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Abstract

Objective: To investigate the association between the Braden score and 28-day mortality in elderly
patients with spontaneous intracerebral hemorrhage (SICH). Methods: This study was based on the
Medical Information Mart for Intensive Care IV (MIMIC-IV) database and included elderly SICH pa-
tients, with 28-day mortality as the primary outcome. Cox proportional hazards regression models
were used to evaluate the association between Braden scores and 28-day mortality. Kaplan-Meier sur-
vival analysis was performed to compare survival differences between groups. Restricted cubic spline
(RCS) analysis was conducted to assess the potential nonlinear relationship between Braden scores
and mortality risk, and the area under the receiver operating characteristic curve (AUC) was calcu-
lated to evaluate predictive performance. Subgroup and sensitivity analyses were performed to verify
the robustness of the findings. Results: A total of 971 patients were included. Cox regression analysis
confirmed that the high-risk group (Braden < 14.5) was an independent risk factor for 28-day all-
cause mortality (adjusted HR = 1.81, P < 0.001). Kaplan-Meier survival curves demonstrated signifi-
cantly lower survival rates in the high-risk group. RCS analysis indicated a linear association between
Braden scores and mortality risk. Furthermore, ROC curve analysis showed that the Braden scale out-
performed some existing disease severity scores in predicting mortality, but its predictive perfor-
mance was slightly lower than that of the GCS score. Sensitivity analyses were consistent with the pri-
mary findings. Conclusion: The Braden scale can predict 28-day mortality in elderly patients with SICH,
supporting early risk stratification and clinical decision-making.

Keywords

Braden Score, Older Adults, Spontaneous Intracerebral Hemorrhage, Mortality

Copyright © 2026 by author(s) and Hans Publishers Inc.
This work is licensed under the Creative Commons Attribution International License (CC BY 4.0).
http://creativecommons.org/licenses/by/4.0

1. 515

Sl 2R AR EL, B &K H 1L (Spontaneous intracerebral hemorrhage, SICH)E A & 3% 5 & 1) 4E
TCRMEGRE[1]. By K54 RMAEYRes /& VIR, FEEMEIRGE T A & o8 A R [2].
RE R T TAWEEE, SICH 8RIERITE M AL TA G, 1 ANATRLN 40%, 1 TR A]
TIE 54% [3] [4]. EBERENR, 2 5%~40%(F) SICH H2 kK AR W4 Ihfe % LEND) [5], HI5
BURAMA L AR, SECTIRAIE R REZ D 20 X —id % R e R s hn = DL ™
BB AR DR [6] 7], FIRRIZRILEINE 1 & s 00k A KU, A8 R4 SICH &
Yo W RRE[8] [9]

Braden 1732 — M H T IPAL A1 3% 238 TR 0 405 AU I 2% 6 PR VT A TR [10], B HH AV IR
TR A RS I B [10]-[12], IEAE ZFm A R 45/ (WAb T BB V& %45 Tl b R 3 A i [ 13]-
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[17]o ITIAWTFEEEMT, £ T Braden vF43HET X VRS BEREGE 52 = FORE N W IR f5 8 AR VG U [18]: 2R
MM, Braden ¥F43 5% NFFIE T AR 2 8] (1) 56 RATER Z 78400 98 DRI, ASBFFEI R 2 H 2 R NFE
JiE 4799 5 (Intensive Care Unit, ICU)[1J SICH f# ', Braden VP75 M IHIET R 2 (B[ 5CHE . A THE 5T
5K, WS M TS, Db A RS R IR HZ R A A L E .

2. 5%
2.1. BEkIR

AW 53 T BEE W 4 25 245 S B0 2R 55 VU Al (Medical Information Mart for Intensive Care IV, MIMIC-
IV o 250 6 1 92 [ 5% 1 ZE 38 it D130 DL ) e i 2 97 o (Beth Israel Deaconess Medi-
cal Center)2008 442 2019 4 [A] K & B FH I VEAIGIRIE B o B 58 1A C 58 B B AR SR I 3R 15 400k 5
AT T : 68057596). HITAHE Ft JFE T REA B 44 A 0 BBt 23 A, BT B (5 B4t ™
K EFRRAAE IR, PRI TE R RS R At IRl

2.2. FAEIRAIANHBRARE

INNFREDSS: HIRNAE ICU. i > 65 % HE A2 W B A VERN B (0 & o HEBRARTERLH5 : Braden
BRVE R R BE BRI A] 20T 24 /NN . PRAAIRRIRAE AN 1 PR, &L 971 Bl .

MIMIC-IV ¥#EFE (BRAS. 1) SICUHERE

BE
ANFRHE :
o A B APERN A2 T
« Fik=65%

. HIRAfEICU

PN, 21047 B

HEBRFRUE:
* BradenJE4rtk (n=21)
o ICUMERERT& (n=218)

BRAPNITIN B
Bradeni?4r<<14.5 Bradenif4)>14. 5
(n=459) (n=512)

Figure 1. Inclusion and exclusion criteria for study participants
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2.3. BUEREL

IR AROIEANOREES ., W EREETER . Ao S 2R B R, &IEEN. FEE
BRI M. TR SRR, (UL ICU NMEE HILR. Bkt 20%/175 & T L
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24. REER

AW TR B B IRNAE ICU I 1745 ) Braden vF/rE N2 FE K % . Braden 1435 70T H N 6~23 47,
BV VE A 1~3 7380 1~4 730 A5, B 3R 1B 38 AR IR I PE 3545 (pressure injury, PT) XU &
K. AHFF R 5238 ARSI (receiver operating characteristic, ROC) H 2% 70 #T1Fiti Braden 143+ [t i %%
AE, FFHAE ROC M2 e fi T DO AF a0t RdhAT 40 4. MKH Braden VE 43 (EIMTE 14.5 4, FHT 5
FAF 53 NP4 : Braden W53 <14.5 4384 E X 9w A4, Braden vF4r > 14.5 73 F 4 5E SONARMRUR4H

2.5. LE/IERR

AHTFORE 28 RIET-FE SO EE G R TEAR, K 7 RICTFRMIBE A FE LA IR E L R fatr. A7
)5 S AT ICU AR 2 AET 2R AR B 7 2% s RIS 8] TE) B

2.6. GEiHEFESHT

K F Shapiro-Wilk #6536 PPAili i 22748 & 1) 70 A REAE « FF& B DA TF 2 R DASEL + frifEZE(x +s),
AN IEZS AT B S AR B TP AL BRI DU 20 A2 B M (P25, P75)] s, 4HIA L BER A Wilcoxon FEAIG:
5o ARARELITE(E A )RR, AR HECR R IR0 K5 -

FRIE ROC Hi2EHA E SRR, FHKHE 38 N ICU & H ) Braden P43 #E474)41: Braden 1£4) <
14.5 733 58 SUNEAKI 4, Braden PF7r > 14.5 438 & SOMRARE A . SR Cox EU A AU [ VAR 7Y BT £l
Braden V435 7 KM 28 RAKIET-HISREL; KA Logistic [BIABER 7T Braden ¥4 -5 e N A6 T2 XUSE 1)
KR, FHiE HR/IOR KH 95% B E XIAI(CT). MAHRAF EaRE: N DR il HRIRRIR; %
R E AL ISy : GCS. SIRS. OASIS. SOFA. APSII; AEMAfE: MRR. 3. WP o4
kR MAAEAIREE, SCIREIRNS: A4, BIS TR, MREE: GIHE: BrEmmiEosE. fix.
FREEAE . ARE. BFALZO . PR 1SR . BRI s DA IR R i I Tk R
AR EIEBAORYT . BEERAYUMOE . R Kaplan-Meier #iZflittAEAMA, FEE log-
rank R LA IR 22 57 o BT PR HE =R SA(RCS)KESS: Braden $4r15 28 RAET XU (78 7 Lk P 5%
o KHZIAE TEREROC) M4 T HF(AUC) Pl Braden 1¥-4) X HAp I /™ BAR EE 1T /3 % SICH &
H 28 RKATKAET I T v B o

FEAHTR, FEtER. Rm AR/ EE .. 2 EYMIES. R EHEESZE, X5
oy ke 2 A B AR IR 3028 HARH], 45 R DA B e rR . BUS e, HERR ICU ABi)E 48 /)
BFNBET R, DASRIESS e fdEt: . BT it i R B (A 4.4.1), BN P < 0.05 WA ZEREH
ik e

3. 58
3.1. BEELIR

AN 971 B IR ICU Bz Wiy B & M B H I 1) 22 4 8 3 B FE BA B 2o 472 151 (48.61%),
P 499 £1(51.39%). HRHE ROC HhZE /3 #3431 Braden Y/ S EBIMIME14.5 20, WE 5), ¥BEED N
= XK 2 (Braden < 14.5 73, n = 459) AL X% 4. (Braden > 14.5 73, n=512). #EFTA BEVII 8] A, w6
HIFET R B = TR (28 RIET-F: 50.76% vs 13.09%, P <0.001), 417 1 iR
3.2. Braden 4y 54 SICH 2E T ELE /IR EL BRNEXM

Cox LI MR AT 4 BB 7R, 24 Braden WAMEANZELSAS &R, Braden W0 H S 28 KIS
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Table 1. Baseline characteristics of the patients

1. BERELHEN

P s ERTN e AU 4 R 2R P
971 459 512
NGt
(%) 78.82 [72.26, 84.78] 79.08 [72.93, 85.42] 78.54 [71.39, 84.11] 0.072
P 5(%) E’8 472 (48.61) 232 (50.54) 240 (46.88) 0.2811
% 499 (51.39) 227 (49.46) 272 (53.12)
(%) HA 658 (67.77) 284 (61.87) 374 (73.05) 0.0005
BA 76 (7.83) 38 (8.28) 38 (7.42)
HAh 237 (24.41) 137 (29.85) 100 (19.53)
P 7 AR VP4
GCS 14.00 [10.00, 15.00] 11.00 [7.00, 14.00] 14.00 [13.00, 15.00]  <0.0001
SIRS 2.00 [2.00, 3.00] 3.00 [2.00, 3.00] 2.00 [1.000, 3.00] <0.0001
OASIS 33.00 [28.00, 38.00] 36.00 [31.00, 40.00] 30.00 [26.00, 35.00]  <0.0001
SOFA 1.00 [0.00, 1.00] 1.00 [0.00, 2.00] 0.50 [0.00, 1.00] 0.1445
APSIII 35.00 [27.00, 44.50] 38.00 [29.00, 49.00] 33.00 [25.00,42.00]  <0.0001
A= A AAAE
PARHE(C) 36.78 [36.50, 37.11] 36.78 [36.50, 37.22] 36.78 [36.50,37.00]  0.4036
B (IR 538l 80.00 [70.00, 92.00] 81.00 [70.00, 92.00] 79.00 [70.00, 91.00] 0.6856
WP AT (IR 43 ) 18.00 [16.00, 21.00] 19.00 [16.00, 21.00] 18.00 [15.00, 21.00] 0.0045
45 (mmHg) 139.00 [125.00, 152.00] 139.00 [124.00, 153.00] 140.00 [126.00, 151.00]  0.5442
£75K IR (mmHg) 72.00 [62.00, 84.00] 72.00 [61.00, 84.00] 73.00 [63.00, 83.25]  0.2201
AR LA (%) 98.00 [95.00, 100.00]  99.00 [97.00, 100.00]  97.00 [95.00, 99.00]  <0.0001
ICU IR K (R) 3.59[1.98, 7.06] 3.91[2.12, 8.49] 3.35[1.92, 5.82] 0.0011
S A Y
FI4Hff(10%/L) 9.70 [7.60, 12.20] 10.80 [8.65, 13.50] 9.00 [7.00, 11.00] <0.0001
B 5 F Al B (mEq/L) 14.00 [12.00, 16.00] 14.00 [13.00, 16.00] 14.00 [12.00, 16.00]  0.0677
IR % F(mg/dL) 17.00 [13.00, 23.00] 17.00 [14.00, 24.00] 17.00[13.00,22.00]  0.0811
& IHAE
8 11 3 I 400 3 (%) 7 820 (84.45) 382 (83.22) 438 (85.55) 0.3637
2 151 (15.55) 77 (16.78) 74 (14.45)
iR (%) % 841 (86.61) 395 (86.06) 446 (87.11) 0.6991
7 130 (13.39) 64 (13.94) 66 (12.89)
JREEAE (%) & 611 (62.92) 243 (52.94) 368 (71.88) <0.0001
7 360 (37.08) 216 (47.06) 144 (28.12)
FRE(%) i 559 (57.57) 237 (51.63) 322 (62.89) 0.0005
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ik
7 412 (42.43) 222 (48.37) 190 (37.11)
B W99 (%) i 828 (85.27) 395 (86.06) 433 (84.57) 0.5742
2 143 (14.73) 64 (13.94) 79 (15.43)
R R (%) 7 907 (93.41) 424 (92.37) 483 (94.34) 0.2713
P 64 (6.59) 35 (7.63) 29 (5.66)
2 i S 95 (%) & 819 (84.35) 395 (86.06) 424 (82.81) 0.1934
2 152 (15.65) 64 (13.94) 88 (17.19)
BRI (%) g 719 (74.05) 335 (72.98) 384 (75.00) 0.521
2 252 (25.95) 124 (27.02) 128 (25.00)
o T (%) 7 306 (31.51) 148 (32.24) 158 (30.86) 0.6932
7 665 (68.49) 311 (67.76) 354 (69.14)
Ly by
MEERREHREN 5 596 (61.38) 312 (67.97) 284 (55.47) 0.0001
BIRIC) 7 375 (38.62) 147 (32.03) 228 (44.53)
B E IR (%) % 954 (98.25) 454 (98.91) 500 (97.66) 0.2139
2 17 (1.75) 5 (1.09) 12 (2.34)
HER (%) Fa 361 (37.18) 92 (20.04) 269 (52.54) <0.0001
2 610 (62.82) 367 (79.96) 243 (47.46)
HLIHES(%) Ea 570 (58.70) 149 (32.46) 421 (82.23) <0.0001
& 401 (41.30) 310 (67.54) 91 (17.77)
|
BE I BET (%) e ra 735 (75.70) 269 (58.61) 466 (91.02) <0.0001
FET: 236 (24.30) 190 (41.39) 46 (8.98)
7 RIETZ (%) 1795 814 (83.83) 323 (70.37) 491 (95.90) <0.0001
A 157 (16.17) 136 (29.63) 21 (4.10)
28 RIET=(%) AR 671 (69.10) 226 (49.24) 445 (86.91) <0.0001
A 300 (30.90) 233 (50.76) 67 (13.09)

XSG FAARG S5 25 M DS (%% HR = 0.84, 95% CI: 0.78~0.89). 4 Braden /3 1F N/ 2KA8 B, S XU 4LAH
b, XU 2H B i 28 RAET XK 2 (A % HR = 1.81, 95%CI: 1.31~2.51). {RELE Rt ER,
7 RARGET B NAE TS RS F B R —8, Lk 2.

Kaplan-Meier A 1F M 4327, PAHATEIGOAFAE B3 % F (log-rank 258, P < 0.001), W& 2 s
RCS 73413 B, Braden 735 28 RILT R 2 (B R WG B Gt 5 0 35 I HE LR M SRR (FELR AL I6 P = 0.228),

wnE 3 Fios.

3.3. WA SBRM S

WA HT RIS, Braden 1¥735 28 RILT MK SCHRAEME R« W8 PRIG L v LR 20 rh R KR ASE
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Table 2. Results of multivariable cox and logistic regression analyses and sensitivity analyses

2. ZEAZE cox MAFNZEEIN T RBURMESTEER

B OB AT

R AR AR AR BT AR

LRSS s
28 RAET:
7T RIEL:
BENFET:
28 RAIET:
TR RS2
e KUz 20
7T RIEL:
TR RS 2H
e KU 20
FENFET:
TR RS 2H
e R4

HR/OR (95% CI) HR/OR (95% CI) HR/OR (95% CI) HR/OR (95% CI)

0.67 (0.64~0.71, P <0.001) 0.84 (0.78~0.89, P <0.001) 0.68 (0.65~0.72, P <0.001) 0.82 (0.77~0.88, P <0.001)
0.63 (0.59~0.68, P < 0.001) 0.87 (0.79~0.96, P = 0.006) 0.64 (0.59~0.69, P <0.001) 0.90 (0.81~1.01, P =10.078)
0.60 (0.55~0.66, P <0.001) 0.81 (0.72~0.90, P < 0.001) 0.63 (0.57~0.68, P <0.001) 0.81 (0.73~0.91, P <0.001)

5% 2% 2% 2%

5.24 (3.99~6.89, p<0.001) 1.81 (1.31~2.51,p <0.001) 4.77 (3.60~6.32, P <0.001) 1.77 (1.26~2.48, P =0.001)

2% 2% 2% 5%

8.43 (5.32~13.35,P <0.001) 1.85 (1.04~3.27, P =0.036) 7.22 (4.43~11.79, P <0.001) 1.38 (0.75~2.56, P = 0.299)

2% 2% 2% 5%

7.16 (5.02~10.21, P < 0.001) 1.88 (1.17~3.02, P=10.009) 6.14 (4.26~8.86, P <0.001) 1.89 (1.18~3.03, P =0.008)

Braden ~ SRAE -+ #EA

1.0 —l
0.8 T‘j
‘“‘\
2,0.7' *{
=
8 0561 —
Q - —
[ T
Q.0.51 ——
©
>
S 041
3
(] 03 Log-rank
p < 0.0001
0.2
0.1
0.0
0 4 8 12 16 20 24 28
R
Number at risk
5 459 362 300 275 254 243 232 226
kel
o
@ 512 500 485 478 464 458 449 445
0 4 8 12 16 20 24 28
RE
Figure 2. Survival outcomes in the high- and low-risk Braden score groups
[ 2. Braden S MIEGHFMRXIEER EFIFR
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Figure 3. Linear analysis of the association between Braden score and 28-day mortality in patients with spontaneous intracer-
ebral hemorrhage

3. Braden 5B & MR H MEE 28 RIETRPLMELER DT

BIR MG FN R EAZHAFEHGI P>0.05). MENURIE R EFEH AT WA P AERELHAEH, izt
e — WA S o, il 4 PR .

NP AL SR AR, HEAT T UM T HEBR ICU APBi )5 48 /INBT A BT B8 (o AR B 7L
FABII 3.7%), TERCELE 935 M3 (I BURIERN S . 7E5e A VRS Ad b, U4 A3 1) 28 RAET AU
R EHE TR HGH®E HR=1.77, 95%CI: 1.26~2.48; 1% OR=1.89, 95%CI: 1.18~3.03). 4RI,
7 RICT AL 2 [ 22 T ARE B Gt REN, X058 SHERR R IS0 0w B 5 A RO A B AR R
A Rk A O R RIS R AR IA B Gt T M, (E v KU 2 ) R AR A 384T 5 2 B i 8 SR — 3K

e 2 fizR .

Variable Braden Scores14.5 Braden Score>14.5 HR (95% ClI) P value P for interaction

Overall 459 512 | —=—— 2.12(1.54-2.91) <0.001

15 i 0.865
ey 232 (50.54) 240 (46.88) i —=—>2.27(1.45-3.54) <0.001
B4 227 (49.46) 272 (53.12) | —=—>2.15(1.36-3.41) 0.001

R E 0.807
& 335 (72.98) 384 (75.00) —=—>2.14 (1.44-3.18) <0.001
= 124 (27.02) 128 (25.00) ——> 1.66(0.89-3.10) 0.111

ahE 0.368
& 148 (32.24) 158 (30.86) ——>2.13(1.17-3.86) 0.013
= 311 (67.76) 354 (69.14) —=—> 2.26 (1.54-3.31) <0.001

MNAES 0.018
& 149 (32.46) 421 (82.23) —> 3.24(1.96-5.35) <0.001
P 310 (67.54) 91 (17.77) —— 1.37(0.90-2.07) 0.138

HHE 0.033
& 92 (20.04) 269 (52.54) —> 4.77 (2.03 - 11.19) <0.001
= 367 (79.96) 243 (47.46) ——— 1.83(1.30-2.60) 0.001

T 1

1 T 1 1
0051152253
—
TR SR

Figure 4. Subgroup analysis
B 4. LEDH
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3.4. ROC HiZ& 4

NP Braden P45 E 4 SICH B3 28 RAFSL T MTINNE, ABFALH T ROC #hiZk, HE5H
fby g P B PP AT A . 25 IR, Braden P43 1) AUC 24 0.788 (95% CI: 0.758~0.817), #/riL
Xf 28 RAKAET A B HPERE . 5 SIRS. APSIII. SOFA K OASIS W43 #HEt, Braden $¥43 175
MRLRETEAR, (HISKT GCS ¥4 (AUC = 0.804, 95% CI: 0.773~0.835), Wil 5 fim.

o —
-
@
o
©
> o
=
‘©
o
Q
(225
=
N —— Braden - AUC: 0.788 (95% Cl: 0.758 - 0.817)
IS — SIRS - AUC: 0.673 (95% Cl: 0.638 - 0.708)
—— APSIII - AUC: 0.659 (95% ClI: 0.622 - 0.697)
—— SOFA - AUC: 0.539 (95% Cl: 0.501 - 0.576)
] OASIS - AUC: 0.717 (95% CI: 0.682 - 0.752)
g — J GCS - AUC: 0.804 (95% Cl: 0.773 - 0.835)
T 1 1 T T \
0.0 0.2 0.4 0.6 0.8 1.0
1 - Specificity

Figure 5. Receiver operating characteristic (ROC) curve
5.ROC #hZk

4. g
4.1. FELZM

AT MIMIC-IV $d5 2, H IR RGPl T Braden R EZ 4 SICH B BT X 432
e SRE R, mXEAL(<14.5 70)72 28 RERSET A FIAE R, H Kaplan-Meier 4= 47 il 25 &
s e R B AE AR R R E TR 41(>14.5 7). RCS 73 #r#W] Braden 170 530 T KUK 5 5 2 fUAH
Ko SHEMEREREVF 3 AHLL, Braden PFAMETIIN 28 RACT: T A A EALM T ZLGE, HISKT GCS
oo BURME AT 5 R AR, RS S R ORI . ERE R, AR
HUBGHE ARG T AR B S BAE ], HLR BRI REAE T, HURGE MG Y738 3R 5 H s ™
HAERE, [FIN IR A BN Braden 170 FPURCSE ORI 80 M SIS AE R ROVEAL, TIAE — @R L PRI R
X B LSRR AR AS K T 22 7 R RE

Braden SR SICH BF HAKBIMZET A, FTREW & 2 4w PRI 5ok, SRR
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