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Purpose : This study aimed to present the incidence of pressure ulcers and identify different associated factors
according to the time of occurrence of pressure ulcers in intensive care unit (ICU) patients. Methods : The participants
were 313 patients who reported pressure ulcers among 2,908 patients in ICUs at a large tertiary hospital in
Gyeonggi—do. Among them, 220 patients (70.3%) had a pressure ulcer before admission, and 93 patients (29.7%)
reported newly developed pressure ulcers after admission to the ICU. Data were collected between August 2018
and April 2019. Along with the time of occurrence and characteristics of pressure ulcers, diverse associated
factors were gathered through electronic medical records. Data were analyzed using descriptive statistics,
independent t—tests, and x “~tests. Results : Different risk factors associated with pressure ulcers in ICU patients
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according to the time of occurrence were main diagnosis, score of acute physiology and chronic health evaluation,

score of Richmond agitation sedation scale, level of consciousness, administered sedatives, use of a ventilator,
insertion of a feeding tube, and the duration of fasting period. Conclusion : Based on the results of this study,

healthcare providers, especially ICU nurses, should try to detect early signs and symptoms of pressure ulcers,

taking into account the derived factors associated with pressure ulcers in ICU patients. Practical intervention

programs and strategies considering the factors associated with pressure ulcers must be developed to prevent
and alleviate such ulcers in ICU patients in the future.

Key words :

Pressure ulcer, Incidence, Risk factors, Intensive care units, Nurses

1. ei7e| Eey

32 B HolA 7H Bol 2= 985 S
Shfold, E3F FAF oz oY 7t ESol=
Sl 782 di8Ae] 53 Al AdE S7M
713, o] A st ARl g opleh, Yozt
SZOPHA] ol2A & 5 e ARt §HSel =V
o2l E3F o= ARl QmHlg-E IA STHIA,

o= O]OH ool AE Azt 1109 2, F=tollA
L 97l 7.59 9=29] o|gH|7} AH|EL B3t ul Q)

o

—

11.

55| SeAA0l dAske A2 dRE 3494
S} HEo] vH] AAEAIE Skl ]Eﬂrzé
T e F8 7|9 Fxo] W5 41903,
A A4 A ojn] E30] Sl 97t &kl ?J@ =
o= teFet 1F Ywr]719 A&} FEY Foirt
Zasto] ol2et oA &3 LAY 9] 7137t 3A F
7¥sHA EoH4l. 2 S £ I AAE
1zl =W, A SR 83 FHEES TRt
=7F H o gRE 2ol whEh ZJolE Hof, X4 12%C14]
o} 49%71A] o] 2l SHITHS]. ERE R S8AF Qjst
F3|(European Society of Intensive Care Medicine)
9] 907 =7} 1,1177) =AY 13,2542 g2

2 3 AFolA, B FHES 26.6%= UEoH,

B3 Ad A9 16.2%= SEAHNA AEA 2
H 83]lo] B B} QltHol.

owy=o0

CHgRE A ATEolA SR SRte] £ o
3§95t ¥ 89S0l A=A Tk %LXM_E

27

HAGH), AR, A, B
derg 37, B QUG
W Al A,

_I'E_oq ‘:l'oo?l‘ ]x%/\c]—xq oamol-xq

ol

ol

tH6-101.
HIE 5 210111, ARSI

sl q:]u S = 119

mlo

Tope 714 oEAE 55 S £ 2 T2
Eﬂ-—% EoFd & AoH11]. FEAHOIMY =
3 AdA 8 5 S5 =771 AR 85
*‘Ur o] w2 Zor Hilged|, ol
A A F5=7F wordel weE Akgel 5
44 A 7]**’“ L2, %:—011‘%[6
T2 A AAE A9
AE S HlEX OE(XJ%L)EE o] 1

]]‘,[ol:

N

\

N O
R
B N

01
s o]

N
_\|l_,
m

o AA) BB B

=40

Hlugto 2 8530 I AQIES AT ATEH,
Z944 44 A oju] WY SHS YT Uk B
219} Q1A & 24 &3o] B IS LES)A|

A e
F387} 98 21 B4 Fp) R zoleho]. o
5ol araie wel 23wy A age wof

Aol St B
FUAL] YA &
4% 94 750 49 305 T2

ANISHE Zo] Bag
AT ZBAY YA

oAo] 83 EA 1 4110}



SEAA BAO| 2F LY A7|0 HE HHL0!

orsi % Siele. ol
A A s

Sl T 7T 8;« ol otz
53 (4S9 145 St Aol A

= AATSRLAL SHAH.

'y)r 2344 94l
=40] FjolZ ol
93 B9 S YAl
233 g 2919 Aolg e}

e}

2 A7) gL A7e AA I AFEHEU
FEAA (WA, A78A, AE88A, THA S8Rl
20184 8¢ 1¥HE 20199 49 30¥7HA] 971zt
YA 7t 194 ol $AF F 2,908 F £42
2 Qs ST E A7 2 BRF 3137(10.8%)
o|3th. ol F T YA A S HA% TAl=
‘23 H.87(2209; 70. 3%)2; FEAA JA &
3o WSk 3Rl 83 AT (939 29.7%) 2=

T-E5FATE.

28

o| 0|

3. g4 =4

dAtel 8 S T 991 EAR] 919, T
9] #& 8 # A5 3191 1) National Pressure
Ulcer Advisory Panel, European Pressure Ulcer
Advisory Panel, & Pan Pacific Pressure Injury
Alliance®] €% ot 9 X7 7ho]=giRl(1]; 2) =W
HATIEARR] Y] 83 7ho] et EAVIRE ATtE A
FAZM12]: 3) v]= Wound Healing Society2] £%
B Jlol=l3)e) Hjgo 2 sjof, o]
2 22 TS SRR A AL S
A4 748 109 o]l ZHBAF 313 He e}t w4 2
Qo] A& ¢ —’F—Xé“}oﬂouﬂ, FARA] G4 W 23 Y
S5 AESHL ol&s FHOE FESIRCH V|E
BATL H9] 5 F —)F goto] X5 st
OF7E 2AE gty B4, 839 B4, A%
A5 T 891, g=r7] A 89, I¥ T 8219
FEoR FESIon, FAHoR
:‘IE?:]:'O]'ME]'-

WA, gk Eo s ?ﬂ%‘, 4, 2E

o
s

>|E rHI

F97F mot=|Qlck

A 9 A7 #H 8Rlol= 5 , SRS o 7

4% o]F, acute physiology and chronic health
evaluation 11 (APACHE 1), 9J4] 45, Glasgow coma
scale (GCS), Richmond agitation sedation scale
(RASS), X178A| ARG o7, SUA| AR et A Q=
717124 1858 7], continuous renal replacement
therapy (CRRT), feeding tube, nasal cannula, high
flow cannula, A4 2% 9 AA9] A& 57}

EFHUL.

5]
E

AdF #H 3919= body mass index (BMI), %7]
P, 241 71zt EF LY 2], @A A7
ZIE ATt
4. BT WY

2 A9 Ames AR IA G AHS 7E
o= 5o, HLx3hE -4—:—7]E XAE 7IHto 2 =4

il
32

oh 8% wAe] 91Y A915S B FERHA0



- RO|Lt - ZYA} - ZE0] - MBi0| - 0[0)=

EXP #Z“’ *o“o} E} TS A A ATAE
2 =30z 7} 219 9}1}01]71] pilot test (AR}
1= 24 5 Ared)E AdSE & AAES Slst
Aom, o A= 100%E Hof AmFHARYE A1E]
= SEaGH. AAeRIES B AR @
A 197 %F 20% 285300

N

H x

5. Alz=4] 4UH

SE A== IBM SPSS statistics 21.0 program
< ol-&sto] thaa}t o] EAsII.
D A 83 —*é, 29 9 25 A4 891,
& B Q02 HI=9} WiEs B
2 A5
2) 8% o 84 T 84 B4, A
A& 3’&% 821, I THA 81219 =
9} x*-test® EA5I9ITt.

6. =ol™ 19

# ATE ARSO] A AT Y 3Y YT

2e)9949193] He] BAE AH $2AJIRB-MED-
MDB-19-401)2 2 & s S2AHY te 259
Y22 Soerh Rl 1 AENEES s

-OlA2 - ol F -

of AR} wZHA G JTIHAL, S
Az AN ke ARl Yeslo] A7 of
9ol o] BIBIEE Agsle] Mt SAHEE

sloict

1. SEAH A M 87 Hdn g § 23
R 2 QY £49| SEY
ALY Bt A% 23 H.9410] 68.92(+15.11)

A, 8% %91 66.44( 13,9990, 4] 7
83 BGTE dAo] 57.3%, 83 HARL HAo]

03.4%Htt. 2L JH 3¢

e

A1 66.8%, S WAPTqA 75. 3%

5 2 2 229 397 B
POl 8 MG S

S AL A & B
& 7oA AR Aot dRby

oA R

}L 43 Bl
T A%

o

o

Table 1. Differences in Demographic Characteristics according to the Time of Pressure Ulcer Occurrence in Adult

Intensive Care Unit Patients

Pressure ulcer before
admission to ICU

Pressure ulcer after
admission to ICU

Variables Categories (n=220) (n=93) torx 0
n (%) or M£SD

Age (yr) 68.92x£15.11 66.44+£13.99 1.35 77

Gender Male 126 (57.3) 59 (63.4) 1.03 318
Female 94 (42.7) 34 (36.6)

Marriage Yes 147 (66.8) 70 (75.3) 2.20 143
No 73 (33.2) 23 (24.7)

Religion Yes 72 (32.7) 37 (39.8) 1.44 245
No 148 (67.3) 56 (60.2)

ICU=Intensive care unit; M=Mean; SD=Standard deviation
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Table 2. Differences in Pressure Ulcer Characteristics according to the Time of Occurrence in Adult Intensive Care

Unit Patients
Pressure ulcer before Pressure ulcer after
. : admission to ICU admission to ICU .
Characteristics Categories (n=220) (n=93) torx o
n (%) or M£SD

Place of occurrence Home 23 24D - -
of pressure ulcer General ward 53 (24.1)

Operation room 47 (21.3)

Other hospitals 33 (15.0)

Nursing home 29 (13.2)

Emergency room 523

Intensive care unit 93 (100.0)
Braden scale 12.64£2.15 12.81+1.61 -0.67 505
Stage of Stage 1 121 (55.0) 73 (78.5) 15.67 <.001
pressure ulcer Stage 2 66 (30.0) 15 (16.1)

Stage 3-4 33 (15.0) 5 (5.4
Size (cm?) 30.06£47.96 22.01£48.99 1.35 178
Location Coccyx 144 (65.5) 57 (61.3) 9.10 .245

Buttock 24 (10.9) 7 (1.5)

Ear 10 (4.5 6 (6.5

Foot 9 4.1 6 (6.5

Trochanter 8 (3.6) 332

Heel 523 6 (6.5

Leg 3014 4 (4.3)

Others 17 (1.7 4 (4.3

ICU=Intensive care unit; M=Mean; SD=Standard deviation

30



0[0FY - N2 - IS -

=

AL alert 31.2%, drowsy 10.7%, stupor 12.9%,
sedation 45.2%%, F o 7t F2J3t Zpol& Htt
(x=8.58, p=.035). 9] Fofl A=E Uelhe GCS
o= &% HRtol Bt 9.81(£5.054, &4 T4
o] Bt 8.57(£5.38) %08, SAHCE [t A}
ol5 Ho|x] ottt W H=E UEli= RASS A
E 8% HoTto] B -1.66(+1.88)4, 4 AT
o] ﬁoﬂ_ —2.22(4.2 02)7<49£ _9_;2(}- HP}\H:,LQ x114 14/\
7} fosHAl B WTtH=2.26, p=.025). AGAE At
B3 A= 83 BotollA 28.6%, €55 it
/‘11‘ 46.2%%, S WA FolstA T B2

= AATHx’=9.04, p=.004).

71 9, FHHESh g gl SUA AR ol o] HisiA]
= 7 2t SAXCE {5t ApolE HolA] Adith

A 957]7] AME sk, IFEET] A&
2 &3 HaollA 34.5%, 85 TATOA 64.5%2
Lpaygol RofsAl B Wokth(x*=23.90, p<.001).
Feedmg tube AFR-S 83 H QoA 45.9%, &3

AZANA 76.3%2, JAI 3 ATl F-ofsHA o
WorTH x*=24.46, p<{.001).

71 9], CRRT, nasal cannula, high flow cannula,
AR 2, A ARG ofFel HEsiA= F 1t
BAACE {OJ3t ZJolE HolA| AYTHTable 3).

o}
=

4. BEXA UM H 2 27N UM 5 25
YT 7H FF B 2019] Xf0)

T‘H**ZH BMI= £ Ef-ollA b 21.35(+4.36)
ke/m’, 87 H““?LOM et 22.42(+4.30)kg/m’E,
T 2ZE et AolS BAtHt=-2.00, p=.048). &
A JAAT A5 37108 TN FFIEHT &

SPS ek A A7 3 w2 32.7%
S IAFoA 38.7% R, FF I EFREE U
Elfi= CQl 497t £ B RtollA 56.8%, S5 A

oA 40.9%ZE 523t }olS BATH*=8.72, p=
.013). 4] 71719] 3% &3 B2 B 1.20(+
1.90)¥Y, &3 S-S FHat 2.98(+4.0004 %, &%
o] F4] 7171e] f95tA o AArKi=-4.04, p<
.001).

i Y Nl A= 8

Jatoll A 3.21(£0.72)g/dLA

g BfaollA] 3.14(+0.77)
o, Py

31

AL £ £ B4 10.63(22.17)g/dL, &
A 9ROl A 10.46(+1.91)g/dLAY., EHwizt A
A 0 il = 7F 525k Alolg HolA] gkttt
(Table 4).

V. =

9|
£ d4e T 4 S5 YY SAAWEHA,
AZZA, AETA, A SR 971€E 7t 2
R} 5, ST EIATE AFEAE SR 3138
oz 3k ARy ol FHEU.
233 Y A7l ot S A A 84S B
S8 B8 22078(70.3%) 3 S JA T A
A &30 dd ‘83 %Wﬂ%’ 937(29.7%)°.&2 T
EEgoH, & o 7 23 3 I 8119 E44E H
WE Bl wets] izt sl

WA, £ ol S 83 A fHE
s 717t & AR F 31378(10.8%)°1%1.2H, o]
£ 8% 3 F 70.3%= JA A £ o] BEfo}
R, 29.7%= YA T E3o] YPH AoE IR
Atk 2 1587H2002-2017¢) =9 A9 AFES
l%’o‘H T EAY] &3 FHES AT AAE
A1419] Ao w2, S G4 A9 &

At

o

|

ol&Z

Hr

i

o
=

[o)

2,

el 0
R

Z GHEL 16.9%-23.8%0] HiEo] 2 ALwr}
=2 HYS & & YUk FTF B A el QASH &
A AA 834 0BT} 7 JA A T U
FEES HlTT ATE Zolnd, FHN FBR
expe] &4 %o% 16.5%A.0H 1‘: = QA

| 845 B A= 80%, YA T 83o)

A= 20%0101 Lﬂ Bh la(15], = 4
ﬂ%ﬂ}l}@ﬂﬂ S7MERE et 369799 EA
Aol 70.8%7F PAAT olv] S HEStaL
ui 29.2%7} wﬂx}“ R AR
selliol, & AgofAe] Aot %&’6&
AT Wi AAA Eudod= =

AR 87 ol Hls) S %PX}
o] FHHOR & B Helttal 5t
%ixw gt} e 833 ot 1
7] e YRl vk AlrH14].

£ g2k oF 1/32 S8 o

Erﬁﬂ

kodﬁmﬂmmogmbirﬂm
9,
x&é =

= 2@
o ¢

rl' mok it
-l> =

[0 O

o]
;}

9 Ho
o
n:{ru

(‘ll‘

do x@ 1o o o
o
&

el

S

ok



SR BAO| 2F LW A0 MGE AL 0|

=

Table 3. Differences in Clinical Characteristics according to the Time of Pressure Ulcer Occurrence in Adult Intensive
Care Unit Patients

Pressure ulcer before  Pressure ulcer after

) . admission to I1CU admission to I1CU .
Variables Categories (n=220) (n=93) torx yel
n (%) or M+SD

L . Respiratory disease 60 (27.3) 24 (25.8) 12.03 034
Main diagnosis st tumor 36 (16.4) 17 (183)
Gastrointestinal disease 35 (15.9) 7 (1.5
Neurological disease 32 (14.5) 18 (19.4)
Cardiovascular disease 27 (12.3) 21 (22.6)
Others 30 (13.6) 6 (6.4

Comorbidity Yes 187 (85.0) 73 (78.5) 2.00 161
No 33 (15.0) 20 (21.5)

Operation Yes 71 (32.3) 30 (32.3) 0.01 >.999
No 149 (67.7) 63 (67.7)

APACHE I 17.86+7.95 22.194+8.59 -4.05 <001

Level of Alert 61 (27.7) 29 (31.2) 8.58 .035
consciousness Drowsy 50 (22.7) 10 (10.7)
Stupor 37 (16.9) 12 (12.9)
Sedation 72 (32.7) 42 (45.2)

GCS 9.81+5.05 8.57+5.38 1.94 .054

RASS -1.66+1.88 -2.22+2.02 2.26 .025

Use of sedatives Yes 63 (28.6) 43 (46.2) 9.04 .004
No 157 (71.4) 50 (53.8)

Use of Yes 85 (38.6) 38 (40.9) 0.14 .800
Vasopressors No 135 (61.4) 55 (59.1)

Mechanical Yes 76 (34.5) 60 (64.5) 23.90 <001
ventilator No 144 (65.5) 33 (35.5)

CRRT Yes 20 9.1 16 (17.2) 4.23 .052
No 200 (90.9) 77 (82.8)

Feeding tube Yes 101 (45.9 71 (76.3) 24.46 <001
No 119 (54.1 22 (23.7)

Nasal cannula Yes 56 (25.5) 15 (16.1) 3.24 .078
No 164 (74.5) 78 (83.9)

. Yes 18 8.2 9 0.7 0.19 .664
Hligh flow cannula 202 91.8) 84 (90.3)

Therapeutic Yes 1 0.5 222 1.98 212
hypothermia No 219 99.5) 91 (97.8)

Restraints Yes 100 (45.5) 35 (37.6) 1.63 214
No 120 (54.5) 58 (62.4)

APACHEII=Acute physiology and chronic health evaluation 1I; CRRT=Continuous renal replacement therapy; GCS=Glasgow
coma scale; ICU=Intensive care unit; M=Mean; RASS=Richmond agitation sedation scale; SD=Standard deviation

B/ 59 20) A wchs B2 BN ol FR AU AN S
3] 2 ATl thaRte] v B3 ER Hej 59
Ao) Wore B 37 WA A A 830 SUHAE elshd, ok FRAL B

|

¢

32



0[0FY - N2 - IS -

- R0|L} - ZYA} - ZEO| - ASH0] - 0[O - O A2 - 37 - Fods - HFOt

Table 4. Differences in Nutritional Characteristics according to the Time of Pressure Ulcer Occurrence in Adult

Intensive Care Unit Patients

Pressure ulcer before
admission to ICU

Pressure ulcer after
admission to ICU

Variables Categories (n=220) (n=93) torx’ 0
n (%) or M+SD
Body mass index (kg/m’) 21.35+4.36 22.42+4.30 -2.00 .048
Nutritional A (low risk) 72 (32.7) 36 (38.7) 8.72 .013
.. B (moderate risk) 23 (10.5) 19 (20.4)
sereening index b risk) 125 (56.8) 38 (40.9)
Duration of fasting (day) 1.20£1.90 2.98+4.06 -4.04 <.001
Serum albumin (g/dL) 3.14x0.77 3.21£0.72 -0.72 473
Hemoglobin (g/dL) 10.63+2.17 10.46+1.91 0.66 .509

ICU=Intensive care unit; M=Mean; SD=Standard deviation
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