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=5.2%,3.9%, 1.2%); FHEHEF/REBBRXARETIHEERRRZL TR HKZEMEZERBREET
Feftash, & EH-b XIS X 2 B R RREEREE (P <0.05), Pt X il &% R 55 (90.36/10
J7), HEILEA%(45.17/1077). 0~14 B HIFEZFEBH KRR EHN10.20/1077, RFHEER FHEEFH(AAPC =
-8.60%, P<0.001); 15~59.8 H G %EH R %65.40/1077, RIFETLEETI#EF (AAPC=1.52%,
P =0.465). ARIMATAJII BRI HARIMA (1, 1, 1), FRZEACF (HMHXEH)5PACF (ks B HXEE)H
5% A E XA ; ZARB M 20258120 A RRE 2 PR T HEH(MN3.85/105%2.37/1077).

2. 2EMERRFEETHRESE, EEXBAERERNZREE, RRFREMMNBEDEFEE.

K"
FZE 8%, WATHHE, Joinpoint[EJHHERL, ARIMARERL

LA B F TR
PR .

XESIH: BB, E2T, A, X, HER, EOW, B, B, kiR, SR, BEE, BrE.
2010~2020 = H [ R il b XAl 25 42 s e 24 43 it DA R 30T R e A Al ). Im RN ML= 2%, 2026, 5(4): 126-137.
DOI: 10.12677/jcpm.2026.54231


https://www.hanspub.org/journal/jcpm
https://doi.org/10.12677/jcpm.2026.54231
https://doi.org/10.12677/jcpm.2026.54231
https://www.hanspub.org/

BT %

Analysis of Tuberculosis Incidence Trends in
Mainland China from 2010 to 2020 and
Short-Term Incidence Trend Forecast

Yingzi Mao?'*, Yanning Bin*, Weimin Yan?*, Yuqiong Li!, Kangni Xuan?, Xinyu Huang?,
Zhou Zhou!, Haibo Tang34, Dapei Zhang!, Haichen Cuil#, Siyuan Yang5#, Ziheng Xu1:3.6#

IDepartment of Preventive Medicine, School of Public Health and Management, Guangxi University of Chinese
Medicine, Nanning Guangxi

2College of Life and Environmental Science, Wenzhou University, Wenzhou Zhejiang

3Institute of Traditional Chinese Medicine and Zhuang-Yao Medicine, Guangxi University of Traditional Chinese
Medicine, Nanning Guangxi

4Guangxi Key Laboratory of Integrated Traditional and Western Medicine for the Translation of High-Incidence
Infectious Diseases, Nanning Guangxi

5School of Zhuang Medicine, Guangxi University of Chinese Medicine, Nanning Guangxi

5Guangxi Key Laboratory of Marine Drugs, Nanning Guangxi

Received: July 4, 2026; accepted: July 28, 2026; published: August 5, 2026

Abstract

Objective: Analysis of tuberculosis prevalence data in Chinese mainland from 2010 to 2020, clarify-
ing its epidemiological characteristics to provide a theoretical basis for developing scientific and
effective tuberculosis prevention and control strategies. Methods: The data is sourced from the
China National Public Health Science Data Center. A Joinpoint regression model was used to analyze
the long-term trends in tuberculosis incidence rates from 2010 to 2020. An autoregressive inte-
grated moving average (ARIMA) model was then constructed to forecast monthly tuberculosis inci-
dence rates for the entire year of 2025. Results: From 2010 to 2020, the incidence rate of tubercu-
losis showed an overall downward trend. The annual incidence rate of tuberculosis was highest in
Xinjiang Uygur Autonomous Region (183.75 per 100,000) and lowest in Tianjin (21.91 per 100,000).
The incidence rates in Xizang Autonomous Region, Qinghai, and Yunnan showed an upward trend
(AAPC = 5.2%, 3.9%, 1.2%); the incidence rates in Xinjiang Uygur Autonomous Region and Tianjin
remained stable; the incidence rates in the remaining provinces showed a downward trend. Signif-
icant differences in tuberculosis incidence rates were observed among the seven major geograph-
ical regions in China (P < 0.05), with the highest rate in the Northwest region (90.36 per 100,000)
and the lowest in North China (45.17 per 100,000). The average annual incidence rate of pulmonary
tuberculosis in the 0~14 year old group was 10.20/100,000, and the incidence rate showed a down-
ward trend (AAPC = -8.60%, P < 0.001); The annual incidence rate of tuberculosis in the 15~59 age
group was 65.40 per 100,000, with no significant trend in incidence (AAPC = 1.52%, P = 0.465). The
optimal model for ARIMA prediction is ARIMA (1, 1, 1), with residual ACF (autocorrelation function)
and PACF (partial autocorrelation function) both within the 95% confidence interval; The model
predicts that the incidence rate in the 12 months of 2025 will decline steadily (from 3.85/100,000
to 2.37/100,000). Conclusion: The incidence of tuberculosis nationwide is on a downward trend,
but significant disparities exist across regions and age groups, indicating a need for continuous op-
timization of population-based prevention and control strategies.
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1. 5|8

T2 1% 2 F 45 % 0 BT TR R SR AL G VE RPN R GE 120 EBAERTALZL . U SOV A
RIS O AL[1]0 R 2 WAFSEROZM . W0, R SFAEIR, W AR A . M0 Bl O 55
RAE[2]o F328 T N AMRZ 228 X AR L] 298007 T 25 250% . T A S5 S B U Ok 7
[31, Mt aliA s 2 AR IS 2 25 e (ELRG IR, RS P s T 4 ) RO RO B0, 2022 4F 4 BRiBT R 4
B B35 1060 13, BISSEORSET I AL 130 J5. 1E 30 a5t m faHE K d, A g ok
TRRHHE S 3 47, (5RO 7.10%. B Z58209 B i T 35 Tt i = i B e, #5540 555 1[4
DRI, St ] R e X i 25 % R i S5 AT IR A AT R B SR S, A B 1 3 [ i 45 A e AT
o IO B E TR SR ST et — 2D ik 7 B e J i

2. BINEFE
2.1. FRIEIR
2010~2020 4F 1 [FE KR X S0 . B0 SRR AL BB 45 4% RORBABET- 0y B E T E AL P A

22 3L RO 9 35 (hitp:/www. phsciencedata.cn/Share), A F1 52 BRI IE T [ 45 1145 45
(https://www.stats.gov.cn/sj/ndsj/).

2.2. Gt oA

K BORMEEA . A0y HUDKCRIAERS B3 28, SR SPSS 27.0 B AF#EAT MBIV S vt 70 #r . fESLEERL |,
JS2JH Joinpoint 5.4.0 BAF T &Y A8 3 KA AL SSAZ A R BT R A LS . R SPSS 27.0
BAFRIE ARIMA B, bR 2025 425 6 Il 4% AW 33 AT Bl o A 38 /K HE o = 0.05,

2.3. Joinpoint [B]Y3F&EF

Joinpoint [EFRERLE —Ff F T4 B i) 18] /5 F1 AR i A A I it J7v:, s AR e v G4 — ANl
A GEERT KBTI B RIS AT XA, A AN [F]7 D] AR FE AR A H ) B (Annual Per-
cent of Changes, APC)F5E 5/ 6] B PN )1 41 4F FE A5 4K, 1 43 Lt (Average Annual Percent of Changes, AAPC).
2 APC Al AAPC J2 95% CUH AN IEAERS, RUIZEARREN B2 (AL T BT S S8 e, K%
B BEI AT R S A& 0, RUIERL T FRES . AWFTTLL 2010~2020 4 H [ 45 1%
RIFBABET-ECN RN &, £ NEH B RS Joinpoint X HLL MBI, R RFEITSEEEN S, R
FAAE TE DU 145 S5 v DU i i e U A 2R

2.4. ARIMA &8

ARIMA HT FROY i E [B] V5 22 43 37 28 8 (Autoregressive Integrated Moving Average model), A&
T I 0T 4 B TR P HE 51 R B AT R A, A LR R R AT U ) Se Tt TV . ARIMA R R D
BR(5]: 1) “PRRMER SR 2) ZorabEE; 3) HIABA: 4) BIAURLG: 5) BIAYTON . fEARRPLG SRR, @
WA TN Ei(p, d, @415 1) ARIMA B8, HR4E AIC (R fz BN AT BIC (L0745 5 e ) (B A /s
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JRI Ve T SRS ARIMA (1,1, 1), &BEAL) AIC A1 BIC {5 L% 1. AWFRIET 2010~2020 44 [H
Fl 5 4% R B R, X 2025 =455 H 43 it 45 4% ks 2R AT 7l

Table 1. Comparison table of AIC/BIC values for different ARIMA models

5% 1. N[E) ARIMA &8I AIC/BIC {EXTEER

8, d, ) AIC BIC
(0,1, 0) 152.3 154.1
(1,1,0) 148.7 151.0
0,1,1) 147.9 150.2
(1,1,1) 1435 146.8
@2,1,1) 1452 149.6

3. &R

3.1. FisEa &R MmN T EARL

2010~2020 4F, # [E KRl X it 45 4% 1 2045 AR BN 863,185 1, ~FEJ4E AN 63.27/10 735 144
EFETHON 2631.27 ], “PIJFEFET-FN 0.19/10 Ji o BAFERAE RKWE FET BB TR B AR L% 2.

Table 2. Incidence and mortality of tuberculosis in China, 2010~2020

5% 2.2010~2020 L& E L% LR/ TIHER

A R L R (1/10 TT) T %L FETZF(1/10 T7)
2010 991,350 74.27 3000 0.22
2011 953,275 71.09 2840 0.21
2012 951,508 70.62 2662 0.20
2013 904,434 66.80 2576 0.19
2014 889,381 65.63 2240 0.17
2015 864,015 63.42 2280 0.17
2016 836,236 61.00 2465 0.18
2017 835,193 60.53 2823 0.20
2018 823,342 59.27 3149 0.23
2019 775,764 55.55 2990 0.21
2020 670,538 4776 1919 0.14

2010~2020 4, &4 F 35 R AT = A2 ¥ R4t S /R B8 1X(183.75/10 J5) PujEk HIG X (148.60/10 J7)
TN (124.98/10 J1); EXRIHR G =402 117R(33.25/10 J5)s _FiE(Q27.57/10 JiHFIKER21.91/10 i),
2010~2020 5, A FIIIET [ = A HramdEE /R HIR1X(1.26/10 J3)~ PUjE H 6 1X.(0.60/10 J3)F B JeiT
(0.47/10 J3); EXJFET-H g =ALZBEPE(0.10/10 J3). thii(0.07/10 JI)FITIE(0.06/10 Ji). %& F15 K Iw
B EBRE . TR EBAEI AT R B AR WL 3.
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Table 3. Incidence and mortality of tuberculosis in various provinces of China, 2010~2020

5% 3.2010~2020 F2=EZE AR A RITLTIFRL

BHRATHIX SRR FERRIFH(1/10 1) SESFETHL FEIBETIFR(1/10 JT)
A 34,985 57.19 97. 0.16
Jenti 7224 34.41 22 0.10
Zizyega) 17,850 46.70 44 0.12
HikE 15,658 60.52 41 0.16

JTHEHR BRI 43,420 91.61 168 0.35
J"HRE 78,189 72.37 124 0.11
FNE 43,831 124.98 136 0.39
bratak) 8592 94.91 23 0.25
b=y 33,915 45.89 44 0.06
bEESy 58,608 61.99 116 0.12

ROy MK 29,726 77.95 180 0.47
biR ey 43,489 74.83 76 0.13
WEH 55,655 82.78 130 0.19
ARG 15,689 57.35 41 0.15
LA 31,409 39.39 97 0.12
MNESY 32,970 72.67 62 0.14
TTH 24,952 57.08 140 0.32
N EIRKX 13,690 54.88 33 0.13

THMEEHBX 2841 43.17 10 0.15
HiFg 6664 114.83 11 0.19
thZRE 32,516 33.25 102 0.10
INEES 16,706 45.87 24 0.07
Bevtizs 22,356 59.21 38 0.10
kg 6624 27.57 62 0.26
UK 55,927 68.53 167 0.20
R 3282 21.91 18 0.12

PE H V8 X 4712 148.60 19 0.60

B R R 5B X 42,450 183.75 291 1.26
FAEe) 27,222 57.96 96 0.20
Wig 28,579 51.58 112 0.20
HER T 23,406 78.57 109 0.37
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2010~2020 4, PHALAFERIAIRR G E (90.36/10 J3), HEFE(79.34/10 J3)IRZ, TUFI(78.44/10 JI)Ri 58
= HH(71.61/10 J3)FIZL(64.46/10 T T HiZE /K H4(46.08/10 J3)FIHEAL(45.17/10 J3) KI5
o BT [T =2 R ICNPEIR(0.39/10 )+ Z6(0.33/10 J3) PERI(0.27/10 J5). 4= LR HEE 43 X 1)
Jili S5 A% AR 1) KR RAFAE Gt S 22 T (2 = 2054770.76, P<0.001). PIGLLIZR BT, &t BR ) [X (7] 6E 45 K 0 %
ZRBEEP<0.05). HAILZE 4,

Table 4. Incidence and mortality of tuberculosis in different regions of China, 2010~2020
7 4.2010~2020 F2ERE IR 5 XFHEZ L RAETIER

CSOY RS

FEIFETR

Hh 3 53 X SERR R (1110 ) FERHET R (1/10 75)' it o
#k 70,367 64.46 361 0.33 e
IR 184,933 46.08 576 0.14 d
Herh 157,752 71.61 320 0.15 g
b 74,907 45.17 141 0.09 a
g 130,200 79.34 315 0.19 f
Fadk 90,019 90.36 391 0.39 b
[t 155,097 78.44 526 0.27 c

T AACBXEEBRLE . HHE. TT8E. ERBXEE BT, WRa. iils . 286 s . LA,

AR . et XS . WHEE . WikE . FAe X E S, REW . Wb IhieE . W HR X,

X AT KA. IRERARX, A XA ERkIE . Hilg . Figd. TREREARX. g
HRARX . XA EERT, PUIE. SNE. mlE . IRARX. METRANTEEZR, ARTRA
ESRTE S

2010~2020 4E, >60 2RS4 14 K09 A 9(120.50/10 J3), KR 15~59 5 R 41(65.40/10 J5),
0~14 L FERHEAL(10.20/10 Fi); =60 LERBHFELIIET- R i m(10.40/10 J7), HIKE 15~59 LHERH
(2.50/10 J3), 0~14 B 4ERHHAK(0.20/10 J1). SAERHENRIRE. FEXRFHHR. FEHT-HAELIE
TR AR WL 5.

Table 5. Mortality of Tuberculosis in various age groups of China, 2010~2020
% 5.2010~2020 F £ E & FURAMER LB THER

s s R i
0~<14 118,752 10.20 1465 0.20
15~<59 7,456,386 65.40 115,876 2.50

>60 2,476,858 120.50 175,649 10.40

3.2. MEBREREES ST

1E 2010 & 2018 FEHAMA], g% R R IR 2 NS, FEEBME S APC H4-2.24%, M
2018 3] 2020 4=, Mgz MR ER M —5 T, APC {HN-8.55%. WK 1.
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All: 1 Joinpoint

= Observed
| 2010~2018 APC =-2.24°
—2018~2020 APC = -8.55°
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RQ
* Indicates that the Annual Percent Change (APC) is significantly different from zero at the alpha = 0.05 level.

-- Test Statistic and P-Value not avaliable for the Empirical Quantile method.
Final Selected Model: 1 Joinpoint.

W: 1)FBS: K¥G: RQ: 4Ffy; APC: fEEAILE . 2) AEEIR 2010~2020 4F r [ kBl H [X il 45 2% 5% 99
JE485 %o Joinpoint [EIH 4 HT SR LUK R MR B E(ERNGE 1), SHB APC EriETEF . KIEHSE RBEEM
A A TT A — B

Figure 1. Trends of incidence rate of tuberculosis in Chinese Mainland from 2010 to 2020

1. 2010~2020 e E A XAtz &2 BRI TGS

3.3. BEMEZLREEH S

2010~2020 4F, FHJ 8 X IS R0 5 2 ETHEH(AAPC = 5.20%, P=0.001), T % 5 %
£ ETHES(AAPC = 3.90%, P =0.024), =&z kmE R ETHEF(AAPC = 1.20%, P =0.007); Kif
T RUHT SR A R A DX G5 A% R 36 0 . AR % s Hofh s I 5% R i e ) 2 2 R a3 (P <
0.05). VUL 6.

Table 6. Trends of incidence rates of tuberculosis in all provinces of China from 2010 to 2020

5% 6.2010~2020 FEEHZEH AR A RET LGS

BPATHUX R 2 AAPC e Z 1 Pl
TR s

TR TR -3.1 -4.2 2.2 —6.779 0.001

JexT TR -2.5 3.4 -1.6 —6.457 0.001

fizke£9) TR -2.0 -3.1 -1.0 —4.374 0.002

Hil& TR -9.7 -11.5 -1.7 —11.846 0.001
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IR R X TR -2.5 -3.6 -1.4 —5.286 0.001
I"RAE TR 3.4 -4.9 -2.1 -5.396 0.001
DK=Y TR 2.8 -4.0 -1.5 -5.093 0.001
ataEe) TR -1. -2.7 -0.6 -3.659 0.005
ba By TR 4.2 -5.0 3.4 -12.064 0.001
EEEES R 4.3 -5.3 3.2 -9.055 0.001

HIRITE R —6.6 -9.3 -3.8 -5.271 0.001
biik sy TR 4.2 -5.5 -3.0 —8.002 0.001
WEH N -1.0 -1.9 -0.1 —2.442 0.037
ARG N -8.2 -9.6 -6.8 -13.676 0.001
L8 TRE -5.8 —6.2 -5.4 —28.263 0.001
MNESY TRE 2.0 -3.3 -0.7 -3.423 0.008
L8 3 -3.3 -5.0 -1.5 —4.257 0.002

MNEHERKX L 4.3 6.4 -23 —4.673 0.001

TEEKRABX TR -3.7 -5.5 -1.9 —4.846 0.001
HilEE EF 3.9 0.6 7.2 2.719 0.024
R4 TR -4.3 4.8 -3.7 -17.256 0.001
HITiES) TR -7.5 -8.3 -6.7 -20.728 0.001
Bevhss T -2.5 3.4 -1.4 —5.440 0.000
b TR -1.2 -2.0 -0.5 -3.872 0.004
IIPIE=) TR -3.5 -4.0 -3.0 -14.981 0.001
REETT P 0.7 -0.9 22 0.984 0.351

FaE Ea X +F 5.2 3.9 6.6 8.542 0.001
BrsEgEE R HIRIX P 1.8 -3.5 7.4 0.756 0.469
PR L 1.2 0.4 2.0 3.460 0.007
WHTA R -3.0 -3.5 2.5 -12.581 0.001
HERTH TR -1.8 2.5 -1.1 —-5.924 0.001

E: 1. AAPC: “PIFERNH LT A). Note: 1. AAPC: Average annual percentage change (the same below).

3.4. EFEREMEZEREMHA TGRS

2010~2020 4, 0~14 ZH NFEMEEZ KRR R RE T FEH(AAPC = —8.6%, P < 0.05), LT -H L
FAREA s 15~59 % H NFEM 45 1% 209 % T0 0 3 BB H(AAPC = 1.52%, P=0.465); 60 % DL FAFHYEH
i 45 4% 995 SR I TE 3 2 AR AL A B (AAPC = 1.57%, P = 0.480). £ 7.
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Table 7. The trend of incidence rates of tuberculosis across all age groups in China from 2010 to 2020

% 7.2010~2020 FLEH B FLAMERLRETHBER

95% CI
FEW M i A=y =k AAPC VA P
TR BB
0~<14 T % -8.6 -13.5 -3.5 —3.765 0.000 4
15~<59 & 1.52 -20.0 66.2 0.762 0.465 0
>60 Fra 1.57 -26.0 81.3 0.737 0.480 0

3.5. AL mES T

JRIE A (A 2(a)) 24— 2 90 J5 P Fa(ADF #56 P < 0.05), R3E% 70 5 il & sy ARIMA
(1,1,1) (R2=0.605, P=0.038), ¥%% 5% ACF M PACF ¥JI&1E 5% E(S X AN, JNAMS, MaEs
SERRMLAE )&, & TR 20) R 2(c)). FIFZRERITRM 2025 4F 1~12 H A g % ko s &
RN EE, HARIE 8.

—
0
g
—
(e
~
—
<

—— K% Incidence rate
—— L &1H Fitted value
THRIME Predicted value

RI% A Incidence rate (/100 000™)

KIFZE Incidence rate (/100 000™)

-2 L L L =, L L | L L
2010/01 2013/01 2016/02 2019/03 2009/06 2013/06 2017/06 2021/06 2025/06
H £ Date H # Date
(b)
20

\ B Acr 207p PACF

15+ 15+

7% % Residual
=

F% 7 Residual
=

St St
u
O 1 1 1 1 1 1 1 1 ] 0 1 1 1 1 1 1 1 1 ]
-1.0 0.8 0.6 04-02 00 02 04 06 08 1.0 -1.0-08-0.6-04-02 00 02 04 06 08 1.0
FEIR Delay FEIR Delay

E: ARIMA: HEIHZES#EFE): ACF: HMKEE: PACF: fi HAHKEE: (a): KMENEGBFIIE; (b): —
Mryfkor JE %2 ACF EIFIBRZE PACF B; (c): ARG KIS E .

Figure 2. Results of ARIMA model establishment for Tuberculosis incidence rates in China provinces from 2010 to 2020
B 2.2010~2020 F £ E ML H R ARIMA HERETER
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Table 8. Projected annual incidence rates of pulmonary tuberculosis in China, January-December 2025

% 8.2025 £ 1~12 B £ E %N % m &R

P T S0 KIRHR1/10 J9) 95% CI _FR(1/10 J3) 95% CI FBR(1/10 J73)
2025/01 3.847470 4538778 3.156163
2025/02 3.006962 3.705314 2.308609
2025/03 3.853373 4.553468 3.153279
2025/04 3.781634 4.484083 3.079184
2025/05 3.815638 4.518088 3.113189
2025/06 3.611008 4313458 3.842143
2025/07 4.160278 4716707 3.603849
2025/08 3.177585 3.880034 2.475136
2025/09 2.926599 3.629048 2.224150
2025/10 2.846429 3.548878 2.143979
2025/11 2.540897 3.243347 1.838448
2025/12 2.364970 3.067419 1.662520
4. g

A B B G5 R R 26 AN 2010 A1 62.11/10 T3 LAAUIS B2 [ 28 2020 1) 47.76/10 5o b 3g—Bir Bt
(2010~2018)f1) APC 15 H-2.24%, X3 B E FAE M 254% 5 W2 Wy« va 7 Ay 42 07 Th A5 2 2 o, mf
REE LN ERA K 1) BRET DAERRRREAN, 152 MW Zpa TAE P InaEse s s, 12
BE OIS A0 B AR MAE AR, T BB 2 0w B va SO B OCE R [6]. 2) 2011 4, E %R
TRATTENR (A EEEZmPERI(2011-2015 4F)) 1, R “HHbBMERA . M. B SRELR IR 4%
Y, BSOS R ET PN . BRI RILA 0 TR DR A B A IR SS
BR” , 2016 FhE5Z B FH E NN FIX A RS FEAR A IL AT H W[ 7]-[9]. 105 kB APC
HN-8.55%, FEREIEFEMRIGAR, nIRERHT: 1) BB iA BN RREE I, HlE s 7 — &R
FVERT ERIB S BOR BN, W45 % 8 SR A B s Wi BB T 250, kiR T R AR, 1RE
TEEMBITRMPE[10]. 2) #EaSUF IR BRI S A R T B I 45 % B 2 03 T a R, Rk
SXof it 5 A% RN R R 97 428 T TR B 2 A v
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