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Impact of Nurse Staffing Level and Oral Care on Hospital Acquired
Pneumonia in Long-term Care Hospitals

Chae, Jung Mi" - Song, Hyunjong® - Kang, Gunseog® - Lee, Ji Yun®

"Health Insurance Review & Assessment Research Department
*Department of Health Policy and Management, Sangji University
3Department of Statistics and Actuarial Science, Soongsil University
“Department of Nursing, Kangwon National University

Purpose: This study was conducted to explore the impact of nurse staffing level and oral care on pneumonia in elderly
inpatients in long-term care hospitals (LTCHs). Methods: Data were obtained from the Health Insurance Review and
Assessment Services (HIRA) including the profiles of LTCHs, monthly patient assessment reports and medical report
survey data of pneumonia patients by HIRA in the fourth quarter of 2010. The sample consisted of 37 LTCHs and
6,593 patients. Results: Patient per nurse staff (OR=1.43, Cl=1.22~1.68) and no oral care (OR=1.29, C|=1.01~1.64)
were significantly related with hospital acquired pneumonia. The difference in percent of oral care by hospital was
not significant between high and low group in nurse staffing level. Conclusion: In order to reduce the occurrence of
pneumonia in eldery patients, effective nursing interventions are not only required but also nurse staffing levels that
enable nurses to provide the intervention.
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Table 1. Hospital and Patient Characteristics
Variables Characteristics Categories n (%) M=SD
Hospital general Location Metropolitan 16 (43.2)
characteristics City 17 (46.0)
(N=37) Rural 4(10.8)
Ownership Private 24 (64.9)
Public 13 (35.1)
Size (number of beds) <100 9 (24.3) 171.0£892
100~199 18 (48.7)
> 200 10 (27.0)
Percent of the highest 0 3(8.1) 5.1£52
severity patient >0~<5 19(51.49)
>5 15 (40.5)
Patient Age (year) 65~84 5,137 (77.9) 78.6%7.2
characteristics >85 1,456 (22.1)
N=6
S = Gender Male 2,198 (33.3)
Female 4,395 (66.7)
Bedfast status No 4,308 (65.3)
Yes 2,285 (34.7)
Swallowing difficulty No 6,067 (92.0)
Yes 526 (8.0)
ADL 4 209 (3.2) 15.0£4.9
5~12 1,926 (29.2)
13~19 2,442 (37.0)
20 2,016 (30.6)
Length of stay (days) <30 1,671 (25.4) 76.6+44.6
31~60 1,094 (16.6)
61~90 642 (9.7)
>90 3,186 (48.3)
ADL=Activities of daily living.
2. QlestHaZE FUZIS HAE, HE UME 3. ¢Sl HEfF pAUS HA R
AT QP AL 10 BAFEHE 07541 3770 710 F PSS AN 157) 718 AAEA) 2
FeIzont 20 o440 HTISE GBS A5, 8 22F i ol (19 el e
ZRALE P 7hE el 1909 B S A7 H080IR ATHE Table 37} 2}, 70058 AR 157) 1Bl B
3L HA T 56.8%QR17NA)E 2.5 o 457 mvtoldt. F Q1 1917 A= 4.5+0. “é‘BE -_rL I7t5 2 AAEHA
5212 Fol TaA} o) MIEE AR TeAl 0 A eke slate) 480,89t o M9ln e 5 1At
(skill mix) 2] Z-9- Bt 67.1+£16.0%JL, 70% #]¥Ho] 51.4% ML 68.3114.6%= U] Edth 1 M ojo} 22 Hjol=

(19714), 70% o) 80% m|wko] 32 4%(127H4) QL.

AT QG Y PSSt 23.7135.3%
Aot 71 1F HApL Alste] PSS 7S AAlekA] g
7182 A 9] 59.5%(227]2) 1 WHH, 50% o]l 7132 21.6
%(870Z) oItk AL T QoFEe] HE YAES T
9.416.2%%3L, 5% "5kl 7]&o] 29.7%(117]4) o] 15%
oAkl 7132 18.9%(7714) 0] YK Table 2).

178  Journal of Korean Academy of Nursing Administration

FAH 02 folahA esiet.

4,

N
o
Jtok

HaeZo| TZUSHA R O/X= &

o

]

N

1] 7hzelE shrggo] 774 ﬂiwcﬂ—wu
2tela}7] Slato] gAY HARAL
Table 49} 2t} 745918 SRyeFe _—,Lyom

H

jLS

o o
JFS

(<]
e



ol frolg gL WA ket ao] ChER A8 5|78 & HAlg AP Table 59} 2k,
w9le] 15918 S} 77kE Ao Bale] A

5. 245012 SEAZ U FULSHUNOIRIL HBLM el ol JFS IR D5 191 B 57} 17
ozl B8 NS 5 J o] obds S AR 1.43

#(95% CI=1.22~1.68) EoHAaL, 73755 AAlehs B
14.4 25908 FRFEA TRE AN ETHE S of Hlato] PAREEE 3] AASHA s o) AR ¢)
R sto] el Rl wilE 9P AU 9 ol 1.20u05% CI=1.01~1.64) Ekeh #4291 F A

Table 2. Staffing Level, Percent of Oral Care and Pneumonia Patients in the Hospitals (N=37)
Variables Categories n (%) M=*SD
Staffing level Patients per physician <20 0 (0.0) 30.7*t4.1

20~39 36 (97.3)
>40 1@2.7)
Patients per nursing staft* <25 0 (0.0) 47+08
25~44 21 (56.8)
45~49 9 (24.3)
>5 7 (18.9)
Skill mix (percent of registered nurses) <70 19 (51.4) 67.1%£16.0
70~79 12(32.4)
>80 6 (16.2)
Percent of patients receiving oral care 0 22 (59.5) 237%353
>0~49 7 (18.9)
>50 8 (21.6)
Percent of patients having pneumonia <5 11 (29.7) 94%6.2
5~9 9 (24.3)
10~14 10 (27.0)
>15 7 (18.9)

*Nursing staft include registered nurses and nursing assistants.

Table 3. Difference of Hospital Nurse Staffing Level by Provision of Oral Care (N=37)
Patients per nursing staff Skill mix*
Variables Categories
M+SD t(p) M+SD t(p)
Provision of oral care Yes (n=15) 45%07 1.34 (.189) 68.3+14.6 -0.36 (.720)
No (n=22) 48+0.8 663+17.1

*Skill mix means percent of registered Nurses in nursing staff,

Table 4. Impact of Nurse Staffing Level on Provision of Oral Care in Long-term Care Hospitals (N=37)
Variable Categories OR 95% CI p
Hospital general Number of beds

characteristics less than 100 (vs, 100~199) 28.61 1.40~585.32 .029
200 or more (vs, 100~199) 3343 1.31~856.55 034

Percent of the highest severity patients 153 1.05~2.23 .027

Staffing level of Patients per MD 1.14 0.90~1.45 274
hospital Patients per nursing staff 0.93 0.20~4.39 930
Skill mix (percent of registered nurses) 0.96 0.28~3.31 945

OR=0dds ratio; Ci=Confidence interval,
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Table 5. Impact of Nurse Staffing Level and Oral Care on Hospital Acquired Pneumonia in Long-term Care Hospitals (N=6,593)

Variables Categories OR 95% CI P
Patient characteristics Age 1.02 1.01~1.04 <.001
Gender
Male (vs. Female) 2.18 1.82~2.62 <.001
Bedfast status
Yes (vs. No) 1.40 1.09~1.78 .007
Swallowing difficulty
Yes (vs. No) 1.10 0.83~1.47 502
ADL 1.12 1.09~1.15 <.001
Length of stay 0.10 0.99~0.99 <.001
Hospital general Number of beds
characteristics less than 100 (vs. 100~199) 1.35 0.98~1.85 922
200 or more (vs. 100~199) 1.37 1.05~1.80 .023
Percent of the highest severity patients 1.06 1.04~1.09 <.001
Staffing level of hospital Patients per MD 1.04 1.01~1.08 .008
Patients per Nursing staff 1.43 1.22~1.68 <.001
Skill mix (percent of registered nurses) 0.97 0.85~1.11 .608
Oral care in the hospital No (vs. Yes) 1.29 1.01~1.64 041

OR=0dds ratio; Ci=Confidence interval,
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