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[ Abstract] Objective To analyze the disease burden of laryngeal cancer in China from
1990 to 2021, and to predict the changing trend of disease burden of laryngeal cancer from 2022 to
2050. Methods The prevalence, incidence and mortality data of laryngeal cancer in China from 1990
to 2021 were collected from the Global Burden of Disease (GBD) database. The Joinpoint regression
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model was used to analyze the time trend of laryngeal cancer burden change. The Bayesian age-period-cohort
(BAPC) model was used to predict the changing trend of laryngeal cancer disease burden from 2022 to 2050.
Results Compared with 1990, the age-standardized prevalence of laryngeal cancer in China in 2021 increased
by 0.26% [95%CI(-0.05%, 0.64%)] , the age-standardized incidence decreased by 0.02% [95%CI(-0.26%, 0.30%)],
and the age-standardized mortality decreased by 0.41% [95%CI(-0.55%, -0.23%)]. Risk factor analysis showed that
smoking and alcohol consumption contributed more significantly to the mortality burden of laryngeal cancer than
occupational exposure to asbestos and sulfuric acid. The age-standardized incidence of laryngeal cancer in China
is expected to continue to increase from 2022 to 2050, while the age-standardized mortality rate will continue to
decline. In 2050, the age-standardised incidence will increase to 3.98 per 100 000 for men and 0.82 per 100 000
for women, and the age-standardised mortality will decrease to 1.05 per 100 000 for men and 0.17 per 100000 for
women. Conclusion There were significant gender differences in the disease burden of laryngeal cancer in China,
and the age-standardized incidence of laryngeal cancer in China is expected to continue to rise by 2050. The

disease pattern and risk factors of laryngeal cancer should be comprehensively studied, and timely intervention

measures should be formulated to effectively reduce the disease burden of laryngeal cancer.
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Figure 1. The changing trends of laryngeal cancer
burden by sex in China from 1990 to 2021
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cancer in China from 1990 to 2021
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Figure 5. Prediction of age—standardized incidence and mortality rates of laryngeal cancer from 2022 to 2050 in China
E A FRFRIRERARE; B R FEATEMA A F; C FRFRATEMNL TR, D o FEATE L TR,

https://slyyx.whuznhmedj.com/



HIBEAZAE 2025 F£2 B 38 &% 28 J.Math.Med. Feb. 2025, Vol. 38, No.2 87

3 g

ABFFE R IR, 1990—2021 4F H [ 55 MM g 47
WEPRIEAL KR 2 LT, nTRE S 2R KUk
R MB T A . MEAMFIER, WA
SEMERE A e L KBS 2 Y, SRR
K HMIE—TGA 19 600 FlFEFIFI 25 566
% R E SN2 G AT g, AR A L
W AR 7 B R 1 XU 8 3 0, edh, RS &
B, RGBSR SRS A O, (H SR
BB EPNEIER P Ve —Rh B e R,
L BERT BE R SR A B A AR B, U
IR ZE B R P K B R T A AR R
i [ ] BB S N8 10 R XU . — 06 Tk [
1 833 44 3k SR iR 20 A 9i 8 3 1 5 191 % BT 5%
BRI, AR AR RGN T MRS A KR, EL
DRI I 55 0 5 25 8 %) B [ R 7 e R R T 4 fm 2
BEAN, A RRTE NI R R O B R P S
LTHEIARL, R R TR SSRGS 5 de A P ) A
FH B ARHFIE o, 5D R ER A G B R T
A TR, (B KB AR, JLH
JETE Tl AR = SR T A4 TAE A B2
HBUMSR TAES % Py e, SRl b
Pk, I BT AR R A, DA R B
T 1 FH I S 9 181

1990—2021 4T Mg 98 A 9% b 1 AL FE T2 3R LA 2
TRER, AR T IRSE SE YR, DIK
A AR RN L 7 B A BRI O A 5 1
R G BRI S, b E B
RIRRFGET R 035 5 Ttk nTRg S BTN |
POAE = fEAT S 5REEA G, [, B
PP 256 T A AR A FE YRS L. It
A, PEBE KT 1) 22 SR T AR R RN 22 R AR
Bl Z—.

BT LI, 1 Mg Y & AR T XU 7F
50~69 % B3 BT, FFAE 70 % UL FIRFE(E, &
AF NTREMGE S A SRR AE T 3R i3 19 JL PR mT i A
ae e R s V. o E R bR s
I, b e AN ALK, 60 %5 KL EA
E1 Y He i 22 3K 18.70%, 65 % K LA b A 1 1 Eb 4]
Bk 13.50%, Zib LK ske— R B e ) i,
AT A IR R S BB . R, IR ERR
K, FZ2W . RIRIT BB IR R, LI

https://slyyx.whuznhmedj.com/

FRARMEIR 0 T4 . G FRHAZN, 5P
{14 2o RIS B i ) 8 25 184 M, 7T B2 A
TR EIRE R R RER N, G+ S2T
() % AN A TG 15 22 b, B Pk I b LA B R
(AT e A TG 7, SR 1] 388 3 WA AR AR A ke
ZEfi IR 1 PO, BEEAR S T LR, B0 G E
()22 F R I . A el P XU R 2R 5 A A 9
W, NCRECE R T I . — T, gt
EfENTE, PRI RE M E, e
S TR I ARG 2 o SR I R A 45
SRS o o5 — 7T, s Rl s 5 58 1 A R BT
Pt , AL T B S EUR AL AE F AR R
il R S AR R i, ST TN A R £ B W
Pi%E, e U TR . BB, Mk
BAS) Fr i s 2 o DRSS APt AR BAB . LR R 2
— N[ BE TR A R AR A, 9 AR AR RS S
BRI, MTREAR T M A AR i R, 5
TR AR A AE 59 1 U g i
YEH o 728 BUG— e B = HLARUR A Rl
2, FEVL NG R g w0 A AR T B
(R P i A BAA M S A0 T XUB: () T R T
HEFFARFEFARIGITT ARG X T
Wi, S5O, IR DI
AR G5 E ARG BT RR U A2 1R Y7 IRE 19 [R] B S AT R
PRI B IhRE, IR IR E, e
SBE AR i

WG R 2 A0 5 W e 7 PN P IO B S e £7%) 2 1
(57 | e SN ES P G T NS ISR G U P
W ek =2z — L, mETat, B
5 R Y R i ot P AR, O
B Tk, (hEEREERERF
MG (2021) ) B, BHERIEER 64.5%,
R 23.1%, T BRI R 50.5%, LtEN
118%™ B T WRAR AV, 1k 8 28 o 2 i e %)
KGR R Z— P SIEF XA, R
(0 S KT8 5, (BMERR AT AR, RS2
AT RESE UM 0 4 e 2 R 2B ek iR 2
KAETEFARHIR AR, v RRE T HER R AKOF
TR, R MERCER AT REXT MR A R E R Y B
UM, EERTRESE R R AR, MM R T AE
HAT R E R B AR 5T T Ltk — A R
FNTHARR (T AE S M S MR AL . AT,
YER RS TH EY R PLESH/NA K HPV %



88 HIBERFRE 2025 £ 2 BE 38 5% 2 8 J.Math.Med. Feb. 2025, Vol. 38, No.2

P A3 0 PT 8 2 o M M i A R A I Y i
P AR, k2 2R K AR ) 2 R BT
TR EAEELW, AT RE R 255 451
BRI, o5 E il B KR RIS, ELae = R AR
PORESY 5206 . IR AL R A BT 15 Yt il BE
TR S () 1 e J o ARSRMIF 9 I S T AN [R] 22 55 7K
BB T 22 5, i LT X ) A S
faFR R DL/ D RN P45

2022—2050 4 r [ Mg g 1Y &0 SRR Ak 2k
Fr, MIBET RN HFE TR, R B AL
AF DR B . PRI, 8 g e g R 3 A A T Bl i I
REE . B, IWREARNRIHATT AR, Wb
WITEIWER, e FARYIBR IR b b ok B d e
ite, DSIEA TR RN P HR, B
N G35 K R A S RE A 1O B R ) BB A
Brae T BE, ZRERRE S E D ClnfEnr
] 3 R R ) AT LA Bl R AR 1 IR AR R
A5, SMMAESFIECR , 2EThaea, Mifi
e B AR TR R YT Ak, A — R
RN ER N, JCHE SRR R %,
I A A B R AR SR, A Bl A AT el AR
ANEAETR, BWRIIERTIRAS, ARk 1)
Pgi P, MEIE A B T B A SRR g, AU
PEIREI | el OV B 3 RN HE) HPV RE R $EFRh 5
B0 5 i e AR St ] TR e RIS,
N K R A RS W AR, DASE I ) .k
B, RIS WORIRATT o H 2 K M S A DG XU
IR AN, mssfg R AT T, Dhik—
MRS (AT 2 2 T T fH

R FAFAE—E SRR 5, T GBD i
FEBARIA L, TCIEAR YR I I I PRAFRAE 1 7 2
— AT Hk, T EEAR, Kig#E
T 53 2 AT R Hh g 0 R, g O
205 R AR AT 40 HT

25 R, 1990—2021 4 H [ M98 45 055 1
AT B W bE I 22 5, 331 2050 4%, HiE
WS AR PR E AL R R Rl BT IR,
WAL i g 1 XU R R R i, IR
B T U it L DA M i B T4

57 3Lk

1 Steuer CE, El-Deiry M, Parks JR, et al. An update on larynx
cancer{J]. CA Cancer ] Clin, 2017, 67(1): 31-50. DOI: 10.3322/

10

11

12

14

15

caac.21386.

Jones TM, De M, Foran B, et al. Laryngeal cancer: United
Kingdom National Multidisciplinary guidelines[J]. J Laryngol Otol,
2016, 130(S2): S75-S82. DOI: 10.1017/50022215116000487.
Kuper H, Boffetta P, Adami HO. Tobacco use and cancer
causation: association by tumour type[J]. J Intern Med, 2002,
252(3): 206-224. DOL: 10.1046/].1365-2796.2002.01022.x.
Boffetta P, Hashibe M. Alcohol and cancer{]J]. Lancet Oncol, 2006,
7(2): 149-156. DOI: 10.1016/51470-2045(06)70577-0.

Stell PM, McGill T. Asbhestos and laryngeal carcinomal]]. Lancet,
1973, 2(7826): 416-417. DOIL: 10.1016/s0140-6736(73)92275-7.
Ramroth H, Ahrens W, Dietz A, et al. Occupational asbestos
exposure as a risk factor for laryngeal carcinoma in a population—
based case—control study from Germany[J]. Am J Ind Med, 2011,
54(7): 510-514. DOIL: 10.1002/ajim.20963.

Paget—Bailly S, Cyr D, Luce D. Occupational exposures and
cancer of the larynx—systematic review and meta—analysis[J].
J Occup Environ Med, 2012, 54(1): 71-84. DOI: 10.1097/
JOM.Ob013e31823¢1343.

Deng Y, Wang M, Zhou L, et al. Global burden of larynx cancer,
1990-2017: estimates from the global burden of disease 2017
study[J]. Aging (Albany NY), 2020, 12(3): 2545-2583. DOI:
10.18632/aging.102762.

Wang JY, Zhang QW, Wen K, et al. Temporal trends in incidence
and mortality rates of laryngeal cancer at the global, regional and
national levels, 1990-2017[J]. BMJ Open, 2021, 11(10): e050387.
DOI: 10.1136/bmjopen—2021-050387.

Sung H, Ferlay J, Siegel RL, et al. Global cancer statistics 2020:
GLOBOCAN estimates of incidence and mortality worldwide for
36 cancers in 185 countries[J]. CA Cancer J Clin, 2021, 71(3):
209-249. DOI: 10.3322/caac.21660.

GBD 2019 Diseases and Injuries Collaborators. Global burden of
369 diseases and injuries in 204 countries and territories, 1990—
2019: a systematic analysis for the Global Burden of Disease Study
2019[J]. Lancet, 2020, 396(10258): 1204-1222. DOI: 10.1016/
S0140-6736(20)30925-9.

GBD 2019 Colorectal Cancer Collaborators. Global, regional, and
national burden of colorectal cancer and its risk factors, 1990-
2019: a systematic analysis for the Global Burden of Disease Study
2019[J]. Lancet Gastroenterol Hepatol, 2022, 7(7): 627-647. DOI:
10.1016/52468-1253(22)00044-9.

Krishnamoorthy Y, Rajaa S, Giriyappa DK, et al. Worldwide
trends in breast cancer incidence from 1993 to 2012: age—period—
cohort analysis and joinpoint regression[J]. J Res Med Sci, 2020,
25:98. DOI: 10.4103/jrms.JRMS_708_19.

Li S, Huang X, Liu J, et al. Trends in the incidence and DALYs
of urolithiasis from 1990 to 2019: results from the global burden
of disease study 2019[J]. Front Public Health, 2022, 10: 825541.
DOI: 10.3389/fpubh.2022.825541.

Dhamnetiya D, Patel P, Jha RP, et al. Trends in incidence and
mortality of tuberculosis in India over past three decades: a

joinpoint and age—period—cohort analysis[J]. BMC Pulm Med,

https://slyyx.whuznhmedj.com/


https://pubmed.ncbi.nlm.nih.gov/27898173/
https://pubmed.ncbi.nlm.nih.gov/27898173/
https://pubmed.ncbi.nlm.nih.gov/27841116/
https://pubmed.ncbi.nlm.nih.gov/12270001/
https://pubmed.ncbi.nlm.nih.gov/16455479/
https://pubmed.ncbi.nlm.nih.gov/4124894/
https://pubmed.ncbi.nlm.nih.gov/21538446/
https://pubmed.ncbi.nlm.nih.gov/22157731/
https://pubmed.ncbi.nlm.nih.gov/22157731/
https://pubmed.ncbi.nlm.nih.gov/32035421/
https://pubmed.ncbi.nlm.nih.gov/34645665/
https://pubmed.ncbi.nlm.nih.gov/33538338/
https://pubmed.ncbi.nlm.nih.gov/33069326/
https://pubmed.ncbi.nlm.nih.gov/33069326/
https://pubmed.ncbi.nlm.nih.gov/35397795/
https://pubmed.ncbi.nlm.nih.gov/33273943/
https://pubmed.ncbi.nlm.nih.gov/35309229/

HIBEEHAFRE 2025 F2 AFE 38 EF 2H J.Math.Med

. Feb. 2025, Vol. 38, No.2

89

18

19

20

21

22

23

24

25

26

27

2021, 21(1): 375. DOI: 10.1186/512890-021-01740-y.

Jirgens V, Ess S, Cerny T, et al. A Bayesian generalized age—
period—cohort power model for cancer projections[]J]. Stat Med,
2014, 33(26): 4627-4636. DOIL: 10.1002/sim.6248.

Cameron JK, Baade P. Projections of the future burden
of cancer in Australia using Bayesian age—period-cohort
models[J]. Cancer Epidemiol, 2021, 72: 101935. DOI: 10.1016/
j.canep.2021.101935.

Huang A, Wu XL, Song J, et al. Global trend and risk factors of the
disease burden for pharynx and larynx cancers between 1990 and
2019: a systematic analysis of the global burden of disease study
2019[J]. BMC Public Health, 2022, 22(1): 2192. DOI: 10.1186/
$12889-022-14654-z.

Chang CP, Siwakoti B, Sapkota A, et al. Tobacco smoking,
chewing habits, alcohol drinking and the risk of head and neck
cancer in Nepal[]]. Int J Cancer, 2020, 147(3): 866-875. DOI:
10.1002/ijc.32823.

Lubin JH, Purdue M, Kelsey K, et al. Total exposure and exposure
rate effects for alcohol and smoking and risk of head and neck
cancer: a pooled analysis of case—control studies[J]. Am ]
Epidemiol, 2009, 170(8): 937-947. DOL: 10.1093/aje/kwp222.
Seitz HK, Becker P. Alcohol metabolism and cancer risk[J].
Alcohol Res Health, 2007, 30(1): 38-47. hitps://pubmed.ncbi.nlm.
nih.gov/17718399/

Roh S, Park S, Tae G, et al. A case of laryngeal cancer induced
by exposure to asbestos in a construction site supervisor[J]. Ann
Occup Environ Med, 2016, 28: 34. DOI: 10.1186/s40557-016—
0114-3.

Clin B, Gramond C, Thaon I, et al. Head and neck cancer and
asbestos exposure[]]. Occup Environ Med, 2022, 79(10): 690-696.
DOLI: 10.1136/oemed-2021-108047.

Steenland K, Schnorr T, Beaumont J, et al. Incidence of laryngeal
cancer and exposure to acid mists[J]. Br J Ind Med, 1988, 45(11):
766-776. DOIL: 10.1136/0em.45.11.766.

Tu WJ, Zeng X, Liu Q. Aging tsunami coming: the main finding
from China's seventh national population census[J]. Aging Clin
Exp Res, 2022, 34(5): 1159-1163. DOIL: 10.1007/s40520-021-
02017-4.

Liu K, Ding Y, Lu X, et al. Trends and socioeconomic factors
in smoking and alcohol consumption among Chinese people:
evidence from the 2008-2018 National Health Service Surveys in
Jiangsu Province[]]. Arch Public Health, 2021, 79(1): 127. DOI:
10.1186/513690-021-00646-9.

Wu JH, Luo XY. Application of narrow band imaging in the

28

29

30

31

33

34

[9%)
W

36

detection of premalignant and malignant lesions of the larynx[J].
Zhonghua Er Bi Yan Hou Tou Jing Wai Ke Za Zhi, 2017, 52(12):
900-904. DOI: 10.3760/cma.j.issn.1673-0860.2017.12.005.
Gislon LC, Curado MP, Lopez RVM, et al. Risk factors associated
with head and neck cancer in former smokers: a Brazilian
multicentric study[J]. Cancer Epidemiol, 2022, 78: 102143. DOI:
10.1016/j.canep.2022.102143.

Chen Z, Peto R, Zhou M, et al. Contrasting male and female
trends in tobacco—atiributed mortality in China: evidence from
successive nationwide prospective cohort studies[J]. Lancet, 2015,
386(10002): 1447-1456. DOI: 10.1016/s0140-6736(15)00340-2.
Zhang R, He Y, Wei B, et al. Nasopharyngeal carcinoma burden
and its attributable risk factors in China: estimates and forecasts
from 1990 to 2050[J]. Int J Environ Res Public Health, 2023,
20(4): 2926. DOI: 10.3390/ijerph20042926.

Wei KR, Zheng RS, Liang ZH, et al. Incidence and mortality
of laryngeal cancer in China, 2014[J]. Zhonghua Zhong
Liu Za Zhi, 2018, 40(10): 736-743. DOI: 10.3760/cma.
j.1ssn.0253-3766.2018.10.004.

Haidoutova R, Melamed M, Dimitrova S, et al. Investigations of
serum testosterone levels in patients with laryngeal cancers[]].
Arch Otorhinolaryngol, 1985, 241(3): 213-217. DOI: 10.1007/
bf00453690.

Kleemann D, Towe R, Kramp B. Tumor-biologic and
epidemiologic aspects of laryngeal cancers in women before and
after menopauselJ|. Laryngorhinootologie, 1992, 71(12): 599-604.
DOI: 10.1055/s=2007-997365.

Butler EN, Zhou CK, Curry M, et al. Testosterone therapy
and cancer risks among men in the SEER-Medicare linked
database[J]. Br J Cancer, 2023, 128(1): 48-56. DOI: 10.1038/
s41416-022-02019-7.

Cattaruzza MS, Maisonneuve P, Boyle P. Epidemiology of
laryngeal cancer[J]. Eur J Cancer B Oral Oncol, 1996, 32B(5):
293-305. DOIL: 10.1016/0964-1955(96)00002—4.

Sigler BA. Nursing care of patients with laryngeal carcinomalJ].
Semin Oncol Nurs, 1989, 5(3): 160-165. DOI: 10.1016/0749-
2081(89)90088-0.

Trzcieniecka—Green A, Bargiel-Matusiewicz K, Borezyk J. Quality
of life of patients after laryngectomyl[J]. J Physiol Pharmacol,
2007, 58 Suppl 5(Pt 2): 699-704. hitps://jpp.krakow.pl/journal/
archive/11_07_s5/pdf/699_11_07_s5_article.pdf

Wk HIW: 2024 4210 H 21 H BRIHB]: 2024 4F 12 H 30 H
ARG kB )

SUHASC: BRESF5, ARIJEL. 1990—202 14F H [RIMRFEHAA S AH 704 S A8 LA S5 TN []. TR 2544,
89. DOI: 10.12173/}.issn.1004-4337.202410103.
Chen LX, Lin RY. Analysis and changing trend prediction of laryngeal cancer burden in China from 1990 to 2021[J]. Journal of
Mathematical Medicine, 2025, 38(2): 81-89. DOI: 10.12173/j.issn.1004-4337.202410103.

2025, 38(2): 81—

https://slyyx.whuznhmedj.com/


https://pubmed.ncbi.nlm.nih.gov/34784911/
https://pubmed.ncbi.nlm.nih.gov/24996118/
https://pubmed.ncbi.nlm.nih.gov/33838461/
https://pubmed.ncbi.nlm.nih.gov/33838461/
https://pubmed.ncbi.nlm.nih.gov/36443799/
https://pubmed.ncbi.nlm.nih.gov/36443799/
https://pubmed.ncbi.nlm.nih.gov/31837000/
https://pubmed.ncbi.nlm.nih.gov/19745021/
https://pubmed.ncbi.nlm.nih.gov/17718399/
https://pubmed.ncbi.nlm.nih.gov/17718399/
https://pubmed.ncbi.nlm.nih.gov/27504188/
https://pubmed.ncbi.nlm.nih.gov/27504188/
https://pubmed.ncbi.nlm.nih.gov/35393288/
https://pubmed.ncbi.nlm.nih.gov/3203082/
https://pubmed.ncbi.nlm.nih.gov/34727357/
https://pubmed.ncbi.nlm.nih.gov/34727357/
https://pubmed.ncbi.nlm.nih.gov/34243791/
https://pubmed.ncbi.nlm.nih.gov/29262447/
https://pubmed.ncbi.nlm.nih.gov/35378425/
https://pubmed.ncbi.nlm.nih.gov/26466050/
https://pubmed.ncbi.nlm.nih.gov/36833622/
https://pubmed.ncbi.nlm.nih.gov/30392337/
https://pubmed.ncbi.nlm.nih.gov/30392337/
https://pubmed.ncbi.nlm.nih.gov/4026688/
https://pubmed.ncbi.nlm.nih.gov/4026688/
https://pubmed.ncbi.nlm.nih.gov/1492885/
https://pubmed.ncbi.nlm.nih.gov/36307648/
https://pubmed.ncbi.nlm.nih.gov/36307648/
https://pubmed.ncbi.nlm.nih.gov/8944832/
https://pubmed.ncbi.nlm.nih.gov/2669073/
https://pubmed.ncbi.nlm.nih.gov/2669073/
https://jpp.krakow.pl/journal/archive/11_07_s5/pdf/699_11_07_s5_article.pdf
https://jpp.krakow.pl/journal/archive/11_07_s5/pdf/699_11_07_s5_article.pdf

