLTTTYET) ¥ELT

(98°01%1°L) 88°8

LE°08Y

(F6'F0TH'8TT) SHEST

(T6'1€°01°02T) ¥9'9¢

SN

Jaoued aje)sord

[4°A 40!
19°801
LLOEY

(€6'TTS¥H1) TE81
(18%¥%°20°87) 19°S€
(88°0°€5°0) 69°0

(IT°0T°£0°L) ¥S°8
(0€°07°CO°FT) LO°LT
(ST°0°01°0) €T°0

€0°09¢
6€75¢€
€LT611

(86'69%°€9'967) 8%'SLE
(FE€9%60°06T) LE'89€
(80°6%€S) 1T°L

(01°26°28°99) 79'18
(TS°96%€99) LO'T8
(99°0°5%°0) SS°0

pog
S[ewa]

e

Jaoued isearq

10771
€L'98
86761

(0S°S€°2€°97) SS°0€
(F0°92°00°LT) OT'TC
(L8'0STH°€E) €V 1F

(SOFTST'IT) TSTI
(TIETLV'6) OE 1T
(EF'9T°COCT) 9T'F1T

86'CLY
£8'eve
ST'98S

(Tv'80L08°12S) 6'L09
(9€°89TTT'SLT) £L°L1T
(IT$8%0T°01€) T06€

(2O61T°I8°€6) 16°SOT
(T1°L5°08°0F) SO'6%
(18'99°8%'LF) 98°95

qog
Srewd
SN

I90UED [€12910[0D)

r'8l-
1C°8¢-
8TL-

(ST'9€°8°ST) $9°0¢
(8€°61°08°ZT) 08'ST
(S6°L5°8€) SE'L¥

(LTTHB0EE) 95°LE
(19°6267'1¢) LS'ST
(T6'65°66°TF) LO'TS

I1°¢c6
90°LY
8V LI

(68'8TL00°€TS) T8'TI9
(PE'86109°0€1) 67191
(ST°0958T°LS€E) €€1SF

(T€'6S€°06°LLT) FELTE
(L8°£2160°26) 18°601
(19°S¥TYTELT) €5°L0T

pod
Srewd]

SN

JI20Ued Oewols

11°8¢
8¥'LE
0v'6¢

(08'8¥CTSE) 1419
(9T°0€°68°6T) 9LFC
(0T'SL€6'8F) PL19

(9T%€07°97) 0T°0€
(FO'TTCIST) 10°8T
(E7°TSTL9E) 6TFF

y0vee
¥6'8¢C
I6'1¢c

(€9'18667°00L) T6'TES
(9T'¥1€°89°S0T) ¥£'95T
(LT60LV'1SP) 61°9LS

(59°€6T°6T'17T) ¥0°LST
(TL'T6°€T°S9) S0'8L
(€6'ETT8F'SPI) 66'8L1

pog
Srewd]

SN

190Ued Juny pue
‘SNYOUOIQ TedydeL],

1cce
1¢Le
L1°9C

(6T°LLT 9L°061) TH'TET
(€927 ‘LO°OFT) TL 18T
(S0°T9€ ‘10°€€T) 65°¥76T

(6T'72C ‘67'9ST) 81061
(97'161 ‘60°1Z1) 1SHST
(81°18T ‘8L'S81) 8¥°€€T

82891
TT°8ST
€L991

(TSESHS “TE9ITLE) LT'TSST
(97°59TT TE'059) 8L9181
(£8'TLTE ‘SOFL0T) 10°6£9C

(0S°€10T ‘69°6LET) 8T €691
(€£€°6L8 VT'L¥S) 68°€0L
(SLPOTT FTT1LL) 6€°686

pog
sreura,j

SN

swisejdoau [y

9 9SueyD

610¢

0661

000001 32d (10 %56) dYe1 dUPIUL pazipIepue)s-o3y

9% @8ueyD

610¢

0661

(IN %S6).01 * "ou @uapLUI a8e-fe T30,

Iopuan)

A3ojoydroy

"6102-0661 “eury) ur 1opuad £q sdueyo s3ejusoiad 1oy pue 190ued Jo $9dA) JUSIDYIP 10 SAJBT DUIPIOUT pazIpIepue)s-aFe pue dduapoUl IFe-[[e [eJO], :] 14V ],



BioMed Research International

LT
0cer
Yy

(IFTTIF'1) 10T
(IFT01'T) ¥8°1
(6£TTS'1) STT

(TSTTET) 8S'T
(T8TLTT) ¥9°1
(1S°TST1) 95°1

€5°01¢C
€L8L1
creve

(1S°9%°5€°£T) €9°8€
(89'FTTETT) £8'81T
(I6PTFTEL) 9L°61

(To'0z°I€01) FHTT
(6S°T1°6T°S) LL9
(87'6°07'%) 99°S

qog
Srewd,

AN

Iooued joen) ATRIfIq
pue OppE[q[[ED

L6'C01
L9709
9¢91¢C

(0ST°0L°1) SOC
(L1€€8'T) 19T
OrTTen) vLT

(17°1°98°0) 10T
(98°161°T) 0S'T
(£9°0°5%°0) SS°0

£€9'68¢
S0°50T
€8°'1¥S

(99°L¥‘8T°C€) 80°6€
(9T°0€°9%°L1) £6'TT
(61°0Z°80°CT) 1191

(16°T19'8) €0°01
(1€°6°16°S) €52
(01°€%07) 15T

pog
Srewd,]

o[eIN

Jooued proIfyy,

vLee
€V 1L-
SISy

(59°7°8L'T) 81T
(S2°0°6%°0) 790
(F8F°L0°€) 68°€

(L8TOF'T) €91
(28°0°65°0) 0£°0
(FPT°€1T7) 89T

98°1cC
8V'ITT
£9°TST

(9€°65°62°9€) S€°S¥
(88°L€1°S) 79
(€L°8%'S¥°0€) 06'S€

(LT9TF6'TT) 6071
(£5°€°95°7) S0°€
(LOETL6'8) €0°'TT

pog
Srewd]

eI

Ioued Xukre|

1409
58°0-
Y1'LOT

(89°T68°1) STT
(€7 196°0) 9T'T
(1€%'SL°7) 8¥'€

(LST€TT) OF'T
(LET86°0) LT'T
(66'T8€°T) 891

L679T
9T0CI
yvLe

(8T'95°69°LE) TTSH
(8FFI°LY6) PLTT
(10°T¥'ST1°927) 8P

(90%1°48°01) 6€°C1
(0€°9°c¥¥) €€°S
(Tr'8FLS) 90°L

yog
sreurag

eI

190Ued £)1a8D [e10 pue dry

6L9C¢

(00°€06'T) 6€C

(S2°06%°0) 95°0

8G'1EY

(LSTTTLET) LT LT

(0¥'%95°7) €T€

SN

Jadued Ie[ndnsaf,

CLI9LT
Y88
9L°05¢C

(6L€L0) 1TE
(z€T8S'1) T6'L
(€L°519°€) €9%

(TE€T1°20'T) 9T'T
(L1°188°0) T0'T
(09'T°60°1) T€'T

LY 0¥¥
¢0'1ST
SL°06S

FTILIS6F) €8°6S
(0€°1TF8°€L) LTLT
(L1°€SFT°€E) SS°TH

(65°T16L°6) LO'TT
(89°SHTH) T6F
(8%°£90°S) 91°9

pog
Srewd]

o[eIN

100UEd AoUpny]

VeLL

(T5¢e€) #S%

(85°€°002) 95°C

89'8G¢C

(8€°LST1°€E) 8F'S¥

(1S°L1°16°6) 89°C1

Sreuraj

I90Ued ueLIeAQ

19771
6796
80°C8I

(L8'SFTTY) 66F
(C1¥TLT) 9¢°€
(SE8FF'S) LL9

(0¥'T9L1) ¥0°T
(90°TTF1) 1471
(€6'T°L6'1) 0F'C

¢6°LS¢E
00°54¢
90°LT¥

(£6'801°86'9L) S6'16
(€L°8EV1'ST) SE'IE
(20'9L°86°L¥) 9709

(80'%7°S0°LT) 80°0T
(T€'0T°8L9) 9¢°8
(LSPILY6) TLTT

pog
S[ewa]

Sl

ewoydw4] unySpo-uoN

9¢99
121~
6L'TL

(019°¢ed) 9T'S
Frese1) et
(0€'TT1°€9°L) 8€°6

(TL€68°7) 0¢¢
(60°TSH'1) SL'T
(9T°9°L9%) 9%'S

LY'16T
LTTPI
€€°05¢

(S9°8TTPT'€8) 0001
(99'TT°9°€T) ¥€°2L1
(F8°001€1°99) 8978

(10°67°LT°TT) SS'ST
(19°826'S) 61°L
(SF'1TTH'ST) 9€°81

qog
Srewd,
BN

I00Ued Iappe[q

69°0L
91T
°6°L6

(SL'9°L9°'%) S9°S
(65°€61°7) €8°C
(S9°01°6£'9) 55°8

(9L°€98°7) 1€°€
(LLT88T) €€7C
(01°6°65°€) T€F

S¥vve
YTorl
80°L6T

(0V'TETPE06) 7011
(PO'SE€ETT) €5°LT
(69°€0T°Z8%9) 16778

(95°9€°6€°£T) 90°CE
(L£€1C6'8) 8T'TT
(€8FTLOLT) 88°0T

pod
Srewd]

STeIN

100ued xukreydoseN

L8°LT
[°N44
€991

(8£9°9¢¥) 69°S
(LLLogv) €8S
(€€°L19°€) ¥9°S

(F6'SLYE) SHF
(55°66L°T) 60F
(€TLUTE) ¥8F

5901
8¢'6CT
0948

(60FIT0F°€L) 69°F6
(FT79€8%¢) T LY
(PLT9€S°0E) LO'LY

(SE'T9°8T'SE) S8'SH
(91°8T°SL°ET) 9£4°0T
(LLLEGYIT) 60°ST

pog
Srewd]

STeIN

JOOURD WIIISAS
SNOAJIOU [E1JUD pUE UTery

€CC8
86°0L
00'T6

(699%6%) 8L'S
(LESTISE) 9€F
(60°6°96°S) €¥°'L

(L§°€LLT) LT°E
(96'T91°7) SS°T
F97'61°€) 68°€

¥r6ce
Sevic
76°'6¢¢

(TL'€€T°S0'86) 96711
(08'S5°S¥'9¢) €€'S¥
(80'98°CT'SS) ¥9'69

(9T0ECT€T) LL9T
(L9TI1T°6) 7601
(80°61°LLTT) €8'ST

qog
sreura,j

STeIN

Jaoued drjeaadued

9 9SueyD

610¢

0661

000°00T 12d (1N %S6) 461 DUIPIOUL PIZIpIepue)s-a3y

9% @8ueyD

610¢

0661

(IN %S6).01 * "ou @uapLUI AFe-[[e [e30],

Iapuan)

A3oroydroy

‘panunuoy) : 414V,



BioMed Research International

69°L
evie-
98¢

(LT°0CT°0) ¥1°0
(F1°0°20°0) 1T°0
(TTOF1°0) 81°0

(6T°0°01°0) €T°0
(€7°0°60°0) ¥1°0
(81°0°0T°0) €1°0

croct
88'1L
9¢°60C

(se€1€7) 18T
(IF'1°20) OT'1
(91°TTET) 1L71

(L9116°0) 61°'T
(FO'TIF0) $9°0
(08°0°€7°0) 95°0

pog
Srewd]

SreIN

BUUOT[AUJOSIA

§6'8¢
(4214
16°0¢

(65°0°1%°0) 6¥°0
(6T°0°81°0) ¥T°0
(96'0°19°0) £L°0

(€7°0°€€°0) 8€°0
(TT0°91°0) 61°0
(0£°06%°0) 65°0

€8'70C
€5°¢81
0T'CIT

(c121°6T'8) 60701

(€0°€68°1) 19T
(€9°6°00'9) 89~

(08°€€8°7) 1¢°¢
(00°T°12°0) S8°0
(€6'7°€0°7) 9%'C

qiog
Sreua,y

SreIN

100ued xukreyd 1oy

1¢cl-
00°0¢-
0S¢

(69°0°€¥°0) £SO
€5°0°£T°0) 0F°0
86°005°0) 8270

(P8°0%€°0) $9°0
(0£°012°0) 0S°0
(L0°1°8€°0) 08°0

w9y
LS°8C
L6'09

(8%'11°80°L) L¥'6
(0€¥L10) ¥T€
(20'810°%) TT9

(L9°88%°¢) ¥9°9
LS€L0T) TST
6V'SY6'1) TIY

pog
oreura,

SreIN

ewoydw4] unySpoy

00°0¢T
Ly6cl
ev'IclI

9T°'1°85°0) T6°0
8T’ 1°8%°0) 16°0
0€1%5°0) €60

(95°0°82°0) 0%°0
(19°0%2°0) 80

0995¢
¢6°'18¢
[g¢cee

(TSTT9%°01) ¥6'91

(10TI9¥¥) €5°8
(08 1TPL¥) 178

1TSLST) 1L°€
S8T60T) LLT
9THIT) 61

yog
oreura,j

SfeIN

PWOUER[AUI
un{s jueudien

98°C¢c
Sev
11719

ST'1°49°0) €670
¥6°0°67°0) L0
$S122°0) 9T'T

—_ o~ o~ ~ ~ ~| ~ ~

(86°085°0) 0£°0
(€0°1°€5°0) 69°0

)
)
)
(£5°0°9C°0) Tv'0
)
)
(£L0°195°0) T£°0

95°60C
05°0sT
r'89¢C

(€€°€T89°€T) 6L°81

(£8'60T°S) 65°L

(¢6F1°L¥ L) OTTT

95°8L6%) L09
65 1€7) €0°€
ST IET) $0°E

_~ o~~~ ~ ~] ~ ~

yog
oreura,

SreN

ewopAw aidnm

9 oSueyD

610C

0661

000001 12d (1N %S6) 938t DUIPIOUL PIZIpIepue)s-a3y

9% @8ueyD

610C

0661

(IN %56).01 * "ou duspHUI 3e-[[e [E0],

Iapuan)

A3ojoydioy

‘panunuo) i1 AI4V],



BioMed Research International

‘s9)e1 doUPIOUT OYIads-a8y

‘S3sed MAU [elo],

‘sa)e1 YIedp doyads-ady

‘SyIBap [e10],

(E£1°€6T P¥'SLT) €6°0€T (92°SS€ “€6'T1T) LT 08T (8£°T11 S6'0L) ¥€°06 (88°9€T ‘01°98) ¥9'601 yog
(1€°96T ‘08'791) €8'92¢ (0¥'9L1 26'96) F0O'SET (S€°G8 “0¥'8¥) 7199 (18°0S ‘18'87) 9€°6€ Sewd, 6% 01 SF
(FTTIE 60°TLT) L8FET (SP'T61 ‘19°901) €TSHI (Tr'8¥1 ‘88'%8) S9'ET1 (8L'16 ‘8¥'TS) 8T0L 3B
(€S°LTT ‘LOFET) 6TFLI (IT°12T ‘8T9ET) 90°LLT (ST°€L ‘8T'LY) 1L°6S (SEFL ‘SO'8F) 0209 ylog
(68'F€T6L'6T1) 97081 (06'9TT ‘65%9) 12'68 (9€°8S ‘S0°€€) €€°S¥ (S0'6T ‘S¥'9T) 95T Sewa,f ¥ 01 0%
(6%'91T T6'921) LE891 (I€'TIT ‘68'59) S€'£8 (95°€6 ‘ST1°9S) TS°€L (PS'8F ‘€1°67) ¥1°8€ STeN
(P6'TF1 ‘88°98) LTETT (TT€PT1 99°£8) 8THII (S8°0F ¥.'97) 6¥°€€ (TTT¥ ‘86'97) 6L°€€ yog
(FFHST $0°18) 95911 (FF9L TT°0%) 69°LS (8L°€€ ‘6L°81) S0°9T (2291 ‘0€'6) 06C1 Sewd, 6€ 01 G¢
(12°6€1 ‘8T°€8) OT'0TT (I8°1£ ‘08°TF) 6595 (98°0S 9T°1€) 99°0F% (91°9T “20°9T) 06°0¢ 3B
(98°G8 ‘€8°TS) 18°89 (P8'OTT ‘17°89) €8'88 (L0°TT “LLFT) LEST (6¥'8T ‘L0'6T) TL'ET yog
(¢€26 ‘98°LF) L0°69 (06°8S “€S°0€) LOFF (6£°8T 0T°0T) €I (66'TT 05'9) €T°6 Seura,f ¥€ 01 0¢
(T€98 ‘17°ZS) S5°'89 (9€°95 ‘60'%€) 9L FF (SE€°LT ‘€€°LT) €€°TT (98°LT “TETT) 8SF1 S[BN
(TS'L¥ ‘8T'8T) 15°LE (19°2S “1€°1€) €S°1F (V1T TS°L) T5°6 (02721 “€£8) 501 yog
(FS°0S ‘1L%T) €£'9€ (L¥'LT €¥'€T) L6'61 (9T°0T ‘9€'S) T9°L (¢6'S “160) #1'F Srewrd ] 67 01 6C
(FO'6¥ ‘ST'8T) 9T'8€ ($9°LT ‘98'ST) 95°1C (66°€T “05'8) 9€'T1 (88°L ‘6L%) 079 SN
(1S°€€ ‘SL'6T) S€'9T (FPP'LT L1°91) LS'1T (P78 ‘8€°S) €69 (169 ‘07'%) L9°S yog
(20°€€ FL9T) 0€HC (16T 95'9) 056 (0T “T6°€) 05°S (18T €S'T) ST'T Srewrd ¥7 01 0¢
(L¥'L€ “T8°6T) €T'8T (2091 “L¥'8) L0CI (1901 98°S) €T'8 (FSF 05°2) T5°€ SN
(F6°6T SLTT) 6791 (86’71 85'6) ¥T'CI (LE'S “55°€) 677 (¥0F% ‘99°7) LE€ qlog
(TT'8T ‘SL°01) 1¥'%1 (5€'9 “LL7€) SO°S FF¥ LLT) 19°€ (95°T “£6'0) LT'T Srewrd ] 61 01 6T
(¥PS€T 8S°CT) ¥6°L1 (F¥'6 ‘S0°S) 61°L (LL9°L9€) ST'S (TLeev1) 11e SN
(08¥71°€8°6)20°CI (9%°01°66'9)€5°8 (16'€°€9'7) 1T°¢ (92T °98°1) LTT qylog
(P8FT T0'6) €L°11 (08F% ‘T6'27) 6L°€ (%€ L1 LLT (IT'T 0£°0) 060 Seura, ¥1 0101
(1591 ‘0T°6) 9¢°T1 (€€79 €5°€) PLF (8LF% ‘59°7) 85°¢ (€8 120 T)LE'T SN
(8L7CT TS¥HT) €¥'81 (SS°9T FS°0T) 6€°€T (€8F ‘€0¢) ¥6°€ (TS°€ ‘07°7) 98°C ylog
(01T 9SCT) 8591 (202 8T'%) €5°S (96°'¢ “€¥'T) LT1°€ (TET “18°0) 90°T Srewrd] 6016
(81°9T ‘88°€T) 10°0¢ (8T°0T ‘s¥'S) 98°~ (209 81°€) 65% (9€TST'T) 08T SBIN
(PS°s€ ‘60°8T) 8%'ST (T9°€T 10°2T) 2691 (9%'S 66'C7) 60F (€9°¢ 86'T) TL'T ylog
(0¥'€€ “£S9T) 0T'FC (FT0T 80°S) 6€°L (€S “£8°T) 00F (59T 88°0) €T'T S[ewd] ForT
(TLTF “€0°LT) 99°9T (T6'71 60'9) €56 (6€9127) 91 (87T “L6°0) 671 SN
(IN%S6) 000°00T Ul Joqunu (IN%S6) (01 * "ou (IN%S6) 000°00T Ul Joquinu (IN%S6) 0T * "ou pUsD) ASojoqdiopy

‘6107 eury) Ul 1opuagd £q 100ued JO SJel AJI[EIIOW PUB D)Ll SOUIPIOUL ‘SYILIP ‘SISED I9OUBD MIU Jo Ioquinu dyrdads-a8y g a1av],



BioMed Research International

(0£'6861 FTOEVT) 96'TTLI
(ETELET “16'198) TSHTIT
(P6'TETE “98°T61T) £57799C

(€1°209 ‘€8°TEH) 19128
(L8°€ST ‘VE'6ST) 68°L0T
(16'89¢ “1T'8ST) TS'€1€

(€7°6081 ‘SL'8TIET) 10°LLST
(17°S9Z1°€SF08) 136701
(¥6°LT8T “T9TL6T) 9€°SOPT

(8S°L¥S ‘60'66€) ¥T'LLY
(06°€€T FL'SYT) 10761
(00°€€€ ‘8TTET) YTEST

pog
Sreuag

S[BIN

snid 08

(69'1781 ‘€8°65T1) 00FEST
(60°SSTT ‘59°€8L) %6001
(90°ST9T “€£'899T) 65°911¢

(TL°€¥S ‘TO'9LE) S8'LS
(LT°L6T “TT'ETT) €9°8ST
(89°69€ 06'SE€T) TT'66T

(8€°SSET ‘€T°6¥6) 00°0STT
(T1°826 ‘67°685) 089S~
(09°EP6T 98°€STT) 96°98ST

(¥S'¥OF ‘8T'€8T) YT EVE
(08'SPT ‘85°76) 68811
(9LFLT ST LLY) ¥EHTT

qod
oreura,g
e

6L 0} GL

(9%°9LST ‘61°890T) CT'TIET
(SE°S60T ‘67°6L9) T6'SL8
(TH'TITT ‘9L 1LET) T6'89LT

(EP¥SL ‘61°T1S) 0S°LT9
(£9'89T 79'991) ¥8F1T
(TT°91S “00°0Z€) S9TIF

(60°€€0T “61'60L) 67698
(80°669 ‘€9°0%¥) 18'995
(95181 “SL'1T6) VL L8TT

(6£76V ‘6£°6€€) 019TF
(LF'TLT “80°80T) €0'6€1
(T9°S¥E “€0°S1T) 80°LLT

pog
srewag
SN

YL 01 0L

(60°99TT ‘TS'6LL) ST €96
(T1°€S8 “0TT€S) 96789
(€6°08ST ‘89796) €6 15C1

(FL0T8 ‘S9'8%S) L6°LL
(€£°50€ ‘69°061) LV'SHC
(L1°9%S LTEEE) 1S°TET

(€7°889 ‘LT'89%) LV'TLS
(FS 1LY F0°€6T) ST6LE
(FLSL6 ‘€T'86S) 969LL

(FSH8Y ‘65°67€) €€F0F
(86891 C0'SOT) 16°SET
(60°LE€ “£9°90T) TH'89C

qog
oreura,g
e

69 0} 99

(T7°848 ‘60°1LS) #8°91L
(0889 ¢8'80%) 16°1¥S
(ST'OFIT ‘60°6£9) T1°068

(68'689 “€9'8%¥) T1°€9S
(£6'89T “T8'6ST) ¥8'11C
(S6°6%¥* 66'£9T) LT1S€E

(FPL'LLY “L8'STE) 19°T6€
(9€°6T€ “16°L61) 1T09C
(95°699 ‘S9'66€) 9L°€TS

(6T°SLE “€T'8%C7) TH'80€
(SL'8T1 “LELL) TLTOT
(ETH9T TLLST) 0£90T

pod
Seuwd,]

o[BI

¥9 03 09

(968€9 89°96€) TH'11S
(90°S¥S ‘60°01€) SV ITH
(S6'¥8L VTFVF) SS°009

(66°509 ‘1T°9L€) €0°S8¥
(ST'LST ‘9¢'9F1) 16861
(L6°€LE S9'TTT) T1'98T

(98°TI€ PT°00T) €6'7ST
(€£1°7CT ‘9F'6T1) 9T LT
(S6'6TF “86'8¥T) 98'T€€

(TL'96T ‘16'681) 88°6€T
(FSF0T 01'T9) LL18
(#8707 “T9'STT) TI'SST

pog
Seuwd,]

SreIN

65 0} 6§

(96'8€¥ ‘96'897) ST 6V
(S6'TT¥ ‘SSTET) TS81E
(85'96¥ ‘€8°087) 69'6L¢

(ST°6%S ‘8%'9€€) T6'9¢¥
(TT°LST ‘6LF¥1) TE'861
(90°T1€ ‘8%'9LT) 09'8ET

(€£7T61 90°TTT) 6€'SST
(69°€¥1 ‘€0°T8) 6S'T11T
(8%°8ST ‘€T'SVI) 6L861

(IT'THT “1L7TST) OV 761
(9%°68 L0'TS) 8%'69
(€%'291 ‘ST'€6) T6'FHTI

pod
Sreud,]

SreIN

¥S 03 08

(IN%S6) 000°00T Ul Jaqumu
‘s9)e1 doUIPIOUT OYIads-a8y

(IN%S6) 01 * "ou
‘S3sed MaU [elo],

(IN%S6) 000°00T UT Jdqumu
‘sarel yeap oyads-ady

(IN%S6) (01 * ou
‘SyIeap 1e10],

Iopuan)

A3ojoydroy

‘panunuoy) :z 414V,



BioMed Research International

500

- 450

(=3

(=]

<t
1

(000Tx) $a582 M3U JO TOqUINN

(=3 (=3 (=3 (=3 (=3 (=3
[T (=3 L (=]

N N — —

L ! ! !

n (=3
oA
1 1

- 50

snid o8

6L 01GL
¥L010L
69 01 69
%9 01 09
65 01 69
75 03 09
6% 01 G
¥ 01 0%

6¢ 03 G¢

3000

2500 4 -

2000
1500 1 -
1000 ~

000 00T/T d¥ex dUIPIOUT

500 4 -

Age group

=== New cases in male

== New cases in female

Male incidence

Female incidence

(a)

300

(000T%) Y3eap Jo IaquunN

(=3

n

—
1

-+ 250

-+ 200
-+ 100

-+ 50

snid o8

6L 0} GL
7L 03 0L
69 01 59
¥9 0109
6G 01 69
S 03 09
67 03 5%
v 01 0%
6¢€ 03 G¢

- 7€ 03 0¢

<
]

N~ 6201 ST

W 20107

3000

2500 4 -

2000
1500 4 -
1000

000 00T/1 L[erIoN

500 4 -

Age group

=== Male deaths
=== Female deaths

Male mortality

Female mortality

()

FIGURE 1: Trend of cancer by crude incidence rate, mortality rate, and DALY in China, 1990-2019.
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FIGURE 2: Risk factors of cancer contributing to DALYs in China, 2019.

decrease; 18.56 to 4.95 per 100 000 person-years), liver can-
cer (65.63% decrease; 769.11 to 264.31 per 100 000 person-
years), and leukemia (50.92% decrease; 333.77 to 163.82).

3.4. Risk Factors. Tobacco was the leading risk factor associ-
ated with the highest DALY rates in 2019 with the value of
1541.09 (1142.75-1995.33) per 100 000 person-years,
including chewing tobacco at 3.77 (1.94-6.25) per 100 000
person-years, smoking at 1434.31 (1082.14-1832.24) per
100 000 person-years, and secondhand smoking at 103.01
(58.66-156.85) per 100 000 person-years. Other risk factors
for DALY rates were air pollution at 330.92 (241.17-
436.40) per 100 000 person-years, metabolic risks at 321.41
(100.90-662.33) per 100 000 person-years, dietary risks at
303.84 (136.96-590.18) per 100 000 person-years, alcohol
use at 261.66 (182.29-358.65) per 100 000 person-years,
and occupational carcinogens at 115.27 (78.47-159.21) per
100 000 person-years (Figure 2).

3.5. Trends in Cancer ASRs of Incidence, Mortality, and
DALY. Table 5 shows temporal trends in cancer incidence,
mortality, and DALYs by sex for all cancer in China from
1990 to 2019. For all cancer types, the ASIR showed increas-
ing trends for both sexes, and the ASMR and age-
standardized DALYs exhibited decreasing trends.

Among all cancers in males, the ASIR of most cancers
showed an upward trend; leukemia, esophageal cancer, and
liver cancer showed a downward trend; and stomach cancer
and Hodgkin lymphoma remained stable. From 1990 to
2019, the ASMR showed an upward trend for 11 cancers
and a downward trend for 14 cancers. The age-
standardized DALY rate showed an upward trend for 12
cancers and a downward trend for 13 cancers (Table 5).

Among all cancers in females, the ASIR of most cancers
showed an upward trend and bladder cancer, lip and oral
cavity cancer, and mesothelioma; Hodgkin lymphoma, leu-
kemia, stomach cancer, esophageal cancer, and liver cancer
showed a downward trend; and larynx cancer remained sta-

ble. From 1990 to 2019, the ASMR showed an upward trend
for 7 cancers and a downward trend for 17 cancers. Only
cervical cancer and non-Hodgkin lymphoma remained sta-
ble. The age-standardized DALY rate showed an upward
trend for 4 cancers and a downward trend for 18 cancers.
Four cancers remained stable (Table 5).

4. Discussion

By analyzing data from the GBD database, this study esti-
mated the incidence, mortality, and DALY of 28 cancers in
China from 1990 to 2019; assessed the corresponding inci-
dence, mortality, and DALY trends of each cancer; and
examined the risk factors related to the DALY of cancer.
The results can help government decision-makers under-
stand the burdens and trends of various types of cancer in
this country and aid in formulating and implementing effec-
tive control measures and rational allocation of resources.

From 1990 to 2019, the ASIR of all cancers in China
showed a steady increase, whereas ASMR and age-
standardized DALY exhibited a downward trend. However,
these results vary depending on the cancer site. Although
the cases of cancer are the highest among males and females
in the 65-69 age group, the age-specific incidence rate and
age-specific death rate are the highest among the aged 80
plus group. Aging significantly affects normal cells in the
cancer microenvironment and promotes cancer progression
and metastasis [10].

4.1. Lung Cancer. Lung cancer is the leading cause of death
in China. Males have the highest incidence of lung cancer.
The continuous increase in the incidence of lung cancer
from 1990 to 2019 is related to the popularization of
advanced diagnostic equipment. From 2005 to 2014, the
use rate of chest radiography decreased from 50.2% to
31.0%, and that of chest CT increased from 65.8% to
81.4% [11].
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TaBLE 5: Trends in ASRs of incidence, mortality, and DALY for selected cancers by sex in China, 1990-2019.
AAPC 1990-2019 (95% CI)
Morphology Gender ASIR ASMR ASRs of DALY
Male 0.88 (0.81,0.96) -0.46 (-0.58,-0.34) -0.97 (-1.07,-0.87)
All neoplasms Female 0.51 (0.40,0.61) -1.24 (-1.40,-1.08) -1.66 (-1.80,-1.51)
Both 0.71 (0.62,0.79) -0.80 (-0.94,-0.66) -1.26 (-1.38,-1.14)
Male 1.49 (1.31,1.66) 1043 (-0.64,-0.21) 0.60 (0.43,0.77)
Tracheal, bronchus, and lung cancer Female 1.08 (0.90,1.26) 0.67 (0.47,0.88) 0.11 (-0.07,0.30)
Both 1.33 (1.16,1.50) 0.94 (0.74,1.14) 0.42 (0.25,0.59)
Male 0.14 (-0.21,0.50) -1.17 (-1.58,-0.77) -1.47 (-1.89,-1.05)
Stomach cancer Female -1.60 (-1.95,-1.25) -2.59 (-3.00,-2.17) -3.02 (-3.41,-2.63)
Both -0.42 (-0.77,-0.06) -1.68 (-2.09,-1.27) -1.98 (-2.4,-1.57)
Male 4.46 (4.11,4.82) 2.21 (1.92,2.50) 2.12 (1.81,2.43)
Colorectal cancer Female 2.50 (2.26,2.74) 0.32 (0.11,0.52) -0.03 (-0.19,0.13)
Both 3.66 (3.36,3.97) 1.39 (1.13,1.64) 1.24 (1.00,1.49)
Male 8.74 (7.59,9.89) 6.21 (5.21,7.22) 6.59 (5.51,7.67)
Breast cancer Female 2.70 (2.60,2.79) -0.14 (-0.21,-0.06) -0.35 (-0.43,-0.26)
Both 2.84 (2.74,2.95) 0.06 (0,0.13) -0.13 (-0.19,-0.06)
Prostate cancer Male 2.54 (2.44,2.64) -0.22 (-0.27,-0.17) -0.24 (-0.28,-0.20)
Male 3.95 (3.46,4.45) 1.27 (0.99,1.55) 0.99 (0.73,1.25)
Non-melanoma skin cancer Female 3.77 (3.30,4.25) 1.67 (1.32,2.03) 1.16 (0.86,1.46)
Both 3.87 (3.39,4.35) 1.48 (1.17,1.79) 1.09 (0.82,1.37)
Male 0.96 (-1.37,-0.55) 121 (-1.64,-0.78) -1.56 (-2.03,-1.10)
Esophageal cancer Female -2.85 (-3.45,-2.26) -3.53 (-4.14,-2.91) -4.11 (-4.77,-3.43)
Both -1.58 (-2.05,-1.11) 1.96 (-2.44,-1.47) 227 (-2.78,-1.75)
Cervical cancer Female 1.61 (1.35,1.88) 0.09 (-0.18,0.36) 0.16 (-0.09,0.41)
Male 20.61 (-0.74,-0.48) -1.60 (-1.66,-1.53) 2.33 (-2.43,-2.24)
Leukemia Female -1.56 (-1.84,-1.27) 2,62 (-2.82, -2.41) -3.37 (-3.67,-3.08)
Both -1.06 (-1.25,-0.86) 205 (-2.17,-1.93) 279 (-2.97,-2.61)
Male 440 (-5.27,-3.53) 481 (-5.66,-3.94) -5.05 (-5.94,-4.15)
Liver cancer Female -5.16(-5.86,-4.45) -5.42 (-6.12,-4.71) -5.87 (-6.62,-5.1)
Both -4.68(-5.50,-3.84) -5.06 (-5.88,-4.24) -5.31 (-6.17,-4.44)
Uterine cancer Female 1.26 (0.58,1.94) -2.27 (-2.88,-1.66) -2.21 (-2.81,-1.60)
Male 2.64 (2.43,2.85) 2.55 (2.34,2.75) 2.39 (2.17,2.62)
Pancreatic cancer Female 1.88 (1.70,2.07) 1.85 (1.66,2.04) 1.45 (1.29,1.61)
Both 2.32(2.12,2.51) 2.25 (2.05,2.45) 2.02(1.83,2.21)
Male 0.50 (0.45,0.55) -0.30 (-0.39,-0.21) -0.94 (-1.04,-0.84)
Brain and central nervous system cancer Female 1.07 (0.97,1.18) -0.70 (-0.83,-0.57) -1.37 (-1.58,-1.17)
Both 0.76 (0.68,0.83) -0.49 (-0.59,-0.38) -1.13 (-1.28,-0.99)
Male 2.68 (2.28,3.08) 2.14 (-2.25,-2.03) -2.10 (-2.22,-1.98)
Nasopharynx cancer Female 0.68 (0.44,0.91) -3.96 (-4.15,-3.77) -4.12 (-4.37,-3.87)
Both 2.07 (1.72,2.41) -2.69 (-2.82,-2.57) -2.71 (-2.87,-2.56)
Male 2.14 (2.02,2.26) -0.07 (-0.12,-0.01) -0.07 (-0.12,-0.02)
Bladder cancer Female -0.10 (-0.19,-0.01) -1.89 (-1.97,-1.81) -2.20 (-2.29,-2.12)
Both 1.74 (1.63,1.85) -0.53 (-0.58,-0.49) -0.58 (-0.64,-0.53)
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TaBLE 5: Continued.

AAPC 1990-2019 (95% CI)

Morphology Gender ASIR ASMR ASRs of DALY
Male 4.58 (4.17,5.00) 2.06 (1.75,2.36) 1.66 (1.37,1.95)
Non-Hodgkin lymphoma Female 2.38 (2.15,2.60) -0.13 (-0.32,0.05) -0.75(-1.03,-0.46)
Both 3.72 (3.40,4.04) 1.20 (0.98,1.43) 0.74 (0.51,0.97)
Ovarian cancer Female 1.88 (1.79,1.98) 1.52 (1.42,1.61) 1.15 (1.04,1.25)
Male 5.46 (4.88,6.05) 3.82 (3.30,4.34) 3.33 (2.82,3.85)
Kidney cancer Female 2.80 (2.38,3.23) 1.17 (0.80,1.53) 0.55 (0.19,0.90)
Both 4.46 (3.95,4.98) 2.79 (2.33,3.26) 2.28 (1.84,2.73)
Testicular cancer Male 5.38 (5.22,5.54) -0.43 (-0.64,-0.21) -0.25 (-0.47,-0.04)
Male 3.57 (3.13,4.00) 2.56 (2.17,2.96) 2.41 (2.02,2.81)
Lip and oral cavity cancer Female -0.10 (-0.19,-0.02) -1.17 (-1.23,-1.11) -1.57 (-1.66,-1.48)
Both 2.33 (2.02,2.64) 1.44 (1.14,1.73) 1.24 (0.96,1.52)
Male 1.59 (1.37,1.81) -0.74 (-0.86,-0.63) -0.94 (-1.04,-0.84)
Larynx cancer Female -0.02 (-0.32,0.28) -1.83 (-2.05,-1.62) -2.23 (-2.41,-2.06)
Both 1.32 (1.11,1.54) -0.96 (-1.07,-0.86) 121 (-1.30,-1.12)
Male 4.99 (4.59,5.39) 2.20 (1.86,2.54) 1.84 (1.56,2.13)
Thyroid cancer Female 1.57 (1.45,1.68) -1.79 (-1.86,-1.71) -2.00 (-2.11,-1.90)
Both 2.73 (2.58,2.88) 0.06 (-0.09,0.21) -0.20 (-0.31,-0.10)
Male 2.10 (1.66,2.55) 1.68 (1.25,2.11) 1.55 (1.1,1.99)
Gallbladder and biliary tract cancer Female 1.07 (0.60,1.55) 0.58 (0.12,1.04) 0.30 (-0.14,0.75)
Both 1.56 (1.1,2.02) 1.10 (0.65,1.54) 0.93 (0.49,1.37)
Male 1.85 (1.76,1.95) 0.93 (0.85,1.00) 0.87 (0.80,0.94)
Multiple myeloma Female 0.10 (0.03,0.18) -0.64 (-0.71,-0.56) -0.64 (-0.73,-0.54)
Both 1.04 (0.96,1.12) 0.17 (0.10,0.23) 0.17 (0.10,0.25)
Male 323 (2.91,3.55) -0.58 (-0.67,-0.48) -0.55 (-0.67,-0.43)
Malignant skin melanoma Female 3.49 (3.18,3.80) -0.32 (-0.45,-0.18) -0.55 (-0.70,-0.41)
Both 3.35 (3.03,3.67) -0.45 (-0.56,-0.33) -0.56 (-0.69,-0.43)
Male -0.11 (-0.54,0.32) 439 (-4.63,-4.14) -4.69 (-4.97,-4.40)
Hodgkin lymphoma Female -1.13 (-1.57,-0.69) -5.34 (-5.67,-5.01) -5.67 (-6.09,-5.26)
Both -0.54 (-0.96,-0.13) -4.77 (-5.04,-4.50) -5.07 (-5.4,-4.75)
Male 0.92 (0.59,1.24) -0.80 (-1.04,-0.56) -0.91 (-1.12,-0.69)
Other pharynx cancer Female 0.87 (0.61,1.13) -2.01 (-2.12,-1.90) -2.38 (-2.47,-2.30)
Both 0.96 (0.67,1.24) -1.01 (-1.19,-0.83) -1.21 (-1.39,-1.04)
Male 2.26 (1.78,2.75) 2.32 (1.83,2.82) 2.42(1.92,2.92)
Mesothelioma Female -0.66 (-0.83,-0.48) -0.59 (-0.78,-0.41) -0.89(-1.03,-0.75)
Both 0.91 (0.57,1.26) 0.93 (0.59,1.28) 0.95(0.61,1.30)

Smoking is the main determinant factor leading to lung
cancer. China is currently the largest tobacco production
and consumer in the world [12]. More than 50% of lung
cancer can be attributed to smoking [13]. Passive inhalation
of secondhand smoke in work or living environment is also
related to the occurrence of female lung cancer [14]. Among
nonsmokers in China, approximately 16% of lung cancer
cases may be attributable to passive smoking [15]. Quitting
this activity reduces the risk of lung cancer and death by
50% [16]. Rapid industrialization has increased industrial

waste gas emissions and environmental-related diseases
and reduced air quality [17]. According to the report of the
Ministry of Ecology and Environment of China in 2019,
the air quality has reached a dangerous level in 180/337
(53.4%) cities [18]. Polluted air has aggravated the incidence
of lung cancer. Smoking and polluted air synergistically
increase the DALY in China.

The high and continuously increasing ASMR of lung
cancer is related to the following factors. Firstly, the increas-
ing incidence of lung cancer has led to an increasing trend of
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mortality. The second is delayed treatment, with approxi-
mately two-thirds of patients losing the best opportunity
for surgery [19]. Finally, the main type of lung cancer has
changed from squamous cell carcinoma to adenocarci-
noma [11].

4.2. Stomach Cancer. Although the incidence and mortality
of SC are decreasing, the large number of cases and deaths
in China still represents a huge burden. SC has the second-
highest morbidity and mortality rate in China after lung
cancer. For the past 30 years, the ASR of incidence, mortal-
ity, and DALY of SC showed a decreasing trend.

SC is linked to smoking and the heavy use of pickled fish
and vegetables and Helicobacter pylori infection [20]. A his-
tory of smoking for more than 30 years is related to a poor
prognosis in patients undergoing gastrectomy [21]. The fol-
lowing factors can explain the decreasing trend of SC inci-
dence and prevalence. Firstly, the overall current smoking
rate has decreased [13]. Secondly, substantial progress was
made in the control of H. pylori infection. Its prevalence
has decreased from 1983 to 2018. The overall prevalence
rates were 63.8% in 1983-1994, 57.5% in 1995-2005, and
46.7% in 2006-2018 [22]. Thirdly, the rapid development
of China’s economy has accelerated this trend. Everyone
pays attention to health awareness, and clean tap water has
become easy to obtain. The diet has become healthy, and
the nutritional status of the Chinese people has improved
significantly. These factors can explain the reduced inci-
dence of SC.

The mortality rate of SC continuously decreased from
1990 to 2019. The SC mortality rate is on the decline because
of the gradual increase in SC screening tests. Early treat-
ment, in-depth understanding of SC, and technological
development may contribute to the reduction in SC mortal-
ity [23, 24]. Despite the decline in SC mortality in China, the
5-year survival rate was still low compared with that in other
developed countries. The overall 5-year survival rate for SC
is 46% in China, 58% in the United States, 64.6% in Japan,
and 76.5% in South Korea [25-27]. Policymakers should
focus on the following areas. Firstly, financial resources must
be directed to barium fluorescence photography or endos-
copy for high-risk groups (i.e., people who test positive for
Helicobacter pylori). Secondly, public health education helps
improve the early detection of SC [28]. Finally, the govern-
ment should strengthen tobacco control, raise the tobacco
tax rate, and reduce the number of smokers.

4.3. CRC. In China, CRC was the fifth most common cause
of cancer and cancer death in 2014 [3]. According to the
GBD2019 database, CRC has become the third leading cause
of morbidity and mortality in 2019. From 1990 to 2019, its
ASIR increased by an average of 3.66% per year, and ASMR
increased by an average of 1.39% per year (Table 5). Dietary
patterns were the most important risk factor for DALY. Pre-
vious researches reported that the main risk factor for CRC
is low vegetable intake with a PAF of 17.9%. Approximately
8.9% of CRC incidence and mortality is attributed to physi-
cal inactivity. Other factors, such as high red and processed
meat intake, low fruit intake, alcohol drinking, overweight/

BioMed Research International

obesity, and smoking, account for 8.6%, 6.4%, 5.4%, 5.3%,
and 4.9% of CRC cases, respectively [29].

The increasing incidence is associated with the following
causes: (1) accelerated industrialization; (2) rapid economic
development; (3) eating habits shifted to Western diet; (4)
increased obesity, smoking, and drinking; and (5) increased
aging population [30].

CRC is asymptomatic in the early stage, and symptoms
may not appear until the late stage. Colonoscopy screening
is an effective way to prevent and detect early cancer and
improve survival and prognosis [31] and can greatly reduce
the occurrence of colon cancer by allowing the early removal
of intestinal polyps that may develop into CRC [30]. How-
ever, the Chinese population lacks awareness of CRC, and
their acceptance of colorectal endoscopy screening is
extremely low [32]. The average time of prehospital delay
for Chinese patients with CRC is 18 weeks, suggesting a
delay in diagnosis and treatment [33]. CRC is most common
in people aged 60-74 years, and older people over 74 years
old are highly likely to die from CRC [34]. Given that China
has entered an aging society, the percentage of individuals
over 65 years old is expected to reach 18% in 2030 [35].
The increase in mortality rate is related to inadequate
screening, delayed diagnosis, and accelerated aging.

Given the low acceptance of colonoscopy in the Chinese
population, large-scale use of colonoscopy for screening may
not be the best method [36]. The limited medical expenses
and medical staff and equipment and the huge population
were also factors to consider. Fecal immunology test may
be suitable for China because of its convenience, economy,
and effectiveness [34]. Participants with positive fecal occult
blood tests are more likely to undergo colonoscopy than
those with negative fecal occult blood tests [36]. Stool
screening is used to identify high-risk patients with CRC,
and colorectal endoscopy is an economical method that will
undoubtedly increase the detection rate.

4.4. Breast Cancer and Cervical Cancer. Breast cancer is the
most common cancer, and cervical cancer is the sixth most
common among females in China in 2019 according to
GBD 2019. During the study period, the trend of ASIRs of
breast cancer and cervical cancer in women was on the rise.
Particularly, the ASRs of mortality and DALY of breast can-
cer in women were high but decreasing, and those of mortal-
ity and DALY of cervical cancer in women remained stable.

With China entering an aging society and shifting its
dietary habits and lifestyle to Western cuisine, increased
age and obesity lead to a significant increase in breast cancer
mortality and DALY [37]. From 2005 to 2015, the attribut-
able fraction for breast cancer (postmenopausal) increased
from 8.8% to 11.9% due to the increase in overweight and
obesity cases in urban females [38]. According to a dose-
response meta-analysis from prospective studies, 1h/day
increment of sedentary behavior or TV viewing daily can
increase the risk of breast cancer by 1% or 2%, respectively.
The downtrend in ASRs of mortality and DALY of breast
cancer may be related to early detection.

Long-term human papillomavirus (HPV) infection leads
to cervical cancer, the primary factor causing the burden of
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cervical cancer [39]. The overall high-risk HPV prevalence
was 17.7% in China [40], and this positive rate is directly
related to the severity of cervical lesions [41]. Some devel-
oped countries have successfully prevented cervical cancer
through screening, and the promotion of the HPV vaccine
will further affect cervical cancer [39]. The increase in cervi-
cal cancer incidence and mortality may be related to insuffi-
cient screening coverage, limited HPV vaccine application,
and high cost of HPV vaccines. From 2016 to 2018, three
imported HPV vaccines were approved in China, but the
high price of imported vaccines hindered their promotion
[42]. At the end of 2019, the domestic bivalent HPV vaccine
was approved, and the price was cheaper than that of the
imported HPV vaccine. This decision will aid in promoting
the HPV vaccine and preventing cervical cancer in the
future.

4.5. Other Cancers. The prevention and control of some can-
cers have achieved remarkable results. In this study, the
ASRs of incidence, mortality, and DALY of liver cancer,
esophageal cancer, leukemia, and Hodgkin lymphoma in
both sexes exhibited a decreasing trend. The remarkable
results in the prevention of liver cancer in China can be
attributed to the routine HBV immunization of infants
implemented since 1992 [43]. The effectiveness of esopha-
geal cancer prevention can be attributed to improved sanita-
tion, preservation of food wusing cold storage, and
consumption of less pickled but nutritious foods, such as
fruits and vegetables [43]. Leukemia is the main category
of childhood tumors. The reduction of its burden is due to
the following factors: (1) One-child policy allows each family
to pay attention to the health of children; (2) advancement
of early diagnosis technology for leukemia provides effective
help for the early detection of leukemia; and (3) progress on
the treatment of leukemia [44]. Hodgkin lymphoma has an
extremely low incidence (0.57 per 100 000) in mainland
China. Owing to medicinal development, the 5-year overall
survival rate of Hodgkin lymphoma can reach up to 97.7%
[45]. All the above factors contribute to the reduction in
the cancer burden of Hodgkin lymphoma in China.

For pancreatic cancer, non-Hodgkin lymphoma, male
oral cancer, multiple myeloma, gallbladder, and biliary tract
cancer, the ASRs of incidence, mortality, and DALY were all
on the rise from 1990 to 2019. Therefore, the previous pre-
vention and control strategies are not in line with the actual
status.

4.6. Recommendations. The overall cancer burden showed a
downward trend from 1990 to 2019. However, the cancer
burden remains heavy due to the large population in China.
The top three risk factors that cause the burden of cancer
DALY in 2019 were smoking, air pollution, and metabolic
risk. For smoking, implementing an active tobacco control
plan is urgent. Increasing the price of tobacco by placing a
tobacco excise tax can reduce the number of smokers [46].
Many cities have implemented anti-smoking laws, but law
enforcement must be strengthened. Tobacco control mass
media promotion helps reduce smoking prevalence [47].
From 2013 to 2017, the air pollution indicators of 74 key cit-
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ies across the country decreased significantly but still
exceeded China’s Grade II criteria ambient air quality stan-
dards [48]. The government should improve the energy sup-
ply structure, increase the proportion of clean energy supply,
and promote new energy vehicles to reduce polluting
exhaust emissions. With the economy development, the Chi-
nese lifestyle has gradually transitioned to Western dietary
habits that increased the metabolic risk factors, such as
hypertension, hyperlipidemia, hyperglycemia, and high body
mass index. Following the Chinese dietary guidelines can
reduce overall mortality [49].

This study has important limitations. Firstly, the reliabil-
ity of this research depends on the quality and quantity of
available data sources. GBD data estimation is largely
derived from the choice of covariates in the model and
regional model. Secondly, cancer mortality estimates are
mainly based on vital registration data, cancer registration
data, and other data sources. Lastly, the assessment of cancer
burden in this study is limited to standard epidemiological
parameters; hence, the economic burden of the disease is
ignored. These limitations may indicate underestimation of
the actual burden of cancer.

Current prevention strategies should be reoriented, and
specific strategies for cancers in different sites should be
established to prevent the increase in cancer cases.
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