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[ Abstract] Background The Braden Scale is a globally recognized pressure injury risk prediction tool with good
reliability and validity. However, due to different application populations, its optimal cut—off value is controversial. The optimal
cut—off value of the scale in clinical application in China is < 16 points, while most European countries and the US take < 18
points as the cut—off value. There is insufficient research on the predictive value of the scale in hospitalized patients in China.
Objective To carry out a cross—sectional study on the epidemiological characteristics of pressure injuries among adult inpatients
in 46 tertiary hospitals in 13 provinces/autonomous regions across China, and to examine the predictive values and optimal
cut—off values of the Braden Scale and its six subscales. Methods Established by the Eastern Theater General Hospital, the
research group of this multicenter study publicly recruited 46 eligible grade A tertiary hospitals containing at least 500 beds in
13 provinces/autonomous regions of China as the multicenter research settings after qualification review and signing a bilateral
agreement on participating in the research. Adult patients ( = 18 years old ) with hospitalization time = 24 hours were included
as the patient participants, and senior wound care nurses with at least two years of working experience (n=1060) were included
as investigators. On March 30 and May 29, 2021, the nurses used a special survey record form to record the general situation
of the patients, and checked their skin of the whole body to find out if there was a pressure injury, and used the six subscales
of the Braden Scale (sensory perception, moisture, activity, mobility, nutrition, friction and shear) to assess the risk
of pressure injuries. ROC curves of the scale and its subscales were plotted to assess their predictive values and optimal cut—
off values for pressure injuries. Results In total, the valid data of 60 555 patients were obtained. The prevalence of pressure
injuries, and hospital-acquired pressure injuries was 1.67% (1 010/60 555) , and 0.74% ( 448/60 555) , respectively. The
prevalence of pressure injuries in males was higher than that of females [ 2.08% ( 677/32 518) vs 1.19% (333/28 037 ) )

( x’=73.394, P<0.001) . And the prevalence of pressure injuries in those hospitalized in the ICU [ 10.58% (324/3 061) ]

and those aged 80 years and over was higher [ 5.98% (311/5198) ] . Logistic regression analysis showed that age, sex, serum
albumin, hemoglobin, incontinence type, bed rest and Braden score were associated with pressure injuries ( P<0.05) . The
area under the ROC curve ( AUC ) of the Braden Scale for predicting pressure injuries was 0.95 [95%CI (0.94, 0.95) ],
with 96% sensitivity and 83% specificity, and 0.79 Youden index, as well as its corresponding optimal cut—off value of 17.50
points. In assessing the risk of pressure injuries in patients in different departments and age groups, the AUC of the Braden Scale
ranged from 0.78 to 0.97, with a sensitivity ranging from 83% to 97%, a specificity ranging from 61% to 91%, and the Youden
index ranged from 0.47 to 0.88, the optimal cut-off value ranged from 13.50 to 18.50 points. The AUC of the friction and shear
predicting the risk of pressure injuries was 0.87, with 0.56 as the Youden index, and 1.50 points as its associated optimal cut—
off value, and the AUC of mobility was 0.84, with 0.56 as the Youden index, and 2.50 points as its associated optimal cut—
off value, and the AUC of activity was 0.80, with 0.54 as the Youden index, and 1.50 points as its associated optimal cut—off
value. Conclusion The prevalence of pressure injuries, and hospital-acquired pressure injuries among adult inpatients in 46
tertiary hospitals in 13 provinces/autonomous regions across China is 1.67% (1 010/60 555) , and 0.74% ( 448/60 555) ,
respectively. The Braden Scale is applicable to adult inpatients in tertiary hospitals in China. The total score < 18 points may be
the optimal cut—off. Three subscales, namely friction and shear, mobility and activity have higher predictive values. In case of
insufficient medical workers or special settings, the three subscales can be used to predict the risk of pressure injury, but their
optimal cut—off values still need to be further verified in applications.

[ Key words ]  Pressure injury; Hospital acquired pressure injury; Braden Scale; Risk assessment; Predictive

value; Multicenter study
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Table 1 Comparison of general situation between adult inpatients with and

without pressure injuries

FAEPR i (niiﬁlo) (rfs};lsaﬁﬁ ' P
i (%) 778800 <0.001
18~49 20146 173 (1713) 20973 (35.22)
50~59 12131109 (1079) 12022 (20.19)
60~69 13470 192 (1901) 13278 (2230)
70~79 8610 225 (2228) 8385 (14.08)
=80 5198 311(3079) 4887 (821)
HE3 73403 <0.001
i 32518 677 (67.00) 31841 (5347)
k'S 28037 333 (33.00) 27704 (46.53)
M A (gL) 1241.000  <0.001
<35 17338 705 (69.80) 16633 (27.93)
> 35 43217 305 (3020) 42912 (72.07)
MmerEr (gl) 488200 <0.001
<120 23870 761 (7535) 23109 (38.81)
=120 36685 249 (24.65) 36436 (61.19)
RARHA 302300 <0.001
T 58642 687 (68.02) 57955 (97.33)
PRKAE 802 98 (9.70) 704 (1.18)
FeRAE 199 52(5.15) 147 (0.25)
REWEAE 912 173 (17.13) 739 (1.24)
KA () 276900 <0.001
T 58642 687 (68.02) 57955 (97.33)
3 658 101 (10.00) 557 (0.93)
36 566 96 (9.50) 470 (0.79)
>6 689 126 (12.48) 563 (0.95)
SRR () 285500 <0.001
¥ 58642 687 (68.02) 57955 (97.33)
3 1096 159 (15.74) 937 (1.57)
3-12 32 63 (6.24) 259 (0.44)
>12 495 101 (10.00) 394 (0.66)
FibR 2680.000  <0.001
i 14800 948 (93.86) 13852 (2326)
.Tr 45755 62(6.14) 45693 (76.74)
Braden %55 (4) 7944000 <0.001
<1l 1974 458 (4535) 1516 (255)
12~14 3123 330 (3267) 2793 (4.69)
15~16 3821 143 (1416) 3678 (6.18)
17~18 4409 53(525) 4356 (731)
=19 47208 26(257)  47202(79.27)
e Pl= RSB
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Table 2 Logistics regression analysis of the factors associated with pressure

injuries in adult inpatients

WIHZE B SE Wald x*ff Pl OR (95%CI)
(%) — — 24376 <0.001 —

18~49 — — — — 1.00

50~59 -0.014  0.134 0.011 0915 099 (0.76, 1.29)

60~69 0320 0.116 7.642 0.005 138 (1.10, 1.73)

70~79 0350  0.114 9.545 0.002 141 (113, 1.77)

=80 0435 0109 1599  <0.001 155 (125, 191)
il 0326 0076 18426  <0.001 138 (1.19, 1.61)
M AEA 0754 0.081 86.167  <0.001 2.14 (183, 2.51)
MmeaA 0419 0086 23644  <0.001 152 (129, 1.80)
AR — - 20995 <0.001 —

T — — — — 1.00

JR oAk -0.067 0.110 0374 0.436 0.89 (0.66, 1.19)

oy -0.144  0.148 0.951 0329 0.87 (0.65, 1.16)

BIRRREE 0762 0202 14231 <0.001 241 (161, 3.63)
RhE 0795 0.163 23831  <0.001 222 (161, 3.05)
?;a‘({‘;ﬁéﬁé - = 599499 <0.001 —

=19 — — — — 1.00

<11 51240257 398237 <0001 167.76 (10143, 277.48)

12~14 4330 0253 293925 <0.001 7640 (4657, 12533)

15~16 3411 0256 178089  <0.001 3030 (1836, 50.00)

17~18 2492 0269 85686  <0.001 1210 (7.14, 20.50)

T —oR A
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Table 3 The predictive value and optimal cutoff value of the Braden Scale

for pressure injuries in adult inpatients in different departments and age

groups
BHEIE AU oswcr b ws o o B
=
ICU 0.78 (0.76,0.81) 0.86  0.61 047  13.50
ZAERE 088 (0.85,091) 0.83 080 0.63  13.50
MR 093 (091,094) 096 081 077  16.50
AR 097 (097,098) 097 091 088 17.50
SR 093 (091,094) 093 079 072 18.50
HA — — — - = —
AR (%)
18~49 095 (0.94,097) 093 085 078 1850
50~59 096 (0.95,097) 093 090 083 16.50
60~69 095 (0.94,096) 095 085 080 17.50
70~79 093 (092,094) 092 082 074 16.50
= 80 0.89 (0.88,091) 090 072 062 1550

TE: —doRT i ; AUC= g T miR

F 4 Braden K 6 443 R T AR B 84 L LR PLAYIZ IR
K HFAEFHE
Table 4 Predictive values and optimal cut—off values of six subscales of the
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