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[ Abstract] Objective To analyze the mortality characteristics, life loss status, and temporal trends of four major types
of chronic diseases (malignant tumors, cardiovascular and cerebrovascular diseases, chronic respiratory diseases, and
diabetes mellitus) in Qinghai province from 2015 to 2022, thus providing a scientific basis for the prevention and control
of these diseases in the region. Methods A total of 77 582 death case records were collected from 10 national-level
mortality surveillance sites in the Mortality Surveillance System of Qinghai Province during 2015-2022. Indicators
including crude mortality rate (CMR), standardized mortality rate (SMR), age-specific mortality rate (ASMR), avoidable
potential years of life lost (PYLL), avoidable potential years of life lost rate (PYLLR), and avoidable average years of life
lost (AYLL) of the four major types of chronic diseases were analyzed. The average annual percent change (AAPC) was
used to describe their temporal trends. Results From 2015 to 2022 in Qinghai province, the CMRs, preventable crude
mortality rates, and treatable crude mortality rates of the four major types of chronic diseases all showed an increasing
trend (AAPC = 4.363%, 2.047%, and 3.011%, respectively; all P < 0.05), while no statistically significant differences
were observed in the trends of SMR, preventable standardized mortality rate, and treatable standardized mortality rate (all
P >0.05). From 2015 to 2022, increases were observed in the CMR, preventable crude mortality rate, and treatable crude
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mortality rate in males, urban populations, and rural populations, the CMR in females and pastoral populations, and the
treatable crude mortality rate in pastoral populations (all P < 0.05). Only the treatable standardized mortality rate of urban
populations showed an upward trend (AAPC = 2.853%, P = 0.002). The mortality rates of the four major types of chronic
diseases in Qinghai province increased with the increase in age (all P < 0.001), and the avoidable age-specific mortality
rate in males was consistently higher than that in females (all P < 0.05). The avoidable mortality rate was the lowest in
urban populations across all age groups. The results of the life loss analysis showed that the treatable PYLL and treatable
PYLLR of the four major types of chronic diseases in Qinghai province from 2015 to 2022 increased, while the
preventable AYLL and treatable AYLL decreased (all P < 0.05). From 2015 to 2022, the PYLL in males, as well as the
PYLL, preventable PYLL, treatable PYLL, and treatable PYLLR in urban populations increased; the AYLL and
preventable AYLL in males, AYLL and treatable AYLL in females, PYLL in rural populations, and AYLL, preventable
AYLL, and treatable AYLL in rural and pastoral populations decreased (all P < 0.05). Conclusions From 2015 to 2022,
the mortality rates of the four major types of chronic diseases in Qinghai province presented an upward trend, and this
upward trend became more pronounced with the increase in age. The burden of life loss in urban areas was aggravated,
whereas rural and pastoral areas achieved remarkable effects in reducing the average life loss of the population with
chronic diseases. Reducing treatable and preventable deaths of the population shall serve as the goal for future prevention
and control work

[ Keywords] four major types of chronic diseases; malignant tumors; cardiovascular and cerebrovascular diseases;

Chin J Public Health, Sept 2026 Vol.42 No.9

chronic respiratory diseases; diabetes mellitus; mortality characteristics; life loss analysis; Qinghai province

2023 4F 0 B o, v EE R AR T N B
b G I T A R0 AR A T H ) 88%!,
S DI 8 o i I 0 IR 2R 9 T
R PR 8 9 ARER 1) DY K 2818 1R 8 Rl o 3R I IR
(¥ 3= B B0 DR A0 i B L ) AP i kb
o L, 2020 45 S M BLIERE Ry 19.74%P),
B T A 17% (07 5K, e R,
AT A0 A0 T IR $ AT DA RO Al BT AR R 5%
8 51 S TN BE R 5 R O D A gy
B 2015—2022 4F 7 i 4 8k iR L 0 i I A R
T~ I 28 295 92 05 ANURE FR s DU DK 248 P ) BB T
RRAE Je o 75 d 401 R A% LA AR Ak 3, iz X U
KNG V5 1 T 2 1 SR AL 2 2 R W, A HIE 7Tk
% 2015—2022 FFFH#E LA M R Gi b 10 4~ [H
KR ACIE WS I 51 77 582 B FE T- A KL Hs,
VY K 218 1R o8 1R A6 T 2 A JE T 2 L AR e il
FETCZe | ] ik 4 1R 98 £ 98 7% 4 41 (potential years of
life lost, PYLL). 7 i 4 ] J& 73 % (potential years
of life lost rate, PYLLR ) Al 7] 3 40 1) ~F- 451 75 i 45 2
4 (average years of life lost, AYLL) %5 & #5v, JF K
FH ¥ 35 4F B A8 46 1 73 X (average annual percentage
change, AAPC) #ifi id HAZfL i %4

1 B#RERE

L1 ##kB 201541 H 1 H—20224 12 A
31 HEWA 10 4> B 5 ) a0 o o0 i
I 5« WP 5% 438 96 9 AHOBE PR s DU K K48 P
FET-H R R IE T H WA S0 R R & 4 AR
RN ATETAN R R, G4 N R ARG EAE T
5B . 2015—2022 = N T RBRIE T HiEE Rt
JRGETE I AR N T T R R B R R A
W A XA I R A AR IX 3 38, H A g
ALFETE T AT IR AR DXL IR X IR AL XA X R

X ARFEE T HES X KBS EREE DK
WEAR T 7S B (X)) 5 H00 X AL 36 B b #h [X DL AR i
b X 35 . BT BCHE 35 5K FH 2 9 R A O {5 ) A
(1) 18 Br 48 vF 43 25 3 IRIB AT A 5 — %5 ) (Inter-
national Classification of Diseases, 10th Revision, ICD-
10) 100 3 R AR BEAT 40 2K o HAKIE K g5y« %
PE R (CO0~C97), 0 i 1L 45 595 (100~199) , H
JRI (E10~E14), 18 VE I 2 4895 95 (J30~1798) o
AJ G AR T 3 A A] TR AR T A AT YR T BB TS . AT T
B A6 T4 = Ea] DLIE ik A R A 3% AR 2%
55 - T e (BRI LR 508 /45 8 R AR 2 /i, BAId D
R ) R BT R R n] R T (BT R ) [
BT FR F EE vl I A R AR R AR T TR
Jite 38 G P BB T TR DAL, AL HE g TR AR 9T (BRI TE
PR KA DR AR ) B, AT G AT T AR N
PEAG AR R GRS bR, AT PEAL R T B A
b AN B A AR 45 JR U8, T R 4 B ) 4 A SR
E BrAn i, BP 2022 41 H H&EFGES KIRHA L)/
Wi BE 48 11 JR 3R AT TR AN AT YR T IR AR T R A
T, TSN 0~74 % . BAKE] B A R g
fi oy % 983 (CO0~C14. C15. C16. C22. C33~
C34. C45. C43. C67. C53); o i I & < 95 (171
110~113. 120~125. 160~169. 170. 173.9) ; ¥ JR
(E10~E14); 18 ML R 48759 (J40~J44. J60~
164, J66~170. J82. J92) . R yHJ7 ALIN Zw bl N &
P Bf9RE (C53. C18~C21. C50. C54. C55. C62. C73.
C81. C91.0 C91.1) 5 «Ca i I 5 %995 (110~113+ 115+
120~125. 160~169. 170, 171. 173.9. 100~109. 126,
180. 182.9); ¥ R ¥ (E10~E14); 18 M M & 4 9
I (330~ J39. J45~ J47. J80. J81. J85. J86. J90.
J93. 194)P1, 2015—2022 4 A\ F1 2 %% B K U5 T 55
WEG . PR N TR 2010 4241 A 113
7 A a1,



PE AT 2026 45 9 A28 42 555 9

Chin J Public Health, Sept 2026 Vol.42 No.9

- 1117 -

1.2 4 20152022 FEH A Y KK
P99 B8 T B0 HE th 428 B X A0 R W A s N &
Fp ] 5 9 T 4 AR N DB TS R OB ] A
ARG, AT ARG 1. B =57 Wb
2 i) HR 0 Tl N 53T R R B A% A R AL R 4 B B
o ‘ﬁi;iﬁﬂ&iﬁ%%n%ﬂME%%%%%&%E%%'E,
PLAR ABE R AT 43 K Be it

1.3 %47 K Excel 2016 34 2 57 58 K %
W . N A SPSS 23.0 F8 i 84 LA 2020 4 F A
Wit 75 iy 73.96 & U g BEuk, o DU K 248 1 995 4
FETH . AR BE TR AR I JE 12 % ] i 4 St
-3 DL K A 38 40 i) PYLL. PYLLR F1 AYLL &5 48
PR HEAT V5o AT RE G 11 B0 T Ee=H AL B ] Py ] ok
G F6 T B /547 I 18] P 3N 3 Tﬁ%ﬁ’]
PYLL=Xaixd;, ., gq;=e—(i+0.5), ey Tl &
(%), ifQFRER H GE 5 L E 8 QHEP{E),
a; A3 F N i AR 6 4L IR TR 77 iy 5 S PR AR T 4R
W2 2, diARFRAZ A WS 2 R 8 S BB T N B T e
Hu ] PY LLR=F] 4 PYLL/Nx 1 000%; Hr, N {8
FFrE N D5 T ) AYLL=n] % 42 1) PYLL/

B4 S 21 AT B G pE T AN % U2, SR A Joinpoint 5.0
Gt AT A AAPC LA & DR E
K 2 BRI o M AR R AE RS B R A ARk, 3F
K 2 K56 BEAT R A L. R 5 K HE S XU A
5 0=0.05,

R

2.1 20152022 FHHE AWK ERBERATH
WA TAAS(KD) 20152022 FEFH A VIR
NG M R E T 2R ] T AL BE T R A ] VR 9T
FAE T R 2 A (AAPC=4.363%- 2.047%
F13.011%, 3] P<0.05); (HARALFET: 2 0] Fil i bx
R BE T R A G IT A A B0 T R AR L 34 22 7 3
TG (3 P>0.05) o ANEHFEARES, 2015—
2022 5 4 DU S8 M5 B L 3k AR RN
R AE T 2 AT T A A6 T2 A AT a7 AL BB T
R, oA IX N B R E T % DL R XN B 1
AR YT R AE T R I 2 b T 35 (3 P<0.05) 5 AU I
T NFE VR IT AR AL PE T2 F 2 T+ % (AAPC=
2.853%, P=0.002) .

bx

g

2

R 1 2015—2022 SFEFHIFE VRSB ILT 15O AR S
Table 1 Mortality rates and temporal trends of four major types of chronic diseases in Qinghai province, 2015-2022

AR A TP AL T L AVRIT LT L
FHE 3 SRS/ hAsET %/ il e bAsET %/ il e Frtbgtrs/

(1/1073) AAPCR (1/1073) AAPCR (1/1073) AAPCR (1/1073) AAPCH (1/1073) AARCRe (1/1075) AAPCR

B 2015 41926 3.744@ 562.43 0.661 14469 22672 162.95 -0.393 6848  2.883@ 75.69 0.934
2022 584.60 630.62 184.64 174.29 86.65 81.80

ZfE 2015 29661 5.122@ 363.30 1.240 81.18  1.186 82.25 -1.059 4267 2853 43.53 0.616
2022 45833 430.66 92.69 77.12 55.24 45.75

W 2015 31391 6.066b 34778 1.510 7826 24082 73.34 —0.116 4267 51700 35.81 2.853 2
2022 481.23 420.91 91.67 74.80 55.24 46.31

KE 2015 40130 3.032@ 549.65 0.865 129.82  3.1302 147.43 —0.731 7145 22682 80.58 -1.373
2022 537.72 573.83 176.35 153.91 86.83 76.02

MIX 2015 36040  3.566° 543.74 1.456 13566  1.139 176.11 -1.720 57.12  2.586%@ 72.11 —0.041
2022 51475 640.29 168.51 180.62 74.98 79.63

ik 2015 35775 4.363@ 456.68 0.932 112.86 20472 120.84 —0.859 5554 30112 58.92 0.252
2022 522.74 526.07 139.73 123.86 71.31 63.26

¥E:a P<0.05; b P<0.001.
22 20152022 FHHEEWRERERTRFEE WHRR TR E ETHES (1 P<0.05) . 70V
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T2 20152022 SEFHHFE VYRS PER A [F AR BB T2 (1/10 J7) A4k ifa

Table 2 Mortality rates and changing trends of the four major types of chronic diseases by age groups in Qinghai province,

2015-2022 (per 100 000 )

FEWI L 20154 20165F 20174 20184 20194 20204 20214 20224 AAPC/% tHE PiE
0~ 7.15 10.19 5.00 11.98 8.72 13.98 6.11 8.30 1.504 0263  0.801
5~ 2.76 457 3.62 451 1.04 4.02 4.02 1.80 -5.538  —0.674 0.526

10~ 7.07 10.07 7.86 2.94 1.79 2.76 7.36 6.00 -5518  —0.300 0.764

15~ 7.89 7.90 14.72 8.48 8.54 7.48 12.16 5.69 -2.534  —0.533  0.613

20~ 9.91 8.60 13.66 5.83 9.82 15.80 15.80 14.90 8.502 1.663  0.147

25~ 23.79 24.69 23.21 14.56 16.61 16.27 17.13 859  —11.110 —3.686 0.010

30~ 31.30 29.77 13.94 32.39 27.83 26.84 23.49 20.22 -2.851  —0.637 0.548

35~ 39.05 52.97 36.77 38.50 42.49 41.92 43.25 38.11 -0.821 -0.436 0.678

40~ 82.75 95.26 84.02 75.00 87.44 88.83 75.65 81.09 -1.153  -0.921 0.393

45~ 146.79 138.43 138.51 143.27 148.86 153.51 135.48 149.29 0426 0594 0574

50~ 350.64 428.29 446.65 456.40 274.88 267.63 220.25 257.55 -8.573  -2.953 0.026

55~ 418.56 472.82 410.88 459.95 533.29 514.54 538.02 572.94 4462 4515 0.004

60~ 955.88 1083.47 1049.96 1059.05 859.57 826.30 701.75 760.38 -5.443  -3.739  0.010

65~ 1490.17 1427.50 1588.94 1 446.68 1545.66 1406.84 1476.78 1548.51 0.166 0232 0.824

70~ 2376.07 2265.19 2501.72 2214.68 2532.32 2319.81 2382.39 2609.16 0.975 1.125  0.303

75~ 4230.40 4161.48 4534.44 4265.78 5351.39 4582.52 455523 5270.36 2714 2293 0.062

80~ 8318.91 8361.98 9661.84 9735.99 9526.09  10422.17 9984.14  11279.73 3912 5493 0.002

=85 13252172 14871272 17525332 17842742 19530982 13786452 14194942 16768.592 0.939  0.404 0.700

VE:a RREERYLE S, P<0.001.
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Fig. 1 Trends in age-specific and avoidable mortality rates of four major types of chronic diseases among different populations in

Qinghai province, 2015-2022
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Table 3 Life losses from deaths of four major types of chronic diseases in Qinghai province, 2015-2022

RHE 4y PYLL/ A4 AAPC/% PYLLR /%o AAPC/% AYLL/AE AAPC/%

Bk 2015 27 594.20 1.8392 419.26 0.865 562.43 -2.7732
2022 33 585.80 584.60 630.62

itk 2015 14 823.92 -0.115 296.61 —0.622 363.30 —-5.287°
2022 15 321.08 45833 430.66

Wi 2015 10 645.68 51402 313.91 -2.371 347.78 -4.307
2022 15 406.16 481.23 42091

iZ) 2015 18 635.40 -1.045@ 401.30 0.255 549.65 -3.6422
2022 17 430.84 537.72 573.83

X 2015 13 137.04 —0.098 360.40 0.694 543.74 —4.0302
2022 13 974.00 514.75 640.29

&it 2015 42 418.12 1.239 357.75 3.284 456.68 -3.397
2022 48 906.88 522.74 526.07

##:a P<0.05; b P<0.001.
R4 20152022 G551 PRI M ] T B8 T304 175 L
Table 4 Life losses from preventable deaths of four major types of chronic diseases in Qinghai province, 2015-2022

FFIE Ehy PYLL/ A4 AAPC/% PYLLR/%o AAPC/% AYLL/AE AAPC/%

Bk 2015 14 487.58 1.719 17.50 0.789 12.09 —1.4422
2022 17 918.90 20.02 10.84

itk 2015 6502.52 1.846 7.83 1.439 9.64 -0.730
2022 7152.82 8.37 9.03

Wl 2015 5042.74 3.612a 8.41 1.863 10.75 —0.543
2022 6748.80 9.45 10.30

AT 2015 8 706.34 2259 14.99 1.435 11.55 —1.644 2
2022 10 297.00 17.93 10.17

X 2015 7241.02 -0.091 15.12 0.035 11.15 -1.096 2
2022 7.990.44 17.34 10.29

&it 2015 20990.10 1.524 12.65 0.854 11.21 -1.173 2
2022 25071.72 14.33 10.26

F:a P<0.05.
5 20152022 FHIFE PRI M PR ITT FE TG 1 00
Table 5 Life losses from treatable deaths of four major types of chronic diseases in Qinghai province, 2015-2022

RHE 4y PYLL/ A4 AAPC/% PYLLR /%o AAPC/% AYLL/4: AAPC/%

Bk 2015 7726.82 1.912 9.33 0.961 13.63 -1.671
2022 9201.98 10.28 11.87

itk 2015 4005.32 2.264 4.82 1.741 11.30 —2.123a
2022 4550.62 5.33 9.64

Wi 2015 2521.18 7.039 421 52152 10.82 0.053
2022 4361.88 6.10 10.82

Ak 2015 5465.90 -0.129 9.41 -0.249 13.17 —2.466 1
2022 5388.56 9.39 10.81

HX 2015 3 740.06 0.087 7.81 0.212 13.67 23122
2022 3 966.68 8.61 11.48

&it 2015 11732.14 1.8152 7.07 1.136 2 12.73 -1.8172
2022 13 752.60 7.86 11.02

#E:a P<0.05.
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