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The characteristics related to the development of
pressure ulcers in long term care facilities :
the use of 2009 National Patient Sample
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Abstract The purpose of this study was to examine the incidence rates of pressure ulcers depending on the
types of healthcare organizations and to determine whether the characteristics of patients and facilities influence
on the incidence of pressure ulcers in long term facilities. We analyzed data on 796,857 patients of the 2009
National Patient Sample which was extracted from to claims for medical fees to Health Insurance Review &
Assesment Service(HIRA). A total of 3.2% of patients(n=25,339) had at least 1 pressure ulcer during their
hospitalization. The pressure ulcer rates were highest in long term care facilities(8.2%, n=11,895) following
general hospital(2.7%, n=8,052), hospital(1.7%, n= 5,059). According to logistic regression analysis, urinary
incontinence (Odds ratio(OR)=2.462, 95% confidence interval(CI)=2.038-2.974), hypertension(OR=1.456, CI=1.400-1.515),
peripheral vessel diseases (OR=1.357, CI=1.200-1.534) were significant predictors of pressure ulcers. As the
number of diagnoses, age, and the number of doctors per 100 beds increased, the incidence of pressure ulcers
increased. In addition, more number of beds was associated with fewer pressure ulcers.
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[Table 11 Pressure ulcer rates depending on the types of healthcare organizations n(%)
Pressure Ulcer
Developed Not Developed Classification” Total

Unspecified 3,677(45.7%)
Stage 1I 1,821(22.6%)
Stage III 1,103(13.7%)

General Hospital 8,052(2.7%) 292,234(97.3%) 300,286(37.6%)
Bed sore 610(7.6%)
Stage I 577(7.2%)
Stage IV 264(3.3%)
Unspecified 1,637(32.4%)
Stage 1I 1,159(22.9%)
Bed sore 744(14.7%)

Hospital 5,059(1.7%) 249,213(98.3%) 254,272(31.9%)
Stage I 725(14.3%)
Stage 111 551(10.9%)
Stage IV 243(4.8%)
Stage 1I 4,746(40.0%)
Stage III 2,178(18.3%)

o Unspecified 1469(12.3%)

Long term care facility | 11,895(8.2%) 132,628(91.8%) 144,523(18.1%)
Bed sore 1426(12.0%)
Stage 1 1085(9.1%)
Stage IV 974(8.2%)
Unspecified 119(36.5%)
Bed sore 84(25.8%)
Stage 1I 60(18.4%)

Clinics 326(0.4%) 88,553(99.6%) 88,879(11.1%)
Stage 1 33(10.1%)
Stage III 21(6.4%)
Stage IV 9(2.8%)
Bed sore 4(57.1%)

Maternal & child health

7(2.1%) 322(97.9%) Stage I 2(28.6%) 327(0.0%)

care center
Unspecified 1(14.3%)
Stage II 7,803(30.8%)
Unspecified 6,903(27.2%)
Stage 11T 3,853(15.2%)

Total 25,339(3.2%) 8,127(100.0%) 796,857(100.0%)
Bed sore 2,868(11.3%)
Stage 1 2,422(9.6%)
Stage IV 1,49(5.9%)

"Bed sore: L89, Stage I: L89.0, Stage II: L89.1, Stage III: L89.2, Stage IV: L89.3, Unspecified: 1.89.9
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[Table 2] Comparison of variables between pressure ulcer groups and non-pressure ulcer groups in long term care
facilities
n(%) or Mean(Standard Deviation)[Range]

Pressure ulcer
Total x* or t P
Developed Not Developed
Patient Characteristics
Gend Male 49,797(34.5%) 4,545(9.1%) 45,252(90.9%) 80.8 <.001
ender
Female 94,726(65.5%) 7,350(7.8%) 87,376(92.2%)
Age (year) 73.9(12.9)[20-118] 75.17(11.84) 73.84(13.03) 11.01 <.001
Insurance 102,326(70.8%) 9,091(8.9%) 93,235(91.1%) 199.7 <001
Type of Insurance | Medical Aid 42,174(29.2%) 2,804(6.6%) 39,370(93.4%)
Veteran 23(0.0%) 0(0.0%) 23(100.0%)
Length of Stay (days) 25.4(8.4)[5-236] 23.74(9.02) 25.54(8.3) 22.32 <.001
1,554,035.60(68,076.2) 1,628,394.75 1,547,366.56
Total cost (won) [530-11,412,340] (811,426.75) (667,520.78) 126 <001
Medical Conditions
No of Dxs’ 5.9(3.2)[1-30] 7.92(3.85) 5.72(3.05) 73.68 <.001
F00.9' 16,704(11.1%) 987(6.1%) 15,087(93.9%)
Top 3 main 163.9° 12,191(8.4%) 1063(8.7%) 11,128(91.3%)
diagnoses
F03* 11,286(7.8%) 738(6.5%) 10,548(93.5%)
Yes 36,830(25.5%) 3,372(9.2%) 33,458(90.8%) 56.0 <.001
Diabetes Mellitus
No 107,693(74.5%) 8,523(7.9%) 99,170(92.1%)
Yes 78,705(54.5%) 6,236(7.9%) 72,469(92.1%)
Hypertension 21.60 <.001
No 65,818(45.5%) 5,659(8.6%) 60,159(91.4%)
. . Yes 3,150(2.2%) 350(11.1%) 2,800(88.9%)
Peripheral Disease 35.4 <.001
No 141,373(97.8%) 11,545(8.2%) 129,828(91.8%)
Urinary Yes 2,311(1.6%) 121G5.2%) 2,19004.8%) 279 001
. <.
incontinence No 142,212(98.4%) 11,774(8.3%) 130,438(91.7%)
Operation related Yes 815(0.6%) 306(37.5%) 509(62.5%) 932.6 <.001
to main diagnosis | No 143,708(99.4%) 11,589(8.1%) 132,119(91.9%)
The characteristics of Facility
0-100 29,653(20.5%) 2,474(8.3%) 27,179091.7%)
100-200 70,562(48.8%) 6,094(8.6%) 64,468(91.4%)
200-300 32,257(22.3%) 2,574(8.0%) 29,683(92.0%)
Number of Beds 117.2 <.001
300-400 8,872(6.1%) 634(7.1%) 8,238(92.9%)
400-500 2,305(1.6%) 88(3.8%) 2,217(96.2%)
500-600 874(0.6%) 31(3.5%) 843(96.5%)
No of Dr per 100beds” 2.17(0.76)[0-7] 2.24(0.73) 2.17(.77) 9.71 <.001
No of Ns per 100beds 7.88(3.90)[0-62] 8.26(4.00) 7.85(3.89) 11.24 <.001
Total 144,523(100%) 11,895(8.2%) 132,628(91.8%)

'F00.9 Dementia in Alzheimer’s disease, unspecified
’163.9 Cerebral infarction, unspecified *F03 Unspecified dementia

“Number of Diagnoses, ~Number of Doctors per 100beds, ~ Number of Nurses per 100beds
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[Table 3] Results of logistic regression analysis
Variables Odds Ratio 95% Confidence Interval )
Lower Upper
Age 1.011 1.009 1.012 <.001
Male 756 725 788 <.001
The number of diagnosed diseases 1.193 1.187 1.199 <.001
Urinary incontinence 2.462 2.038 2974 <.001
Hypertension 1.456 1.400 1.515 <.001
Peripheral vascular disease 1.357 1.200 1.534 <.001
Diabetes mellitus 1.091 .986 1.208 .091
The total number of hospital beds .888 .868 .908 <.001
The number of doctors per 100 beds 1.063 1.035 1.091 <.001
The number of nurses per 100beds 1.003 997 1.008 335
3.2.2 A7 Hyof WE SELMHE ZAOR  UEITHOR=756, CI=725-788). Zgk <
AA Qo Y AR &= fxpAu|gL (OR=1.193, CI=1.187-1.199)&} 4-©](OR=1.011, CI=1.009-
8.2%(n=11,895)0] Itk WA TR 9.1% (n=4,545)0]  1.012) B 1003/ T AL 2(OR=1.063, CI= 1.035-

= aie} EH
At 83Fo] WAIEH b o]49] S 7.8%(n=7,350)°]
A o] WAISolT). FE AT BelE 88 A
W Bx}0] Ao A 37.5%(m=306)2] o] WAy 5}
qArk. 273 wbl AkRle] Bafoli 75.174(SD=11.84)
ojglon, HubRe] Haptfol 73.84K(SD=13.03)2
o miel FY F A4mY sxelq 83|
8.9%(n=0,091) WA 714 7 LFERATHE.9%). S
Hzol W sty ko] et 7.927)(SD=3.85)%
upbgzel ws] %7 dehdch & Aau] o4
1,628,394.75(SD=811,426.75) 0.2 HFAIo] =7 YE}
k. Al pelE S e wamel Al Wi
A9 100200848 71 Weloln] 7P e 23wy
£-2(8.6%, n=6,094)2.A. 0] ST 100 A T
OJA} 429} ZFEANST} 22 2.24(SD=0.73)1, 8.26(SD=3.90)
Wowm ubalzo] e A trehdrhTable 2 F2].

w

F0
02
0F
10
0
1o
o
A
10
10
_)||_|
T
=

o
nx
oZ
=2,

12_1}:000

B
L

4R ol
o 4 &
o
fu)

1T of
Ol
i)
fr
o
>

e oax

£

].
F99tHOdds ratio(OR)=2.462, 95% confidence interval(CI)
=2.038 - 2.974). T5}o], AT | 46u](OR=1.456,

lo2Q
e
o
N
>
K3
z
%
1o
o
o

o
2

CI=1.400-1.515), =& Z3ke  1.364J(OR=1.355,
CI-1200-1.534)2 3ol o 9ich 4ol 249

auAe oA

10917} Z7FaE 8 WAy $13o] Z7iete. o=
712re] AR W4 4(OR=888, CI =868-908)7} 2 &5
S gL Golsl & Ao Uedt

L O
= =

) Mo mu
R

[
o
fo
og
ok
o
o
e
N
o
R
1o
Jo
o
]
oZ
=2

e
o rg
bu
:',EE

u=i)
[0 ox
fu

A+ okt
2 FHE ARE o]8ste] 7|E9] Ao v
7h golsttt= ol gu|7t it T, A
A o] x| ske} ALS]H] 28 ST et Fg5ty
AF=7] A2 32 ZEARE o] 83 A1 £
o7 & Aot

2 AT b= AA om7|H JUARe] 3.2%00A4
E3fo] WA HoAFth Ity o7 7| S
ko] 23 09Ey HAES A wel g2 Xfolvf
Qo] et of 2l A2 ApAolX|qtk Ul chshE Y
YHEA A= gE AGe] 1.38%<} Bl S (8],
27 BA vetgen, S84A e AF Al
HolRL 282%45.5%E 0= v UERgTH26,37]. 2
Aol AMEE FREEA R AE BB FE glo]
A HYe AETE SAR FoF ojygt duE B

fuofob B orfrom it o o

T2

jac) 1o, _iE

ol
do N K

o

o\
flo



S| ot sle R A4 A7E, 2013

@2 Ao melth B AToA 2oPEY YT
SR g%% 2% ThE oR7lwe] e 3 ol4)
o ulgo] 83o] WS A AXE UHRBY
A7 A P AN SR

2.9%= HI1E Zlof vjsf w7 UeRdou17], ol A
AN Ee AT H 8FEYS R AR A+t
A et SR g0y 8 8.1% - 10.5%213} 7
o] HBHITH6,7,25.38]. o= 2 A=
E/ol Bl Z7IZHAd7IZbE 7Y, Hatd® Al
I AP AlRte] e AR dubgol s
EEA] fddo] &2 AL 5T 4 Stk JBER,
[e)

ol #ejzt o] o] Ao
S-S AR dgRbe] @A B4 Al 7P
A= stage Mo|H, FAlo] HAE HAISHA] b2
L8998 g AT 47b 1 HE uk
National pressure ulcer advisory panel(2007)°] 2J5hH &
2 Ao Ag Ao whet oy dAR LR &
el olof wet SHEste] AgafoF ghrh39]. =9

A AFEAANAE 7 A 71 S 918 £49]
Aoz 2vtA oo g Bl Qlt} TlEo] LY =99
A ?J% 7]7P = wgs} Stage 111, Stage IVQ} THAIS
=23 43_7(]4 JﬂLg] Moo =
73251:— B

il

b Aotk

a2
8

2 3L 891 F Ao B4 voloh Au el
o, tol

ohl
th

o

1=

ok
_T_

ox
° o

o %5 o A Uhepslch of Aot ) Aol
AT A ol Blgo] G 20171 ol
A o S B A S o
24 ekl Anka 4 glek Sl glo) 4
Holiz il wek Rol el IR 41). 4
Aol7k 8ae] SR AIA o] e =017} A
= QIEHA0]. ool Aol mhE 83 Aol Rt ¥
7t dastc

mE mE nlo IO e

=

rﬁ;OLLlO

al
k= =2 ﬂﬂt’“@Oﬂ Za3t %%‘&¢E
A o B ddh= a3 2
[3.27]. 53], tl&e] o5ty et T7} WeTE 8
A TR0 F7ksRe Ao vEhgEd, ol W
Ak = spdee] ddes B 4 qlok #ke] 7
A7 s 83 Aol SRt ol A
o] AIE AAFITH42). o] AolA Bl B

[
o}m F
_IZi
o

she SRR THeAS STV SR ek 4 2
78 Hol FGoUNT] £ AL Fue fol5
A her] gl

[ YYFAY] SRR w2 Hen|o] U
EAAYTIFY] A7 FofsHAl =A vrEbd

o} Heln|e] F7HE o|T1E off= ks EA4L o
obA] ek SRAINE #A of2] dAtollM &Aoo R QY
H-8-Z7}o AL 7HA L Qlom[12,13,43], B HL9]
23 A &3] W7t woll YA w2 L 1Y

H] 3=

Sensitive Indlcator) elAlx]o] ZITH29,30]. o]of AlA|
# aTold RopRele 324 &
P4, SRR ofuiE JFE FEAE 2 Aol
U, A 28 Q1ET SRS olma wAE 1
A ST, ol PHTHE RoPEH 7
A} FE7|ZCZ HEAF AR QgL |
A 2 Ao A HolE B 1Y
o8 HMAHOoR dopal Hlue] 2
th gEo], & W& 9] Aol 1t SR
o] JEFE W ot HEKIE AN HlE&T HA| S}
A7rollAl Bl Algto]l Qs Tl shlth34,35].
ololl 414 7B AS] AHUATAIE Eokek AT} Tl
ofu] 9l ABE 1A & 4 UL Aol we Aol

2 32 o

A Gm7|e] EQlY el WHEeE S3 e
8l AF(adverse event)Z} o] A7kl oJofr] gict

[34,35,45]. oA IS ARS] HAE2 oJAte} FhA A}
o Aye ﬂal@khcﬂ 3“*‘011330]11‘& 2 Aol Auet
Zo] QHUe 1EA} REF Adolth. @A) o2

T

3396



A S T 990 20099 AR IABE 2@ o]

Sfashr] ffsf HARZ|A| R 200813 Fe e
A 8 T Bx dEor dAEL e AR
ojuf AAl =ejAte] e 1z F HstEA
(Registered Nurse)©] H]-go] £k} o

848 QAEL 9l dFoln, 1t
|

in
o)
o

745 QlolA] A WskEA) u]g E
Zholl W BATe Wse} Be 23
Ack.

Ror
-
)

il

fo
9|L

Q7 20009 AZEHAAL
A RAEE FAHO

olgstel GR7|H HF W &3 WA ol 8%
W B &3 WAl S b 89S FHs]
SEREEFERT SRR REEEDREES
754 ool mPoloE SR FeHe thE 7
Platel] w3 36} o4 itk RAF, AL, WP
[e)
=

fu
Fl
e
e

et

SRS BARY el AT AR ghael
Aol RS i FRY AR SFT ol 4 7]
2 SPA] TS FE 2L Tersk Sl
o] H Qi A S RO £HH FAEEA
22 olgsle] o 20l BIFoRN HRH 83
of gt welo] Fagk A AEE 4 9 A ol
o} B, B 4R E

References

[1] National Pressure Ulcer Advisory Panel and European
Pressure Ulcer Advisory Panel (NPUAP &EPUAP),
Prevention and treatment of pressure ulcers: Clinical
practice guideline. Washington, DC: NPUAP; 2009.

Cuddigan JG, Ayello EA, Sussman C, Baranoski S.

Pressure ulcers in America: Prevalence, incidence, and

—
%]
—

implications for the future. National Pressure Ulcer
Advisory Panel; 2001.

3397

[3] Lyder CH, Wang Y, Metersky M, Curry M, Kliman R,
Verzier NR, et al. Hospital Acquired pressure ulcers:

Results from the national medicare patient safety

monitoring Am  Geriatr  Soc.
2012;60(9):1603-8.

DOI: http://dx.doi.org/10.1111/j.1532-5415.2012.04106.x
VanGilder C, Amlung S, Harrison P, Meyer S. Results

of the 2008-2009 international pressure ulcer prevalence

system study. J

[4

[}

survey and a 3-year, acute care, unit-specific analysis.
Ostomy Wound. 2009 November 1, 2009;55(11):39-45

[5] Whittington KT, Briones R. National prevalence and

[}

incidence study: 6-year sequential acute care data. Adv
Skin Wound Care. 2004;17(9):490-4.

DOLI: http://dx.doi.org/10.1097/00129334-200411000-00016
Shin KR, Kim M, Kang Y, Jung D, Cha C, Lee E, et

al. Facility and nursing factors influence on pressure

[6

—_

ulcer occurrence among patients at risk for pressure
ulcer in long-term care hospitals. J Korean Gerontol
Nurs. 2012;14(1):30-9.

[7]1 Shin KR, Kim MY, Kang YH, Jung DY, Eom JY,
Kweon YR, et al. Pressure ulcers in long-term care
hospitals in korea: Prevalence and risk Factors. The
Korean Gerontological Society. 2012;32(1):115-27.

[8] Kim KN, Kang KJ, Lee HS, Shin YH, Kim SK, Park
KH, et al. Survey on pressure ulcers and influencing
factors of stage change in acute university hospital
inpatients. Journal of Korean Clinical Nursing Research.
2011;17(3):433-42.

[9] Lee JK. The relationship of risk assessment using
braden scale and development of pressure sore in
neurologic intensive care unit. The Journal of Korean
Academic Society of Adult Nursing. 2003;15(2):267-77.

[10] Nam MH, Lim JH. Analysis on the situation of
inpatients by patient safety
indicators. Digital policy research. 2012;10(3):197-205.

[11] Pieper B, Langemo D, Cuddigan J. Pressure ulcer pain:

with pressure ulcer

A systematic literature review and national pressure
ulcer advisory panel white paper. Ostomy Wound.
2009;55(2):16.

[12] Russo CA, Elixhauser A. Hospitalizations related to
pressure sores, 2003. Agency for Health Care Policy
and Research (US); 2006.

[13] Reed K, May R. HealthGrades patient safety in
American hospital study. Dencver (CO), HealthGrades;
2011 March.

[14] Gorecki C, Brown JM, Nelson EA, Briggs M,
Schoonhoven L, Dealey C, et al. Impact of pressure

ulcers on quality of life in older patients: A systematic



bty ast el Al Alldd A7, 2013

review. J Am Geriatr Soc. 2009;57(7):1175-83.
DOI: http://dx.doi.org/10.1111/1.1532-5415.2009.02307.x

[15] Pressure ulcer rate [Internet].; 2003. Available from:

http://qualityindicators.ahrq.gov/Downloads/
Modules/PS1/V43a/TechSpecs/PS1%2003%20Pressure%2
OUlcer%20Rate.pdf.

[16] National Quailty Forum (NQF). Serious reportable
events in healthcare -2011 update: A consensus report.
Washington, DC: NQF; 2011.

[17] Health Insurance Review &Assessment Service(HIRA).
Results from the 4th evaluation of nursing homes.
HIRA; 2013.

[18] Sackley, Catherine, Nicola Brittle, Smitaa Patel, Julie
Ellins, Martin Scott, Cristine Wright, and Michael E.
Dewey. The prevalence of joint contractures, pressure
sores, painful shoulder, other pain, falls, and depression
in the year after a severely disabling stroke. Stroke,
2008;39(12): 3329-3334.

DOLI: http://dx.doi.org/10.1161/STROKEAHA.108.518563

[19] Wang, Jye, Robert L. Kane, Lynn E. Eberly, Beth A.
Vimig, and Ling-Hui Chang. The effects of resident and

nursing home characteristics on activities of daily living.
The Journals of Gerontology Series A: Biological
Sciences and Medical Sciences, 2009:64(4): 473-480.
DOI: http://dx.doi.org/10.1093/gerona/gln040
[20] Vap PW, Dunaye T. Pressure ulcer risk assessment in
J Gerontol Nurs. 2000

long-term  care
Jun;26(6):37-45.

[21] Kwong EW, Pang S, Aboo GH, Law SS. Pressure
ulcer development in older residents in nursing homes:
Influencing factors. J Adv Nurs. 2009;65(12):2608-20.
DOL: http://dx.doi.org/10.1111/j.1365-2648.2009.05117.x

[22] Reddy M, Gill SS, Rochon PA. Preventing pressure
ulcers: A systematic review. JAMA: the journal of the
American Medical Association. 2006;296(8):974-84.
DOI: http://dx.doi.org/10.1001/jama.296.8.974

[23] Tschannen D, Bates O, Talsma A, Guo Y. Patient-

specific and surgical characteristics in the development

nursing.

of pressure ulcers. American Journal of Critical Care.
2012;21(2):116-25.
DOI: http://dx.doi.org/10.4037/ajcc2012716
[24] Frankel H, Sperry J, Kaplan L. Risk factors for
pressure ulcer development in a best practice surgical
intensive care uni. Am Surg. 2007;73(12):1215-1217.
[25] Chae KS, Lim NY, Song JH, The predictors on

pressure ulcer stage of health status on the hospitalized

elderly patients on long-term care facilities, Journal of

the Korean society of living environmental system,

3398

2012;19(6):697-709.

[26] Im MIJ, Park HS. A study on the pressure ulcers in
neurological patients in intensive care units. The Korean
journal of fundamentals of nursing. 2006;13(2):190-9.

[27] Lyder CH, Ayello EA. Pressure ulcers: A patient safety
issue. In: Hughes RG, editor. Patient Safety and
Quality: An Evidence-Based Handbook for Nurses.
Rockville (MD): Agency for Healthcare Research and
Quality; 2008.

[28] VanGilder C, MacFarlane G, Meyer S, Lachenbruch C.
Body mass index, weight, and pressure ulcer prevalence:
An analysis of the 2006-2007 international pressure
ulcer prevalence (TM) surveys. J Nurs Care Qual.
2009;24(2):127-35.

DOI: http://dx.doi.org/10.1097/01.NCQ.0000347449.83052.1a

[29] Aydin CE, Bolton LB, Donaldson N, Brown DS,
Buffum M, Elashoff JD, et al. Creating and analyzing

a statewide nursing quality measurement database.
Journal of Nursing Scholarship. 2004;36(4):371-8.
DOLI: http://dx.doi.org/10.1111/].1547-5069.2004.04066.x
[30] Bergquist-Beringer S, Davidson J, Agosto C, Linde
NK, Abel M, Spurling K, et al. Evaluation of the
national database of nursing quality indicators (NDNQI)

training program on pressure ulcers. The Journal of
Continuing Education in Nursing. 2009;40(6):252.
DOI: http://dx.doi.org/10.3928/00220124-20090522-05
[31] Accrediation program for healthcare organizations
2012. Available
https://www.koiha.or.kr/english/index.act?page=AP.
[32] Lyder C, Preston AD, Ahearn D. Medicare quality

indicator

[Internet].; from:

system: Pressure ulcer prediction and

prevention module: Final report. Bethesda, MD:
Qualidigm/US Health Care Financing Administration.
1998.

[33] Cremasco MF, Wenzel F, Zanei SS, Whitaker IY.
Pressure ulcers in the intensive care unit: The
relationship between nursing workload, illness severity
and pressure ulcer risk. J Clin Nurs. 2012.

[34] Donaldson N, Bolton LB, Aydin C, Brown D, Elashoff
JD, Sandhu M.

nurse-patient ratios on unit-level nurse staffing and

Impact of California’s licensed
patient outcomes. Policy, Politics, &Nursing Practice.
2005;6(3):198-210.

DOI: http://dx.doi.org/10.1177/1527154405280107
[35] Horn SD, Buerhaus P, Bergstrom N, Smout RJ. RN

staffing time and outcomes of long-stay nursing home

residents: Pressure ulcers and other adverse outcomes

are less likely as RNs spend more time on direct patient



f0pY9 AY B &3 By WP B 2 20009 AYRY BATE AR 0|
care. AJN The American Journal of Nursing. 1987-93.1.

2005;105(11):58-70.

DOI: http://dx.doi.org/10.1097/00000446-200511000-00028
[36] Unruh LY, Zhang NJ. Nurse staffing and patient safety

in hospitals: New variable and longitudinal approaches.

Nurs Res. 2012;61(1):3-12.

DOLI: http://dx.doi.org/10.1097/NNR.0b013e3 182358968

[37] Lee JK. The relationship of risk assessment using

braden scale and development of pressure sore in
neurologic intensive care unit. The Journal of Korean
Academic Society of Adult Nursing. 2003;15(2):267-77

[38] Song HJ, Kim SM, Kim NC. A study of voiding
patterns and pressure ulcer for the residents of long
term care facilities . Journal of Korean Continence
Society. 2003;7(2):91-7.

[39] Black J, Baharestani MM, Cuddigan J, Dorner B,
Edsberg L, Langemo D, et al. National pressure ulcer
advisory panel's updated pressure ulcer staging system.
Adv Skin Wound Care. 2007;20(5):269.

DOL: http://dx.doi.org/10.1097/01. ASW.0000269314.23015.€9

[40] Coleman S, Gorecki C, Nelson EA, Closs SJ, Defloor

T, Halfens R, et al. Patient risk factors for pressure

ulcer development: Systematic review. Int J Nurs Stud.

2013

DOI: http://dx.doi.org/10.1016/j.ijnurstu.2012.11.019
[41] Baumgarten M, Margolis DJ, Localio AR, Kagan SH,

Lowe RA, Kinosian B, et al. Pressure ulcers among

elderly patients early in the hospital stay. The Journals

of Gerontology Series A: Biological Sciences and
Medical Sciences. 2006;61(7):749-54.
DOI: http://dx.doi.org/10.1093/gerona/61.7.749

[42] Takahashi PY, Chandra A, Cha SS. Risk factors for
pressure ulceration in an older community-dwelling
population. Adv Skin Wound Care. 2011 Feb;24(2):
72-738
DOI: http:/dx.doi.org/10.1097/01. ASW.0000394030.49530.b4

[43] Bennett G, Dealey C, Posnett J. The cost of pressure
ulcers in the UK. Age Ageing. 2004;33(3):230-5.
DOI: http://dx.doi.org/10.1093/ageing/ath086

[44] You SJ, Chang HS, Kim MK, Choi YK, Sung YH,
Kim ES, et al. Study of the utilization strategy of

nursing personnel by types of medical institutions.

Journal of Korean Clinical Research.
2007;13(1):157-72
[45] Aiken LH, Clarke SP, Sloane DM, Sochalski J, Silber

JH. Hospital nurse staffing and patient mortality, nurse

Nursing

burnout, and job dissatisfaction. JAMA: the journal of

the American Medical Association. 2002;288(16):

DOI: http://dx.doi.org/10.1001/jama.288.16.1987

&= 0] ZMikyung Moon) [H3]9]

20029 8¢ : AEEw 7+ 8+
3} Qs A

2009 1249 : University of lowa
(Graduate certificate in nursing

informatics)
e 2011 7€ : University of Iowa
(Ph.D. in Nursing Administration)
® 20124 3¢¥ ~ &R : AT

todiel 2w

<ghil ol

Quality improvement, Nursing sensitive outcomes. Nursing

informatics

3399




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /Description <<
    /FRA <>
    /ENU (Use these settings to create PDF documents with higher image resolution for improved printing quality. The PDF documents can be opened with Acrobat and Reader 5.0 and later.)
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308000200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e30593002537052376642306e753b8cea3092670059279650306b4fdd306430533068304c3067304d307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e30593002>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
    /KOR <FEFFd5a5c0c1b41c0020c778c1c40020d488c9c8c7440020c5bbae300020c704d5740020ace0d574c0c1b3c4c7580020c774bbf8c9c0b97c0020c0acc6a9d558c5ec00200050004400460020bb38c11cb97c0020b9ccb4e4b824ba740020c7740020c124c815c7440020c0acc6a9d558c2edc2dcc624002e0020c7740020c124c815c7440020c0acc6a9d558c5ec0020b9ccb4e000200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /CHS <FEFF4f7f75288fd94e9b8bbe7f6e521b5efa76840020005000440046002065876863ff0c5c065305542b66f49ad8768456fe50cf52068fa87387ff0c4ee563d09ad8625353708d2891cf30028be5002000500044004600206587686353ef4ee54f7f752800200020004100630072006f00620061007400204e0e002000520065006100640065007200200035002e00300020548c66f49ad87248672c62535f003002>
    /CHT <FEFF4f7f752890194e9b8a2d5b9a5efa7acb76840020005000440046002065874ef65305542b8f039ad876845f7150cf89e367905ea6ff0c4fbf65bc63d066075217537054c18cea3002005000440046002065874ef653ef4ee54f7f75280020004100630072006f0062006100740020548c002000520065006100640065007200200035002e0030002053ca66f465b07248672c4f86958b555f3002>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


