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Increasing pressure ulcer burden in China: Age and gender differences based on
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[Abstract] Objective To analyze the burden of pressure ulcers and its changing trends among the
general population (all age groups) and the elderly aged 65 years and above in China based on the global
burden of disease (GBD) data from 1990 to 2021, predict the burden trends from 2022 to 2035, and address
the public health issues of its unclear medium- and long-term trends and insufficient precise interventions in
its prevention and control in order to provide support for formulating targeted prevention and control
strategies. Methods The GBD database was used to extract the incidence, mortality and disability-adjusted
life years (DALYs) of pressure ulcers in the general population and in the elderly aged 65 years and above in
China from 1990 to 2021. Meanwhile, the age-standardized incidence rate (ASIR), mortality rate (ASMR), and
disability-adjusted life rate (ASDR) of the general population were also extracted, and the age-standardized
rate (ASRs) corresponding to the elderly population aged 65 years and above were estimated based on the GBD
2021 standard population. The average annual percentage changes (EAPCs) of ASRs were calculated to assess
the trends. Bayesian age-period-cohort (BAPC) model was adopted to predict the ASRs and their changing
trends of the general and elderly population from 2022 to 2035, respectively. Results  From 1990 to 2021,
the number of pressure ulcer cases in the general population of China increased from 163 508. 67 (95%CI:
142 891. 48~184 055.10) cases to 397 312.27 (95%CI: 360 058. 44~444 875.78) cases, the number of
deaths soared from 242. 51 (95%CI: 125. 26~702. 84) cases to 3 131. 54 (95%CI: 1 562. 60~4 126. 85) cases,
and DALYs increased from 11 965. 10 (95%CI: 7 820. 54~21 703.78) to 61 933.91 (95%CI: 36 313. 26~
77 402.42). During the same period, the EAPCs of ASIR, ASMR and ASDR were 1.06 (95%CI: 0. 84~
1.28), 3. 63 (95%CI: 3. 45~3. 81), and 2. 76 (95%CI: 2. 60~2. 92), respectively. In 2021, the number of male
cases and DALYs were both higher than those of females, while the number of deaths was similar. The ASIR,
ASMR and ASDR of the males were all higher than those of the females, and the growth rates of both genders
were relatively fast. All indicators were increased significantly with age. It is predicted that by 2035, the
ASIR, ASMR, and ASDR in the general Chinese population will continue to rise significantly. From 1990 to
2021, the number of pressure ulcer cases among the elderly (=65 years old) in China increased from 42 334. 95
(95%CI: 35 739. 05~48 930. 84) to 238 431. 65 (95%CI: 212 539. 53~264 323.77). The number of deaths
rose from 204. 97 (95%CI: 93. 33~316. 60) to 2 871. 02 (95%CI: 2 334. 39~3 407. 66), and DALYs increased
from 4 619. 74 (95%CI: 2 990. 73~6 248. 76) 1o 43 968. 28 (95%CI: 37 542. 85~50 393. 70). The EAPCs of
ASIR, ASMR, and ASDR were 2. 62 (95%CI: 2. 44~2.80), 3. 54 (95%CI: 3.38~3.70), and 3. 28 (95%CI:
3. 14~3.42), all of which increased significantly. In 2021, the number of cases, deaths and DALYs among
elderly men and women were similar, but the ASIR, ASMR and ASDR of men were all higher than those of
women, and their growth rates were faster. It is projected that by 2035, the ASIR of the elderly population will
significantly decline to 146. 24(95%CI: 140. 35~152. 14), with an EAPC of 0. 57 (95%CI: -0. 64~-0. 50),
while the ASMR and ASDR will continue to rise and remain higher in males than in females.
Conclusion From 1990 to 2021, the number of pressure ulcer cases, deaths and DALYs among the general
population and the elderly in China increased significantly, and the ASRs rose rapidly. The burden of
pressure ulcers increases significantly with age and is higher in men than in women. Predictions show that
ASIR in the general population will continue to rise, while that in the elderly will slightly decline. However,
the ASMR and ASDR will continue to increase. Countermeasures Continuously strengthen the prevention

and control of pressure ulcers, implement precise intervention for the elderly, especially older men, promote



2550 i A5 72 R R 27241, 2025, 47(20)

http ://aammt. tmmu. edu. cn

standardized nursing guidelines, enhance training and resource input in primary medical care, and establish a

national pressure ulcer monitoring system.
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FE7) SRR =65 2 A CE SO BENRE”) I g
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95% CIL T 0, MU EMMFE . Mo, AWFTEIE
TSR ) AR 20 04T 1 MV 2H 70, LA 4 T Al
Wb E AR e AT R . 5 R
DT I 3p 4% % - B 1 - B 81 (bayesian age-period-cohort,
BAPC) #2751 Fi ] 2022—2035 4F [l — i A BE B
AE NHERY ASIR . ASMR \ ASDR FliZ it 1 (1) EAPCs, LA
PG ROk g S 40 K (a3, BT A et i e 2
BRI | 25 95% CTAEAE 0 5 P<0. 05 i, IA T 22
SEAGIEE L

2 #R
2.1 — AR R I IR A BB TR
2.1. 1 HEfnHag Pl 1990—2021 4, 1 [#—fik

NBEFEIE B E0H 163 508. 67 141(95%CI: 142 891. 48~
184 055. 10) FF & 397 312. 27 441 (95%CI - 360 058. 44~

444875. 78) 3K 142. 99%. FETHUH 242. 51451(95%Cl:
125.26~702. 84 ) 3 % 3 131. 54 {51 (95%CI : 1 562. 60~
4126.85) ,#4K 1 191.30%., DALYs H1 11 965.10 A
4£(95%CI -7 820. 54~21 703. 78) FF % 61 933. 91 A4F
(95%CI:36 313.26~77 402.42) , 35K 417. 62%(F 1),
ASIR ASMR X ASDR4331H1 18. 32/1077(95%Cl:16. 37~
20.52) .0.08/10 J3 (95%CI: 0. 04~0. 21) A1 1. 75/10 J1
(95%CI: 1. 15~3.5) FF & 22. 69 /10 J7 (95%CI - 20. 68~
25.15) .0.21/10 J3 (95%CI: 0. 11~0. 27) F1 3. 65/10 J7
(95%CI:2. 16~4.55). EAPC/r54 1. 06.3. 63 F12. 76
(95%CIAE0), ¥ E LFE 1),

2. 1.2 FEEAHEAERSHEN2ZES 20214F, FE
BEFERE KRG KCH 232 498. 95141 (95%C1: 209 054. 27~
259 869. 32), ZeME K 164 813. 32451(95%CI: 148 298. 81~
184 210. 14), A b2y 1. 41: 1; 56T 5043 51 1 553. 81
%11 (95%CI . 502. 48~2 133.21) A1 1 577. 73 11 (95%CI ;
624. 84~2279. 71) 3P, FMEDALYsH34550. 38 A
4E(95%CI: 17 483. 56~45 040. 74) , 2014 27 383. 53 A
4 (95%CI: 14 016. 69~36 289.77) , 5 % DALYs H 24
1.26:1(K 1), His &N ST 800 DALYs B E4E
R W I (E 2) .

F1 19902021 EHE—MABEENERAERES

Table 1 Disease burden and trends of pressure ulcers in the general population in China, 1990 and 2021

1990 2021 1990—2021
Characteristics
. ASR (95% CI) . ASR(95% CI) EAPC
Number (95% CI) (per 100 k) Number (95% CI) (per 100 k) (95% CI)
Both 163 508. 67 18.32 397 312. 27 22.69 1. 06
(142 891. 48~184 055.10) (16.37~20.52) (360 058. 44~444 875.78) (20. 68~25.15) (0.84~1.28)
Incidence Male 104 094. 34 22.9 232 498. 95 28. 67 1. 13
S (90 844.31~117 001. 86) (20. 46~25.73) (209 054. 27~259 869. 32) (26.00~31.91) (0.89~1.37)
Female 59 414. 34 13.8 164 813. 32 17.43 1.13
(52 044.77~67 266.99) (12.36~15.43) (148 298. 81~184 210. 14) (15.83~19.34) (0.92~1.34)
Both 242.51 0. 08 3131.54 0.21 3.63
(125.26~702. 84) (0. 04~0.21) (1562.60~4 126.85) (0.11~0.27) (1.95~5.34)
Deaths Male 117.74 0.09 1553. 81 0.27 3. 86
(51.50~466.03) (0. 04~0.33) (502. 48~2133.21) (0. 10~0. 36) (2.12~5.63)
Female 124.77 0.07 1577.73 0.17 3.42
(62.54~450.29) (0.03~0.22) (624. 84~2279.71) (0.07~0.24) (1.75~5.12)
Both 11965. 1 1.75 61 933.91 3.65 2.76
(7 820. 54~21 703.78) (1.15~3.50) (36 313.26~77 402. 42) (2.16~4.55) (1.60~3.93)
DALYs Male 7222.28 2.15 34 550. 38 4.7 2.9
) § (4 607.30~14 674. 56) (1.36~5.18) (17 483. 56~45 040. 74) (2.37~6.08) (1.72~4.09)
Female 4742.83 1. 41 27 383.53 2. 86 2.68
i . (3045.71~10 107.76) (0.91~3.36) (14 016. 69~36 289.77) (1.48~3.77) (1.49~3.89)

ASR: Age-standardized rate; EAPC: Estimated annual percentage change; DALYs: Disability-adjusted life years
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ASIR: Age-standardized incidence rate; ASMR: Age-standardized mortality rate; ASDR: age-standardized disability-adjusted life year rate
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Figure 1 Trends and disease burden of pressure ulcers in China’s general and elderly populations, 1990—2021

20214, B 1 ASIR 4 28. 67/10 J7 (95%CI : 26. 00~
31.91) , & T Lo 1 89 17.43/10 J7 (95%CI: 15. 83~
19.34), 1990—2021 4F , % 4 ASIR P i |7}, EAPC
Y3 R 1. 13(95%CI ¥ A 0) . 2021 4, B ¥E ASMR &
0.27/10 J7 (95%CI: 0. 10~0. 36) , Zc 14 >~ 0. 17/10 J7
(95%CI:0. 07~0. 24) , B VEmE = o [AIH ASMR &3 | F,
HEPEEAPC=3. 86, LMt EAPC=3. 42(95%CI¥J AR5 0) .
20214, B4 ASDR SN 4. 70/10 77 (95%CI: 2. 37~6. 08) ,
N 2.86/10 J7 (95%CI: 1. 48~3.77) , W\ k@& T &
PE. 1990—2021 4, ASDR .3 L7, B EAPC=2. 90,
L P EAPC=2. 68(95%CI ¥ AT 0) (K 1. K1), Bk
I 7 . ASIR . ASMR F1 ASDR ¥JBHAFE I3 18 K TH e (K 2) .
2.1.3  JRAEGAHE T2 2035 4%, & —
e ANHE ASIR Tt % 24. 62/10 77 (95%CI:24. 51~24.73) ,
EAPC=0. 17(95%CI:0. 10~0. 23) , & . 3 FFha$, %
PE 5, 3B P ASIR & 30.85/10 J7 (95%CI: 30. 52~

31.19), FJH# & (EAPC=0. 16,95%CI : 0. 10~0. 22) ;
2Pk 18. 65/10 J1 (95%CI : 18. 47~18. 83) , 2 P #a 3
B F8 (EAPC=0. 04, 95%CI: —0.04~0. 11) . ASMR F/I
ASDR FiI 43 51 24 0. 35/10 J1 (95%CI: 0. 32~0. 39) FlI
6. 50/10 J7(95%CI :6. 19~6. 81) , ¥4 8.3 I T}, HL EAPC
Iy 9 A 2.72 (95%CI: 2. 66~2.78) Fl 3.21 (95%CI
3.18~3.25)(#3),

2.2 ZEFAF(=65%)EAE N i2eg IR A B R

Fm)

2.2.1 JEEGMHEAILR  1990—20214F, B4ENJE
e KA 42 334. 95491(95%C1:35 739. 05~48 930. 84)
MR 238 431. 65101(95%C1:212 539. 53~264 323.77),
K 463. 19%; 48 T % i 204. 97 4] (95%CI ; 93. 33~
316. 60)15 22 871. 024 (95%CI:2 334. 39~3 407. 66),
K 1 300. 69% ; DALYs 1 4 619. 74 A 4E (95%CI
2 990.73~6 248.76) T} & 43 968.28 A 4E (95%CI ;
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37542. 85~50393. 70) 4K851. 70%(#2). ASIR.ASMR
A1 ASDR %351l 1 88. 51/10 J3 (95%CI: 62. 3~115.74) |
0. 85/10 J3 (95%CI:0. 12~1. 87) #112. 66/10 J1 (95%ClI :
4.17~24. DFZE156. 63/1077(95%CI:117. 08~197. 27) ,
2.22/10 J7(95%CI: 1. 18~3. 17)F130. 32/10 J1 (95%CI:
18.34~41.3) ,EAPCill2h 2. 62.3. 54 i1 3. 28 (95%CI
PKIRE0), 8 E LT,

222 R MM MAER SN ZE R 2021
AR, AR Bk R A R 9 21120 563. 63 15 (95%CI :
106 763. 08~134 364. 17) , %% 117 868. 02 4411 (95%ClI :
105 579. 31~130 156. 74) , HLf5i| 24 1: 0. 985 SET- 414351
1379, 186(95%CI:1041. 29~1717. 07)F11 491. 8415
(95%CI:1 148. 58~1 835. 10) ; DALYs 433l 4122 131. 97
NAE(95%CI: 17 969. 43~26 294. 51) 121 836. 31 A4F
(95%CI: 18 005. 04~25 667.57) , L1245 1. 02: 1, ¥4 51
BN 2) o RIRBBEAER T L 85~89 4 ZH Ik

fr, AET- B 8 DALY s tH7E 85~89 %/ ik (K] 2) .

2021 4%, 4 53 M ASIR Jy 188. 93/10 J7 (95%CI :
141. 12~238. 26) , &K 134. 17/10 75 (95%CI:100. 35~
168.92) . 1990—2021 4F, &4 % % ASIR TR L7t
FEVYEEAPC=2. 80, &1 EAPC=2. 49(95%CI¥J A4 0) .
2021 4F , &4 5 1 ASMR K 2. 85/10 J7 (95%CI: 1. 18~
4.34), 41N 1. 86/10 J7 (95%CI-0. 79~2. 85) , B
Tk, A ASMR &% LT, B EAPC=3.78, &
P EAPC=3. 34(95%CI ¥ A5 0) o 2021 4F, &4 55 1%
ASDR 2y 38.25/10 J3 (95%CI: 19. 55~55.12) , & ¥E Ry
25.45/10 71 (95%CI: 13.38~36.72) , B T .
1990—2021 4[] , £ 4 % 2 ASDR . % LTI+, 5 %
EAPC=3. 47, EAPC=3. 12(95%CI ¥ AR5 0) (£ 2.
Kl 1) . ASIR.ASMR J ASDR ¥ Fifi 4 #% 34 K 7} &
ASIR F #AE 41 ASMR H1 ASDR 1E =95 % 4 jA 4 , %
AE B PE ASMR AT ASDR 7E 90~94 %7 4 ik 16 (1] 2) .
2.2.3 JRIEAAHMB W E 20354F, ZFEAN
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Table 2 Disease burden and trends of pressure ulcers in the elderly population in China, 1990 and 2021

1990 2021 1990—2021
Characteristics
ASR (95% CI) ASR (95% CI) EAPC
Number(95% CI) (per 100k) Number (95% C1) (per 100k) (95% CI)
Both 42 334.95 88. 51 238 431. 65 156. 63 2.62
(35739. 05~48 930. 84) (62.30~115.74) (212 539. 53~264 323.77)  (117.08~197.27)  (2.19~3.05)
Incidence Male 22 153.79 103. 34 120 563. 63 188.93 2.8
SRR (18 490. 91~25 816. 66) (72.76~135. 14) (106 763.08~134 364.17)  (141.12~238.26)  (2.33~3.28)
Female 20 181. 16 77.75 117 868. 02 134. 17 2.49
(17 211.07~23 151. 25) (54.75~101. 60) (105579.31~130 156. 74)  (100.35~168.92)  (2.09~2. 89)
Both 204.97 0.85 2871.02 2.22 3.54
(93. 33~316. 60) (0. 12~1.87) (2 334.39~3 407. 66) (1.18~3.17) (1.86~5.24)
Deaths Male 92.9 1.01 1379. 18 2.85 3.78
(22.64~163. 16) (-0. 12~2.65) (1041.29~1717.07) (1.18~4.34) (2.04~5.54)
Female 112. 06 0.76 1491. 84 1.86 3.34
(37.40~186.73) (0~1.84) (1148.58~1835.10) (0.79~2.85) (1.68~5.03)
Both 4619.74 12. 66 43 968. 28 30. 32 3.28
(2990. 73~6 248.76) (4.17~24.10) (37 542. 85~50 393.70) (18. 34~41.30) (1.92~4.65)
DALYs Male 2 285. 69 15. 06 22131.97 38.25 3.47
; (1226.92~3344.45) (2.12~33.49) (17 969. 43~26 294. 51) (19.55~55.12) (2.07~4.89)
Female 2334.06 11. 19 21 836. 31 25.45 3.12
(1284.79~3383.33) (2.42~23.39) (18 005. 04~25 667. 57) (13.38~36.72) (1.77~4.48)

ASR: Age-standardized rate; EAPC: Estimated annual percentage change; DALYs: Disability-adjusted life years
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Figure 2 Burden of pressure ulcers by age and sex in China, 1990—2021

ASIR [% % 146.24/10 J7 (95%CI: 140. 35~152. 14) ,
EAPC=-0. 57 (95%CI: 0. 64~-0.50) , 5 I & T [,
5 M A % ASIR 43 %I A 182.38/10 3 (95%CI
174.38~190. 38) F1 123.83/10 J7 (95%CI: 119. 17~
128.50) . EAPC 43 53] -0. 34 Fi1-0. 69 (95%CI ] A~
&0) YRR . ASMR A1 ASDR Fii 7} % 3. 55/10
1 (95%CI:3.25~3. 85) F143. 11/10 J1 (95%CI: 32. 42~
37.62) , EAPC 43 il & 3.28 (95%CI: 3.24-3.32) Al
2.50(95%CI: 2.47~2.52) . % 14 ASMR F1 ASDR K
4.59/10 J1 (95%CI: 4.25~4.93) F1 55.70/10 J1
(95%CI: 51.87~59.52) , ¥ = T 2 PE 1 2. 88/10 T3
(95%CI: 2. 66~3. 10) Fil 35.02/10 Ji (95%CI: 32. 42~

37.62) (£3).
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Table 3 Predicted disease burden and trends of pressure ulcers in the general and elderly populations in China, 2022—2035

2035

2022-2035

Characteristics

ASR (per 100k )

EPAC (95% CI)

Both

Incidence Male
Female

Both

General populations Deaths Male
Female

Both

DALYs Male
Female

Both

Incidence Male
Female

Both

Elderly population Deaths Male
Female

Both

DALYs Male

Female

24.62(24.51~24.73)
30. 85(30. 52~31. 19)
18.65(18. 47~18. 83)
0.35(0. 32~0. 39)
0.47(0. 43~0. 51)
0.27(0. 25~0. 29)
6.50(6. 19~6. 81)
8.44(8.04~8. 84)
4.73(4.51~4.95)
146.24(140. 35~152. 14)
182. 38(174. 38~190. 38)
123.83(119. 17~128. 50)
3.55(3.25~3.85)
4.59(4.25~4.93)
2. 88(2. 66~3. 10)
43. 11(40. 03~46. 19)
55.70(51. 87~59. 52)
35.02(32. 42~37. 62)

0.17(0. 10~0. 23)
0. 15(0. 09~0. 21)
0.04(-0.04~0. 11)
2.72(2. 66~2.78)
3.04(2.98~3.10)
2.22(2.16~2.28)
3.21(3. 18~3.25)
3.30(3.27~3. 34)
2.75(2.72~2.77)
-0. 57(-0. 63~-0. 50)
-0. 34(-0. 4~-0.27)
-0. 69(-0. 76~-0. 62)
3.28(3.24~3.32)
3.35(3.33~3.38)
3.04(2.98~3.10)
2.50(2.47~2.52)
2.59(2.57~2.61)
2.25(2.22~2.28)

ASR: Age-standardized rate; EAPC: Estimated annual percentage change; DALYs: Disability-adjusted life years
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