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Optimal Time Interval for Position Change for ICU Patients using Foam Mattress
Against Pressure Ulcer Risk

Kim, Hyean Jeong'- Jeong, Ihn Sook?

'Pusan National University Yangsan Hospital, Yangsan
*College of Nursing, Pusan National University, Yangsan, Republic of Korea

Purpose: This study was done to identify the time interval to pressure ulcer and to determine the optimal time interval for posi-
tion change depending on pressure ulcer risk in patients using foam mattress in intensive care units. Methods: The Braden
scale score, occurrence of pressure ulcers and position change intervals were assessed with 56 patients admitted to an inten-
sive care unit from April to November, 2011. The time to pressure ulcer occurrence by Braden scale risk group was analyzed
with Kaplan-Meier survival analysis and log rank test. Then, the optimal time interval for position change was calculated with
ROC curve. Results: The median time to pressure ulcer occurrence was 5 hours at mild or moderate risk, 3.5 hours at high
risk and 3 hours at very high risk on the Braden scale. The optimal time interval for position change was 3 hours at mild and
moderate risk, 2 hours at high and very high risk of Braden scale. Conclusion: When foam mattresses are used a slight exten-
sion of the time interval for position change can be considered for the patients with mild or moderate pressure ulcer risk but
not for patients with high or very high pressure ulcer risk by Braden scale.

Key words: Pressure ulcer, Patient positioning, Risk assessment, Viscoelastic substances
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Table 1. Characteristics of Study Participants (N=56)
Pressure ulcer occurrence
Characteristics Categories n (%)or M+ SD Yes (n=16) No (n=40) 7 p
n(%)orM+SD n(%)orM=+SD
Gender Male 27 (48.2) 10 (62.5) 17 (42.5) 1.83 240
Female 29(51.8) 6(37.5) 23 (57.5)
Age (year) <40 6(10.7) 2(12.5) 4(10.0) 0.38 668
40-59 11(19.6) 4(25.0) 7(17.5)
>60 39(69.7) 10 (62.5) 29 (72.5)
62.8+15.2 62.4+15.9 63.0+156.2
Body mass index (kg/m?) <18.5 (under weight) 1(1.8) - 1(2.5) 0.90 430
18.5-22.9 (normal weight) 21 37.5 6(37.5) 5(37.5)
23.0-24.9 (over weight) 11(19.6) 1.3 10(25.0)
>25.0 (obese) 23(41.0) 9(66.3) 14(35.0)
243+50 258+6.8 23.7+40
Duration from start to 59+4.7 61+14 59+43 -0.35 727
end observation (days) Median 4.0 815} 4.0
(IQR) (2.3-8.0) (2.0-8.5) 3.0-8.0)
Position change interval 27+10 33+07 25+1.0 -2.85 .004*
at the last observation (hrs) Median 3.0 3.3 25
(IQR) (2.0-35) (3.0-35) (1.6-3.0
Braden scale score 15-18 (mild risk) 16 (28.6) 2(12.5) 14 (35.0) 4.41 036"
at baseline 13-14 (moderate risk) 14 (25.0) 3(18.8) 11 (27.5)
10-12 (high risk) 17 (30.4) 7 (43.8) 10 (25.0)
<9 (very high risk) 9(16.1) 4(25.0) 5(12.5)
Braden scale score 15-18 (mild risk) 17 (30.4) 1.9 16 (40.0) 8.33 0041
at last observation 13-14 (moderate risk) 12 (21.4) 3(18.7) 9(22.5
10-12 (high risk) 18(32.1) 7(43.7) 11 (27.5)
<9 (very high risk) 9(16.1) 5(31.3 4(10.0)

*Mann Whitney U test; 'y? for trend test; IQR= Interquartile range.
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Table 2. Cumulative Survival Function by Pressure Ulcer Risk Group

Risk group of Position change Cumulative survival function
pressure ulcer interval (hrs) Estimate SE
Mild risk 35 .80 18
Moderate risk 3.0 .80 18
35 .55 25
50 .00 .00
High risk 30 .70 15
35 .35 16
45 .00 .00
Very high risk 20 .88 12
25 .58 19
30 44 19
36 22 18

SE=Standard error.
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Figure 1. Kaplan-Meier survival curve for pressure ulcer occurrence
by pressure ulcer risk group.
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Table 3. Median Time to Pressure Ulcer Occurrence by Pressure Ulcer Risk Group
Risk group of pressure ulcer e 2 a2l p" for muttiple comparison
group ofp ulcer occurrence Moderate risk High risk Very high risk
Mild risk - 130 027 .003
Moderate risk 5.0 = 341 110
High risk 35 - 343
Very high risk 3.0 =
*log-rank test.
Table 4. Sensitivity and Specificity at a Certain Cut-off Points by Pressure Ulcer Risk Group
Risk group of PU Cut-off (hrs) Sensitivity Specificity AUC D
Mid & moderate risk 1.75 1.00 20 .85 029
225 1.00 32
2.75 1.00 .56
3.25 75 .80
3.75 25 92
4.50 25 .96
High & very high risk 1.25 1.00 13 74 .036
1.75 1.00 33
2.25 92 53
2.75 .75 67
325 42 .80
375 .08 87
PU=Pressure ulcer; AUC=Area under the ROC curve.
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