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Construction and Evaluation of Clinical Characteristics, Influencing Factors
and Predictive Models of Pressure Injury in Children with PICU*
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ABSTRACT Objective: To analyze the clinical characteristics and influencing factors of pressure injury (PI) in children with pedi-
atric intensive care unit (PICU), and to construct and evaluate a PI prediction model for children with PICU. Methods: 387 children who
were admitted to our PICU from January 2020 to May 2022 were selected, and clinical data of all children with PICU were collected, and
they were divided into PI group (63 cases) and non-PI group (324 cases) according to whether they had PI. Clinical characteristics of chil-
dren with PI were analyzed. Univariate and multivariate Logistic regression were used to analyze the influencing factors of PI in children
with PICU, and multi-indicator combined application prediction model was constructed. Receiver operating characteristic (ROC) curve
was used to analyze the predictive value of multi-indicator combined application prediction model for PI in children with PICU. The H-L
was used to test the goodness fitting of multi-indicator combined application prediction model. Results: The incidence rate of PI in 387
children with PICU was 16.28% (63/387), with a total of 76 sites. The national pressure ulcer advisory panel (NPUAP) had mainly stage
1, of which 58.73% (37/63) was mucous membrane PI, and 41.27% (26/63) was instrument-related PI, and 64.47% (49/76) occurred in
the head and face, 18.42% (14/76) in the lower extremities, 10.53% (8/76) in the sacral caudal, 3.95% (3/76) in the upper extremities, and
2.63%(2/76) in the trunk. Univariate analysis showed that cardiovascular disease, nervous system disease, comatose/lethargy ratio and the
number of medical equipment in the PI group were higher than those in the non-PI group, and the time to stay in PICU was longer than
that in the non-PI group, and the Braden-Q scale score was lower than that in the non-PI group (P<0.05). Multivariate Logistic regression
analysis showed that cardiovascular disease, nervous system disease, comatose/lethargy and the increased in the number of medical

equipment were independent risk factors for PI in children with PICU, and the increased of Braden-Q scale score was independent pro-
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tective factor (P<0.05). The ROC-AUC of Braden-Q scale score and multi-indicator combined application prediction model were 0.702
and 0.910, respectively, and the prediction efficiency of multi-indicator combined application prediction model was higher. H-L test
showed that the combined application of multiple indexes had a good fitting effect. Conclusion: The children with PICU are at high risk
of PI. NPUAP is divided into stage 1 and the injured parts of PI are mainly in the head and face. Cardiovascular disease, nervous system
disease, comatose/lethargy, number of medical equipment, and Braden-Q scale score are the influencing factors of children with PICU of

PI. The multi-indicator combined application prediction model of children with PICU of PI constructed according to the above influenc-

ing factors is applied jointly, with good fitting effect and high prediction value.
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Table 1 Clinical characteristics of PI in children with PICU[sites, n( % )]

Occurrence site Mucous membrane PI Instrument-related PI Totals
Head and face 24(31.58) 25(32.89) 49(64.47)
Occipital 23(30.26) 0(0.00) 23(30.26)
Forehead 0(0.00) 3(3.95) 3(3.95)
Cheek 0(0.00) 7(9.21) 7(9.21)
Snout 0(0.00) 6(7.89) 6(7.89)
Ear 1(1.32) 8(10.52) 9(11.84)
Temporal 0(0.00) 1(3.32) 1(1.32)
Upper extremities 0(0.00) 3(3.95) 3(3.95)
Upper arm 0(0.00) 1(1.32) 1(1.32)
Elbow 0(0.00) 2(2.63) 2(2.63)
Lower extremities 13(17.10) 1(1.32) 14(18.42)
Knee 0(0.00) 1(1.32) 1(1.32)
Heel 6(7.89) 0(0.00) 6(7.89)
Ankle 7(9.21) 0(0.00) 7(9.21)
Trunk 1(1.32) 1(1.32) 2(2.63)
Chest 0(0.00) 1(1.32) 1(1.32)
Back 1(1.32) 0(0.00) 1(1.32)
Sacrococcygeal region 8(10.53) 0(0.00) 8(10.53)
Total 46(60.53) 30(39.47) 76(100.00)
2 PICU BJLE4% PIMBERESH
Table 2 Univariate analysis of PI in children with PICU
Items PI group(n=63) Non-PI group(n=324) HZ) P
Gender(male/female ) 38/25 185/139 0.224 0.636
Age(months) 22.00(9.00, 45.00) 25.00(9.25,41.75) (0.815) 0.415
Time to stay in PICU(d) 16.00(9.00, 32.00) 10.00(4.25, 16.00) (3.332) 0.000
Primary onset in PICU[n( % )]
Digestive system diseases 4(6.35) 51(15.74) 3.816 0.051
Respiratory diseases 9(14.29) 82(25.31) 3.563 0.059
Cardiovascular disease 30(47.62) 92(28.40) 9.030 0.003
Nervous system diseases 14(22.22) 35(10.80) 6.220 0.013
Other 6(9.52) 64(19.75) 3.725 0.054
Comatose/lethargy[n( % )]
Yes 43(68.25) 141(43.52) 12.940 0.000
No 20(31.75) 183(56.48)
Number of medical equipment
(species) 6.00(5.00,7.00) 5.00(4.00, 6.00) (2.512) 0.012
Braden-Q scale score( scores ) 18.00( 15.00, 19.00) 20.00( 18.00,22.00) (2.807) 0.005
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Table 3 Multivariate Logistic regression analysis of PI in children with PICU
Variable Assignment B SE Wald &’ P OR 95%CI
Constant term -0.088 0.039 5.163 0.023 0916 0.849~0.988
Cardiovascular
. Yes=1, no=0 0.701 0.174 16.241 0.000 2.015 1.433~2.835
disease
Nervous system
. Yes=1, no=0 0.616 0.246 6.257 0.012 1.852 1.143~3.000
disease
Comatose/lethargy Yes=1, no=0 0.473 0.196 5.801 0.016 1.605 1.092~2.358
Number of medical ~ Continuous numerical
. . 0.111 0.034 10.780 0.001 1.117 1.046~1.194
equipment prototype input
Braden-Q scale Continuous numerical
. -0.061 0.016 14.424 0.000 0.941 0.912~0.971
score prototype input
2.4 PICU &L PI Fiil4= & B9 @2 F0iFMm ROC 73-#r.
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Table 4 The ROC analysis results of the Braden-Q scale score and the combined application of multi-indicator prediction model

Indicators AUC(0.95CI) Threshold Sensitivity(n/N)  Specificity(n/N) Youden index Accuracy(n/N)

Braden-Q scale score  0.702(0.489~0.918 ) 19 0.714(45/63)  0.698(226/324) 0.412 0.700(271/387)
Multi-indicator

combined application ~ 0.910(0.856~0.932) 2.94* 0.889(56/63) 0.873(283/324) 0.762 0.876(339/387)

prediction model

Note: *The threshold value of the combined application of virtual indexes was calculated according to the Log (P/1-P) model (including constant terms).
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