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Correlation among Mechanical, Physiological Characteristics and Oral

Mucosa Pressure Ulcer of Intubated Patients in Intensive Care Unit

Soo Hyun, Kim

Department of Nursing, The Graduate School,
Pukyong National University

Directed by Professor Myoung soo, Kim, PhD

Abstract

Purpose
This study was conducted to examine the incidence of oral mucosa pressure
ulcers (PUs) in patients in intensive care unit (ICU) and the relationship

between mechanical and physiological variables in the on set of PUs.

Method

A prospective, observational, and descriptive study design was used. Patients
who were older than 18 years with endotracheal tube insertion from an ICU in
a secondary hospital in Busan, South Korea, were recruited in the study. The
data of 80 patient-days were included. Patient assessments and medical record
reviews were conducted to collect data regarding mechanical and physiological
variables. Nonparametric univariate analyses were performed using Chi-square
test or Fisher exact test and independent ¢-test or Mann - Whitney U tests

and Spearman rank order analysis.



Results

The incidence rates of oral mucosa PUs were 17.3% in the lower jaw and
6.2% in the upper jaw. Significant relationships were observed between the
lower oral mucosa PU stage and restraint use (r = 0.30, p = .008), level of
consciousness(r=0.31, p = .005), steroid use (r = 0.33, p = .003), creatinine level
(r=—0.24, p = .029), Pseudomonas aeruginosa (r = 0.25, p = .028), and
Streptococcus pneumoniae (r = 0.22, p = .046). Upper oral mucosa PU stage
was related to restraint use (r = 043, p < .001), steroid use (r = 024, p =
.031), vasopressor use (r = —0.23, p = .042), serum albumin (r = —022, p =
.046), and number of P. aeruginosa (r = 045, p < .001) and Streptococcus

aureus (r = —0.24, p = .033) in the oral cavity.

Conclusion

Mechanical factors, such as bite-block or airway use, restraint use, and
duration of ventilator use were not related to the stage of oral mucosa PUs.
Multiple hematological = variables, such as creatinine and serum albumin,
bacteria, such as P. aeruginosa, S. aureus, and S. pneumoniae in the oral
cavity, were related to the stage of oral mucosa PUs. Further investigation is
required to prevent oral mucosa PUs induced by mechanical and physiological

factors.

Key words: Bacteria, Mouth, Mucous membrane, Physiological feedback,

Pressure ulcer

_Vi_



A7 €84

l:[L
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t}H(Zaratkiewicz et al., 2012).
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positive DNA purification kit® DNAES F%39th 22¥ DNAE AM&3}
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Table 1.

Oral Mucosa PU

Physiological Characteristics

incidence according to Mechanical and

(N=80)

Incidence of oral mucosal pressure ulcer

Maxillary site

Mandibular site

Yes No Yes No
n(%) or M+SD n(%) or M+SD
Bite block  yegq 4(12.1) 29(87.9) 11(33.3) 22(66.7)
or air way -, 9(18.8) 39(81.3) 11(22.9) 37(77.1)
- x2(p)/(p) (.54) 1.07 (.300)
Restraint  yeg 13(31.0) 29(69.0) 17(40.5) 25(59.5)
use’ No 0(0.0) 39(100.0) 5(12.8) 34(87.2)
x2(p)/(p) (<.001) 7.82 (.005)
Duration of 15.5449.59  15.65+9.70  15.5548.36  15.66%10.12
vent use 22(p)/(p) 0.04 (.971) 1.57 (.962)
Level of alfgttupor 8(15.1) 45(84.9) 9(17.0) 44(83.0)
ZZ:‘SCiousn zfuicoma gy \e(uns) 23(82.1) 13(46.4) 15(53.6)
x2(p)/(p) 0.10 (.747) 8.03 (.005)
Steroid use  Y€S 5(33.3) 10(66.7) 9(60.0) 6(40.0)
No 8(12.1) 58(87.9) 13(19.7) 53(80.3)
%2(0)/(p) 4.08 (.043) 10.04 (.002)
Vasopressor  yeg 0(0.0) 17(100.0) 4(23.5) 13(76.5)
e No 13(20.3) 51(79.7) 18(28.1) 46(71.9)
x2(p)/(p) (.060) 0.14 (.705)
Sedative Yes 0(0.0) 3(100.0) 1(33.3) 2(66.7)
use’ No 13(16.7) 65(83.3) 21(26.9) 57(73.1)
x2(p)/(p) (1.000) (1.000)

*Fisher’s exect test
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Table 1. Oral Mucosa PU incidence according to Mechanical and

Physiological Characteristics (continued) (N=80)

Incidence of oral mucosal pressure ulcer

Maxillary site

Mandibular site

Yes No Yes No
n(%) or M+SD n(%) or M+SD

WBC 11624570  13.27+6.78  11.45+7.03  13.58+6.42
(White
blood cell) t/Z(p) 0.82 (.413) 1.29 (.201)
Neutrophil 79.82+11.60  80.27+7.80 78.75+9.61 80.74+7.97
(%) t/Z(p) 0.13 (.896) 0.95 (.347)
Hemoglobin 9.16+1.17 9.41+1.74 9.45+1.51 9.34+1.72
(g/dl) t/Z(p) 0.49 (.626) -0.25 (.802)
Hematocrit 28.06+3.41 28.65+5.40 28.64+4.44 28.53+5.38
(%) t/Z(p) 0.38 (.706) -0.09 (.933)
Platelet” 187.00£118.79 213.35+118.51 181.36+114.40 219.48+118.89

t/Z(p) -0.78 (.440) -1.29 (.199)
BUN 35.56+23.86  29.95+25.99 61.43+27.38  30.64+25.14
(blood urea
Creatinine’ 0.75+0.65 0.90+0.88 0.77+0.81 0.91+0.86

t/Z(p) -0.79 (.430) - 2.26 (.024)
Albumin 2.10+0.36 2.57+0.65 2.29+0.53 2.58+0.65
(g/dl)

t/Z(p) 3.71 (<.001) 2.01 (.050)

Bell%w 3(15.0) 17(85.0) 5(25.0) 15(75.0)
Amount of above
saliva (ml) 011 10(16.7) 50(83.3) 16(26.0) 44(74.0)

v2(p) 861 0.22(.883)

* Mann—-Whitney U test
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Table 1.

Oral Mucosa PU

Physiological Characteristics (continued)

incidence according to Mechanical and

(N=80)

Incidence of oral mucosal pressure ulcer

Maxillary site

Mandibular site

Yes No Yes No
M+SD M+SD

total bacteria 7.74+0.65  7.71£0.63  7.89+0.62  7.65+0.63
t(p) -.12(.902) -1.51(.134)

A baumannii 4.54+2.94 511259  542+2.77  4.88+2.60
t(p) 0.71(.478) -.80(.425)

K. pneumoniae 5.86+1.31  5.73+0.92  591+1.15  5.70+0.93
t(p) -.43(.672) -.82(.414)

P. aeruginosa 5.39+1.46  1.94+2.70  3.69+2.74 = 2.08+2.78
t(p) -6.60(<.001) -2.28(.025)

S. aureus 2.6142.09  4.11+2.14  3.15+2.43 = 4.12+2.06
t(p) 2.31(.023) 1.75(.084)

S. epidermidis 2.0742.10  3.53+1.58  2.73+1.92  3.49+1.65
t(p) 2.38(.031) 1.73(.088)

S. haemolyticus 0.57+1.09  1.09+1.41  0.86+1.26  1.05+1.41
t(p) 1.48(.154) 0.54(.591)

S. pneumoniae 4.99+41.39  4.13+2.12  4.84+2.10  4.06+2.00
t(p) -1.39(.167) -1.52(.134)

C albicans 1.9142.27  2.64+2.41  2.79+2.19  2.42+2.46
t(p) 1.01(.315) -.61(.544)
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Table 2. Correlations among Incidence of Oral Mucosa Pressure Ulcer,

Mechanical and Physiological variables (N=80)

Stage of oral mucosa

pressure ulcers

Categories Variables Maxillary site Mandibular

site
r(p)
Site Maxillary site 1.00
Mandibular site .39(<.001) 1.00
Mechanical Bite block or airway use -.08(.504) .12(.285)
variables Restraint use .43(<.001) .30(.008)
Duration of ventilator use .02(.880) .02(.872)
Level of consciousness .04(.706) .31(.005)
Steroid use .24(.031) .33(.003)
Vasopressor use -.23(.042) -.02(.873)
Sedative use -.09(.445) .04(.731)
Physiological WBC (White blood cell) -.09(.418) -.20(.076)
variables Neutrophil -.08(.511) -.08(.462)
Hb (Hemoglobin) -.04(.729) .04(.712)
Hct (Hematocrit) -.03(.803) .05(.694)
PLT (Platelet) -.08(.485) -.14(.220)
BUN (Blood urea nitrogen) .14(.214) -.09(.440)
Cr (Creatinine) -.11(.348) -.24(.029)
Albumin -.22(.046) -.16(.159)

Spearman rank—order correlation

_32_



Table 2. Correlations among Incidence of Oral Mucosa Pressure Ulcer,

Mechanical and Physiological variables (continued) (N=80)

Stage of oral mucosa
pressure ulcers

Categories Variables Maxillary site  Mandibular site
r(p)

Physiological Amount of saliva .03(.819) -.04(.756)

variables Total bacteria -.03(.824) .13(.253)
A. baumannii -.08(.487) .11(.337)
K. pneumoniae .03(.774) .10(.367)
P. aeruginosa .45(<.001) .25(.028)
S. aureus -.24(.033) -.16(.145)
S. epidermidis -.22(.051) -.14(.209)
S. haemolyticus -.13(.249) -.04(.712)
S. pneumoniae .13(.235) .22(.046)
C. albicans -.11(.327) .07(.535)

Spearman rank—order correlation
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=ulAbgE Green, Cameron <CGreen@phcn.vic.gov.au>
o AbEE 21 3= <kanosa@hanmail. net=

A} 16.08.26 09:31 GMT +0900

XS RE- ROMPIS

Helle Myoung Soo Kim,

Thank you for your email. 1 am pleased to hear that you are making progress with your research.

I have discussed your request with our institutional ethics committee, and even though the photos are de-identified, they will not allow us to share these images with other organisations.
Sorry that | can't help with this, but please let me know if | can assist with anything else.

Sincerely,

Cameron Green

From: k daum.net [mailto:kar im.net] On Behalf OF 227
Sent: Thursday, 25 August 2016 2:51 AM

To: Green, Cameron

Subject: ROMPIS

Dear Green C.

Hello.

Da you remember me? I'm Myoung Soo, Kim.

Our research team had tried to prepare clinical research proposal since getting your article,
Thank you for your rapid answer,

Maw, our research team prepare IRB document.,

| hawve another request,

Would you give me oral or mucosa pressure Ulcer pictures used in vour study?
“We need data of education for researcher and research assistant,

1" m sarry for my rudeness,

However, please regarded as good intention,

Hope to hear from you,

Regards,
Myoung Soo, Kim
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