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Factors Predicting the Interface Pressure Related to Pressure Injury in Intensive Care Unit Patients

Shine, Ji Seon' - Kim, Soo Jin? - Lee, Ji Hyun® - Yu, Mi*

'Surgical Intensive Care Unit, Gyeongsang National University Hospital, Jinju

?Adequate Medical Support Department, Gyeongsang National University Hospital, Jinju
3Surgical Outpatient Team, Gyeongsang National University Hospital, Jinju

‘College of Nursing - Institute of Health Sciences, Gyeongsang National University, Jinju, Korea

Purpose: Interface pressure is a factor that contributes to the occurrence of pressure injuries, This study aimed to investigate interface pressure
at common sites of pressure injury (occipital, gluteal and peritrochanteric areas), to explore the relationships among risk factors, skin condition
and interface pressure, and to identify risk factors influencing interface pressure, Methods: A total of 100 patients admitted to the intensive care
unit were enrolled at a tertiary teaching hospital in Korea, Interface pressure was recorded by a scanning aid device (PalmQ). Patient data re-
garding age, pulmonary disease, Braden Scale score, body mass index, serum albumin, hemoglobin, mean blood pressure, body temperature,
and oxygen saturation were included as risk factors. Data collected from July to September 2016 were analyzed using binary logistic regression.
Results: The mean interface pressure of the occipital, gluteal, and right and left peritrochanteric areas were 37.96 (£14.90), 41.15 (+16.04), 53.44
(24.67), and 54.33 (£22.80) mmHg, respectively, Predictive factors for pressure injuries in the occipital area were age =70 years (OR 3.45, 95%
confidence interval [Cl]: 1.19~9.98), serum aloumin deficit (OR 2.88, 95% Cl: 1.00~8.26) and body temperature >36.5°C (OR 3.12, 95% Cl:
1.17~8.17); age =70 years (OR 2.81, 95% ClI: 1.10~7.15) in the right peritrochanteric area; and body temperature >36.5°C (OR 2.86, 95% ClI:
1.17~6,98) in the left peritrochanteric area, Conclusion: Our findings suggest that old age, hypoalbuminemia, and high body temperature may be
contributory factors to increasing interface pressure; therefore, careful assessment and nursing care of these patients are needed to prevent
pressure injury. Further studies are needed to establish cutoff values of interface pressure for patients with pressure ulcers,
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Table 1. General Characteristics and Pressure Injury Risk Factors

>
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(V=100)

Variables Categories n % MeantSD (range)
Gender Male 64 64.0
Female 36 36.0
Age (yr) <60 36 36.0 64.97+15.91 (22~93)
60~69 21 21.0
>70 43 43.0
Pulmonary disease No 88 88.0
Yes 12 12.0
Braden scale score Normal (>18) 0 00.0 11.83£1.99 (9~16)
Low/Midium risk (10~17) 89 89.0
High risk (<9) 1" 11.0
Body mass index (kg/m?) <184 1M 11.0 22.53+3.11 (16.6~30.9)
18.5~25.4 71 71.0
>255 18 18.0
Edema index Normal (<0.40) 75 76.5 0.390.04 (0.00~0.43)
Edema (>0.41) 23 235
Serum hemoglobin (g/dL) >12.0 39 39.0 11.6241.90 (7.0~16.8)
<12.0 61 61.0
Serum albumin (g/dL) Normal (>2.8) 70 70.0 3.23£0.71 (1.8~4.9)
Deficit (<2.8) 30 30.0
Supine Mean blood pressure (mmHg) Hypotension (<65) 13 13.0 78.41+12.60 (53~108)
Normal (65~79) 44 440
Hypertension (>80) 43 43.0
Body temperature (°C) <36.5 62 62.0 36.39+0.47 (35.2~38.2)
>36.5 38 38.0
Sp0, (%) <90 6 6.0 98.82+1.84 (90~100)
>90 94 94.0
Rt lateral ~ Mean blood pressure (mmHg) Hypotension (<65) 11 11.0  80.67+14.36 (59~133)
Normal (65~79) 43 43.0
Hypertension (>80) 46 46.0
Body temperature (°C) <36.5 60 60.0 36.41+0.39 (35.6~37.9)
>36.5 40 40.0
Sp0, (%) <90 2 2.0 99.00+1.43 (91~100)
>90 98 98.0
Lt lateral Mean blood pressure (mmHg) Hypotension (<65) 6 6.0 79.49£11.66 (52~1113)
Normal (65~79) 46 46.0
Hypertension (>80) 48 48.0
Body temperature (°C) <36.5 51 51.0 36.56+0.45 (35.8~38.1)
>36.5 49 49.0
Sp0O, (%) <90 6 6.0 98.62+1.90 (90~100)
>90 94 94.0
Skin condition Supine position: No 72 72.0
Occipital/gluteal region ~ Redness 15 15.0
Pl stage 1 8 8.0
Pl stage 2 0 0.0
Pl stage 3 0 0.0
Pl stage 4 1 1.0
Deep tissue injury 4 40
Lateral position: No 97 97.0
Peritrochanteric region  Yes (redness) 3 3.0
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Table 1. Continued

799

Variables

Categories

%

MeanzSD (range)

Interface pressure (mmHg)

Supine- occipital

Supine- gluteal

Rt lateral-peritrochanteric

Lt lateral-peritrochanteric

<32
>32
<32
>32

<45

>45

<45

>45

42
58
26
74
45
55
42
58

42.0
58.0
26.0
74.0
45.0
55.0
42.0
58.0

37.96+14.90 (14.3~84.5)

41.15+16.04 (11.7~92.4)

53.44+24.67 (19.3~163.5)

54.33+22.80 (18.4~153.4)

PI=Pressure injury; SpO,=Saturated oxygen in arterial blood; Rt=Right; Lt=Left.

Table 2. Interface Pressure Differences by General Characteristics and Pressure Injury Risk Factor

(N=100)

Supine position-

occipital region

Supine position-
gluteal region

Rt lateral position-
peritrochanteric region

Lt lateral position-

peritrochanteric region

Variables Categories
Mean o e, N oy Mean on e o M oy
(mmHg) (mmHg) (mmHg) (mmHag)
Gender Male 37.05 14.86 -0.81 418 4223 17.07 0.90 370 56.22 2564 151 .135 56.71 22.47 1.40 .166
Female 39.58 15.06 39.22 14.07 4851 2234 50.11 23.10
Age (yn* <602 3240 1051 4.86 .010 41.16 1696 043 650 46.12 20.61 2.70 .073 4899 1953 1579 211
60~690 3820 15.16 a 3845 12.84 55.33 23.17 56.61 27.83
>70¢ 4250 16.57 4245 1683 58.65 27.38 57.69 22.37
Pulmonary  No 3725 14.03 -1.29 201 3994 14.85 -2.06 .042 5021 19.71 -2.22 .047 5223 21.71 -2.56 .012
disease Yes 4313 20.21 4997 21.80 77.16 4134 69.73 25.66
Braden scale >10 3698 13.71 -1.34 209 41.13 15.60 -0.02 984 5120 23.38 -2.66 .009 5242 2143 -2.44 016
score <9 4590 21.64 4124 20.18 71.58 28.43 69.78 28.48
Body mass <184 4476 1947 201 140 4599 22.68 043 651 60.84 4198 068 511 59.81 2758 0.26 .775
index 18.5~254 3596 13.17 40.84 15.78 52.09 21.61 5431 19.92
(kg/m?2) >255 41.06 17.88 40.41 14.85 56.79 25.49 53.56 30.02
Edema index Normal 36.92 1497 -1.10 272 4021 16.66 -1.22 227 5398 2528 028 .777 5475 2400 0.15 .882
(<0.40)
Edema 4087 15.17 4488 14.20 52.30 23.43 53.93 19.61
(>0.41)
Serumhe-  >12.0 3965 1433 091 368 4226 1536 0.55 581 54.38 30.11 030 .763 54.34 24.80 0.00 .998
moglobin <12 36.88 15.28 4043 16.55 52.84 20.72 5433 21.64
(g/dL)
Serum Normal 3586 13.67 -2.19 .031 40.57 16.28 -0.54 588 52.11 22.47 -0.83 411 5391 23.97 -0.28 .780
albumin (>2.8)
(g/dL) Deficit (<2.8) 42.85 16.68 4248 1567 56.56 29.36 55.31 20.17
Mean BP*  Hypotension 4299 1888 231 .104 4929 19.03 198 .144 7808 29.71 720 .001 6575 27.15 1.89 .156
(mmHg) (<65)a
Normal 39.85 15.01 40.23 14.87 4854 17.33 ayb,c 50.10 18.98
(65~79)°
Hypertension 34.50 12.93 39.63 15.91 52.14 26.26 56.95 25.11
(>80)c
Body tempe- <36.5 36.32 1540 -1.41 162 3942 1526 -138 .170 52.82 2417 -031 .757 49.72 2155 -2.10 .038
rature (°C) >36.5 4063 13.84 4397 17.07 5439 25.70 59.13 23.29
Sp0, (%) <90 4570 1935 1.32 191 4498 2428 060 548 6655 092 076 451 7072 2175 1.84 .069
>90 37.47 1457 40.90 15.53 53.18 24.85 53.29 2258
Skin Skin problem’ 38.28 16.60 0.29 .772 4347 1476 092 361 7810 4330 1.78 .079 - -
condition” No problem 37.34 13.77 40.17 16.63 52.68 23.86 5433 22.80

*Scheffe test.

‘No patient with skin problem on Lt lateral position-peritrochanteric region.

Rt=Right; Lt=Left.
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—2LL ARZAIHA=1720, df=8, p=.028) ¥ Hosmer Lemeshow
AR (7 =11.22, p=190) E¥o| et Ao LRt Fot
ALl gk JERFEL 650%2 UETh FAYgEo] 32
mmHg o1gd HH-E o] 704 o)F ¢ 345H) =Qkor
(OR 345, 95% CI 1.19~9.98), @QLHR0| 2.8 g/dL m|eHel 7%
2.88HH(OR 2.88, 95% CI 1.00~8.26), &&0] 365°C 0]/d2l 7A$7
o A0 ula 3.128H(0R 3.12, 95% CI 1.17~817) =A] VFER:
TH(Table 3).
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24
[N
Uo9] B, TR FALEL 32 mmHgg TE0R ZTfel

Table 3. Interface Pressure Predictors on Occipital and Gluteal Regions in the Supine Position

Supine position-occipital region pressure

Supine position-gluteal region pressure

Variables  Categories 95% Cl 95% Cl
SE Wald D OR SE Wald 0 OR ——m——
lower upper lower  upper

Age (yr) 60~69 022 060 014 713 125 039 401 -012 067 003 82 089 024 331

>70 124 054 521 022 345 119 998 -031 056 032 573 073 025 217
PD Yes -050 078 040 526 061 013 281 041 090 021 648 151 026 873
BSS Highrisk (<9) -0.02 0.73 000 983 098 023 4.14 - - - - - -
Alb Deficit (<2.8) 1.06 054 385 049 283 100 826 056 058 094 334 174 057 539
mBP 65~79 -036 077 022 639 070 015 315 =101 087 134 248 036 0.07 202

>80 -057 075 058 445 05 013 246 -077 087 079 376 046 0.09 253
BT (°C) >36.5 114 050 521 022 312 117 827 106 056 355 060 290 096 875
(constant) -046 078 035 552 063 146 089 266 103 429

Model fitness

=2LL (log likelihood)=118.86 (3>=17.20, df=8, p=.028),
Hosmer-Lemeshow (x2=11.22, p=.190), Accuracy of
classification: 65.0%

-2L1=1108.03 (4>=6.58, df=7, p=.474), Hosmer-Leme-
show (2=2.82, p=.901), Accuracy of classification:
74.0%

Reference: Age<60; PD=No; BSS>10; Alb=Normal (>2.8); mBP<65; BT<36.5.
Alb=Serum albumin; BSS=Braden scale score; BT=Body temperature; mBP=Mean blood pressure; PD=Pulmonary disease.
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A5 1, ol A 002 Fgste] TAI FRY B 2
9] Z3t=ollA Hosmer Lemeshow Z734¥} FH 20| &get
Ao 2 UERdom(,2=2.82, p=901), ZAILEd] tfst HAERS
< T40%°10ck. 22iut —2LL 743 2ol tigh SARS <]
BIR] kOm (=658, df=7, p=474), Folet HIFS njx|E= W
T QIIcH(Table 3).
3) = AR ZAYH of|£29!

9] diExl 9] ALY 45 mHeS 71802 2 A
1 OlOPO 1739002 3 5}%“\1}. EHZE H9l BAYY A5

Hosmer—Lemeshow 7378 El}(xz 027, p=874) XY wso] =
et Aoz e, AAYGE dig 39}5— &2 61.0%°I
ot dgo] 70th Ol’%‘?l ¢ 7

& OiFAr 79 BAUH] 45

mmHg o1gd $10] 2814} Ao = EHTHOR 281, 95%
CI 1.10~7.15)(Table 4).
4) 25 HHRE E
EE OiRARE 0711%?— TRl gk SAFE e
519 0M (¢ =12.60, df=5, p=027), Hosmer—-Lemeshow 772}
M= FHYE mgo] Het Aoz ety =269, p=747).
7AYol gk FEHEFES 67.0%01ct Alo] 36.5°C ol
75 5 tdA 79 ZAYEe] 46 mmHg o3 9130l
2.8681(OR 2.86, 95% CI 1.17~6.98)2 LEFFTHTable 4).
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olie A BRe] M) o] GoeloME Trre}
ERolA, éﬁ ole 24 iEixt F45 Adejsto] siig = 2ofA]

e BAGES g6
| &% Rre] Aol w2 7o FAYY st off

ol B

A B2 AolA BAYE AEe dekeolN SRR EF
A4S 27} Bt 3796, 4115 mmHgollow, £99] A4 &= of
%

A
RARE, zt5 AR 742t 5344, 54.33 mmHgZ AR
YR =1 JoARlolME FRYo] FREQE
AgATLol w=m, A =2 Qg
oAtor] fleirte SF ¢glo] 32 mmHg

mlo i

Kol NEE TIlof &
o] 32 mintig® EOIRE 1% QIS e Robh A
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5 B

Table 4. Interface Pressure Predictors on Peritrochanteric Region in the Lateral Position

Rt lateral position-Peritrochanteric region pressure

Lt lateral position-Peritrochanteric region pressure

Variables ~ Categories 95% Cl 95% Cl
b SE Wald 0 OR —— b SE Wald D OR
Lower Upper Lower Upper
Age (yr) 60~69 043 056 059 443 154 051 462 - - - - - - -
>70 103 048 469 030 281 110 7.15 - - - - - - -
PD Yes = - 2 - . S = 132 083 253 111 373 074 1886
BSS High risk 138 082 280 095 397 079 1993 098 076 168 195 267 061 1178
(<9)
mBP 65~79 = = = = = = = -140 117 142 234 025 003 247
>80 = = = = = = = -134 118 128 257 026 003 265
BT (°C) >36.5 - - - - - - - 105 046 532 021 28 117 698
(constant) -045 035 166 197 064 090 115 061 436 245

Model fitness

-2L1=128.83 (y2 =8.80, df=3, p=.032), Hosmer-Lemeshow
(1=0.27, p=.874), Accuracy of classification: 61.0%

-2LL=123.46 (y2 =12.60, df=5, p=.027), Hosmer-Lemeshow
(x2=2.69, p=.747), Accuracy of classification: 67.0%

Reference: Age<60; PD=No; BSS>10; Alb=Normal (>2.8); mBP<65; BT<36.5.
PD=pulmonary disease; BSS=Braden scale score; mBP=mean blood pressure; BT=Body temperature; SE=standard error; OR=0dds ratio;

Cl=confidence interval.
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