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The Characteristics and Risk Factors of Medical Device Related Pressure Injury in
Intensive Care Unit Patients
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Purpose : This study aimed to investigate the characteristics and risk factors associated with pressure injuries
related to medical devices among patients admitted to the intensive care unit (ICU). Method : A retrospective
study analyzed data from 462 ICU patients. Statistical analyses, including independent t—tests, Fisher’s exact
tests, and logistic regression were performed to analyze the data. Results : Among the 154 subjects, there were
a total of 198 medical device—related pressure injuries (MDRPI). Stage 2 and deep tissue pressure injuries were the
most frequent. MDRPI occurred most frequently on the face, with nasogastric tubes being its leading cause,
followed by endotracheal tubes. The risk factors for MDRPI included male sex (odds ratio [OR]=1.78, 95%
confidence interval [CI]=1.12-2.83), department at the time of ICU admission (OR=4.29, 95% CI=2.01-9.15),
post—surgery ICU admission (OR=0.43, 95% CI=0.25-0.73), application of extracorporeal membrane oxygenation
machines (OR=2.72, 95% CI=1.06-6.95), number of medical devices (OR=1.16, 95% CI=1.05-1.30), inotropic
drug administration (OR=2.33, 95% CI=1.19-4.60), and sedative use (OR=2.53, 95% CI=1.17-5.45). Conclusion :
These results enable the determination of the characteristics and risk factors associated with MDRPIL It is
crucial to acknowledge the risk factors for MDRPI in ICU patients and establish a prevention strategy.
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Table 1. Comparison of General Characteristics between Medical Device Related Pressure Injury Group and

Non-Medical Device Related Pressure Injury Group (N=462)
. Total MDRPI Non-MDRPI
Variables (n=154) (n=308) X ort 0
n (%) or M#SD n (%) or M£SD
Sex
Male 299 (64.7) 110 (71.9) 189 (61.4) 4.56 .033
Female 163 (35.3) 44 (28.6) 119 (38.6)
Age (yr) 62.67 +14.36 64.49 +12.82 61.76 +£15.01 2.03 .043
Alcohol
Yes 194 (42.0) 67 (43.5) 127 (41.2) 0.22 641
No 268 (58.0) 87 (56.5) 181 (58.8)
Smoking
Yes 173 (37.4) 60 (39.0) 113 (36.7) 0.23 634
No 289 (62.6) 94 (61.0) 195 (63.3)
BMI 2371 £4.33 23.88 +4.34 23.63 +4.34 0.58 561
Department
Medical 102 (22.1) 31 (20.1) 71 (23.1) 10.40 .034
Surgical 205 (44.4) 63 (40.9) 142 (46.1)
Neurology 70 (15.2) 31 20.D) 39 (12.7)
Cardiology 63 (13.5) 17 (11.0) 46 (14.9)
Others 22 (4.8) 12 (7.9) 10 (3.2)
Admission route
ER 177 (38.3) 70 (45.5) 107 (34.7) 4.99 .026
General ward 285 (61.7) 84 (54.5) 201 (65.3)
ICU admission after surgery
Yes 185 (40.0) 51 (33.D) 134 (43.5) 4.62 032
No 277 (60.0) 103 (66.9) 174 (56.5)
Comorbidity
Yes 101 (21.9) 124 (80.5) 237 (76.9) 0.77 .381
No 361 (78.1) 30 (19.5 71 (23.1)
ICU LOS 12.41 +£17.42 24.58 +2391 6.33 +£7.71 9.24 <.001

BMI=Body mass index; ER=Emergency room; ICU=Intensive care unit; LOS=Length of stay; MDRPI=Medical device related
pressure injury
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Table 2. Comparison of Clinical Characteristics between Medical Device Related Pressure Injury Group and

Non-medical Device Related Pressure Injury Group (N=462)
Total MDRPI Non-MDRPI
Variables (n=154) (n=308) X ort 0
n (%) or M+SD n (%) or M£SD
Level of consciousness
Alert 104 (22.5) 20 (13.0) 84 (27.3) 17.56 .001
Drowsy 53 (11.5) 17 (11.0) 36 (11.7)
Confuse 72 (15.6) 20 (13.0) 52 (16.8)
Unresponsive 233 (50.4) 97 (63.0) 136 (44.2)
Braden Scale at admission 7.40 +£5.32 6.86 £4.82 7.67 £5.54 -1.61 .108
Laboratory data
Hemoglobin (g/dL) 10.43 £2.26 10.34 £2.26 10.48 +£2.26 -0.64 524
Hematocrit (%) 30.82 +6.80 30.44 £7.16 31.01 +6.63 -0.85 .396
Albumin (g/dL) 291 £1.82 2.73 £0.74 3.01 £2.16 -1.56 120
Protein (g/dL) 5.36 £1.06 5.22 £1.20 5.42 £0.98 -1.62 .107
Ventilator Yes 332 (71.9) 139 (90.3) 193 (62.7) 38.67 <.001
No 130 (28.1) 15 0.7 115 (37.3)
Duration (day) 8.31 +8.88 9.89 +9.60 7.17 £8.16 2.79 .006
CRRT Yes 93 (20.1) 43 (27.9) 50 (16.2) 8.72 .003
No 369 (79.9) 111 (72.D 258 (83.8)
Duration (day) 7.48 +7.83 9.36 £9.52 5.82 £5.56 2.17 .034
ECMO Yes 28 (6.1) 18 (11.7) 10 (3.2) 12.85 <.001
No 434 (93.9) 136 (88.3) 298 (96.8)
Duration (day) 7.41 £5.63 6.58 +4.66 9.00 +7.13 -1.11 279
Restraints Yes 318 (68.8) 120 (77.9) 198 (64.3) 8.90 .003
No 144 (31.2) 34 (22.1) 110 (35.7)
Duration (day) 6.23 +6.64 7.27 £7.52 5.6 £5.98 2.19 .029
Number of devices 10.42 £2.90 11.44 £2.24 9.91 £3.06 6.09 <.001
Inotropics Yes 323 (69.9) 133 (86.4) 190 (61.7) 29.72 <.001
No 139 (30.1) 21 (13.6) 118 (38.3)
Duration (day) 422 +£7.23 7.59 +10.16 495 +5.83 2.70 .008
Sedative drug Yes 357 (77.3) 142 (92.2) 215 (69.8) 29.34 <.001
No 105 (22.7) 12 (7.9 93 (30.2)
Duration (day) 5.19 +6.87 8.02 +7.20 5.85 £6.96 2.85 .005
Steroid Yes 226 (48.9) 80 (51.9) 146 (47.4) 0.85 .357
No 236 (51.1) 74 (48.1) 162 (52.6)
Duration (day) 3.26 £5.74 8.04 £7.67 5.90 £6.00 2.51 .033
NMB drugs Yes 43 (9.3) 21 (13.6) 22 (1.1 5.13 .024
No 419 (90.7) 133 (86.4) 286 (92.9)
Duration (day) 0.25 £0.92 2.67 +1.88 2.73 £1.24 -0.12 .902

CRRT=Continuous renal replacement therapy; ECMO=Extracorporeal membrane oxygenation; MDRPI=Medical device related
pressure injury; NMB=Neuromuscular blockage
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Table 3. Characteristics of Pressure Injury Stage and Occurrence Location of Medical Device Related Pressure

Injury (N=198)
Categories n (%), MxSD or Median (Range)
Pressure injury stage

Stagel 20 (10.0)
Stage2 74 (37.4)
Stage3 19 9.6)
Stage4 0 (0.0)
DTPL 71 (35.9)
Unstageable 14 (7.D
Location
Fore head 17 8.6)
Nose 72 (36.4)
Ear 30 (15.2)
Lip 7 (3.5)
Tongue 3(L5
Cheek 14 (1.1)
Finger 3 (L5
Arm 17 8.6)
Back 2 (L0)
Pelvic 1 (0.5
Leg 9 4.5)
Heel 3.5
Foot 2 (L0)
Others 18 0.1
Size (Length x Wide) (cm? 1.00 (0.01-150)
Onset of occurrence (day) 6 (0-80)
Braden scale at day of occurrence 12.38 +2.61

DTPI=Deep tissue pressure injury

Z17A| T2 o
A= ;_Lo]%};q] Eo} Fg}‘,ﬂj—’,li -.—]E likelihood
ratio (LR) ®Ho=2 ZXAE 3J|FEHo] Flott,
E BPL BAFoE RoJ5IA(x*=93.48, p<.001),
Hosmer®} Lemeshow A% A X&) AL F
33IATHx*=6.85, p=.553).

MDRPI 982212 #4(odds ratio [OR]=1.78, 95%
confidence interval [CI]=1.12-2.83), T8A} A
Al Aga7 AAAQA A(OR=4.29, 95% CI=2.01-
9.15), ECMO #-8&(0OR=2.72, 95% CI=1.06-6.95),
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Table 4. Stage of Medical Device Related Pressure Injury by Medical Devices (V=198
. Total Stagel Stage2 Stage3 DTPI US
Categories
n (%) n (%)
Non-invasive oxygen system 29 (14.6)
Nasal cannula 10 (5.0) 2 (L0 2 (1O 3 (15 3(15) -
Venturi mask 3 (1.5 - 1.5 - 2 (1.0) -
HENC 13 (6.5 2 (1.0) 1 (0.5 - 9 4.5 1 0.5
Others 3.5 1.5 2 (1.0) - - -
Invasive oxygen system 39 (19.6)
Endotracheal tube 33 (16.6) 2 (1.0) 10 5.D 2 (1.0) 16 (8.0) 315
Tracheal tube 6 (3.0) - 3 (1.5 3 (1.5 - -
GI tube 67 (34.1)
Nasogastric tube 67 (34.1) 9 (4.5 28 (14.3) 1 (0.5 25 (12.8) 4 (2.0)
Drainage tube 3(L5
Foley catheter 2 (1.0) - - - 2 (1.0) -
Others 1.5 - - - - 1.9
Monitor equipment 20 (10.2)
Pulse oximetry 6 (3.0) - 2 (1.0) - 4 (2.0) -
EEG 14 (7.2) - 13 6.7 1 (0.5 - -
DVT prophylaxis 5 (2.5
IPC 2 (1.0) - 2 (1.0) - - -
AES 3 (1.5) - - - 3 (1.5 -
Catheter 10 5.0)
Arterial line 6 3.0) 1 (0.5 2 (L0 3 (L5 - -
ECMO catheter 2 (1.0) - 1 (0.5 1(0.5 - -
IV Catheter 1 0.5 - 1 (0.5 - - -
Other catheter 1.5 1.5 - - - -
NS/OS device 2 (1.0)
Cervical collar 1.5 - - 1.5 - -
Fixation 1 (0.5 - 1 0.5 - - -
Other 23 (11.5)
Heel off device 5(2.5) - 1 0.5 - 2 (1.0) 2 (1.0)
Hypothermia device 7 (3.5 - 2 (1.0) 2 (1.0) 2 (1.0 1 0.5
Others 11 5.5 2 (1.0) 2 (1.0) 2 (1.0) 3.5 2 (L0)

AES=Anti—embolism stocking; DTPI=Deep tissue pressure injury; DVT=Deep vein thrombosis;

stod, QI Hat 1.29719] MDRPIZ} A4S
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ECMO=Extracorporeal
membrane oxygenation; EEG=Flectroencephalogram; GI=Gastrointestinal; HFNC=High flow nasal cannula; IPC=Intermittent
preumatic compressor; [V=Intravenous; NIV=Non-invasive ventilation; NS=Neurosurgery; OS=Orthopedic surgery; US=Unstageable
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Table 5. Multivariate Logistic Regression of Risk Factors for Medical Device Related Pressure Injury

Variables OR 95% d o
Sex (Male) 1.78 1.12 -2.83 015
Age 1.02 1.00 -1.03 .052
Department (ref. Medical)
Surgical 1.55 0.81 =2.95 185
Neurology 4.29 2.01 -9.15 <.001
Cardiology 0.96 0.42 -2.21 .929
Others 2.53 0.90 -7.13 .080
ICU admission after surgery 0.43 0.25 -0.73 .002
ECMO 2.72 1.06 -6.95 .037
Number of devices 1.16 1.05 -1.30 .006
Inotropics 2.33 1.19 -4.59 014
Sedation drug 2.53 1.17 =5.45 .018

CI=Confidence interval; ECMO=Extracorporeal membrane oxygenation; [CU=Intensive care unit; OR=Odds ratio;

ref.=reference
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