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Impact of Nurse, Nurses' Aid Staffing and Turnover Rate on Inpatient Health Outcomes in
Long Term Care Hospitals

Kim, Yunmi' - Lee, Ji Yun? - Kang, Hyuncheol®

'College of Nursing, Eulji University, Sungnam
*Department of Nursing, Kangwon National University, Chuncheon
*Department of Informational Statistics, Hoseo University, Asan, Korea

Purpose: This study was conducted to explore the impact of registered nurse/nurses’ aid (RN/NA) staffing and turnover rate on inpatient
health outcomes in long term care hospitals. Methods: A secondary analysis was done of national data from the Health Insurance Re-
view and Assessment Services including evaluation of long term care hospitals in October-December 2010 and hospital general charac-
teristics in July-September 2010. Final analysis of data from 610 hospitals included RN/NA staffing, turnover rate of nursing staff and 5
patient health outcome indicators. Results: Finding showed that, when variables of organization and community level were controlled,
patients per RN was a significant indicator of decline in ADL for patients with dementia, and new pressure ulcer development in the high
risk group and worsening of pressure ulcers. Patients per NA was a significant indicator for new pressure ulcer development in the low
risk group. Turnover rate was not significant for any variable. Conclusion: To maintain and improve patient health outcomes of ADL and
pressure ulcers, policies should be developed to increase the staffing level of RN. Studies are also needed to examine causal relation of
NA staffing level, RN staffing level and patient health outcomes with consideration of the details of nursing practice.
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Table 1. Hospital Characteristics N=610)
Characteristics Categories n (%) M+ SD Min-Max
General characteristics ~ Ownership

Public 26 (4.3
Private 584 (95.7)

Size (Number of beds)
=150 192 (31.5) 128.21+£70.12
100-149 168 (27.5)
<99 250 (41.0)

Percent of delux rooms
>10% 113 (18.5) 5.47+10.28
>0-<10% 132 (21.6)
0% 365 (69.8)

Staffing level Number of patients per doctor

<31.7 305 (50.0) 31.69+12.07 5.20-303.80
>31.7 305 (50.0)

Number of patients per registered nurse
<11.0 294 (48.2) 10.97 £3.83 3.30-40.20
>11.0 316 (561.8)

Number of patients per nurses’ aid
<11.0 421 (69.5) 10.96 £ 9.52 4.42-151.20
>11.0 185 (30.5)

Nurse staff turnover
<27.0 373 (61.1) 26.98+25.16 0.00-258.90
>27.0 237 (38.9)
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Table 2. Patient Outcomes from Long Term Care Hospitals  (N=610)

Patient outcomes Groups M=+ SD Min Max
Percent of patients with  Dementia 956+7.76 0.00 57.10
decline in ADL Non-dementia 7.94+6.36 0.00  37.90
Percent of patients with  High risk 1.74+212 0.00 16.00
new PU development  Low risk 0.16+£0.69 0.00 9.10
Percent of patients with worsening PU 094+140 0.00 11.10

ADL = Activities of dally living; PU=Pressure ulcer.

Table 3. Difference in Patient Outcome by Location and Nursing Staffing Level
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(N=610)

Percent of patients with

Percent of patients with

decline in ADL new PU development Percent of patients
Variables Categories Dementia Non-dementia High risk Low risk with worsening PU
M+SD M+SD M+SD M+SD M+ SD
Overall 9.56£7.76 7.94+6.36 1.74+2.12 0.16£0.69 0.94+1.40
Location Seoul (n=45) 8.54+8.18 6.74£6.39 1.77£1.66 0.15+0.88 1.26+1.72
Busan (n=80) 8.28 £6.43 7.93+£6.56 1.31+2.54 0.04£0.21 0.66+0.95
Daegu (n=27) 12.44 £10.91 8.63+7.32 2.29+2.51 0.42£0.74 1.39£1.72
Incheon (n=28) 7.68+4.35 8.09+5.39 1.72+1.74 0.11£0.37 0.80+1.32
Gwangju (n=7) 13.14£5.12 10.64£4.13 2.04+£1.29 0.20£0.26 0.74+0.48
Dagjeon (n=29) 8.07 £5.81 7.71£5.75 1.91+2.46 0.17+£0.38 1.12+1.49
Ulsan (n=22) 12.08+10.64 11.09+7.04 2.07 £3.22 0.09+0.29 1.25+1.65
Gyeonggi (n=110) 10.43 £ 10.00 8.66 +7.25 1.79+1.81 0.35+1.30 1.14+£1.73
Gangwon (n=14) 10.33+£6.54 8.28+5.63 2.04£1.91 0.19+0.39 0.90+0.97
Jeollabuk (n=17) 10.46 £5.77 9.29+6.98 1.63+1.65 0.31+£0.87 0.56+£0.66
Jeollanam (n=38) 10.64 £ 6.57 8.68 +£5.64 1.82+1.51 0.12+0.38 1.13+1.12
Chungbuk (n=51) 10.54 £6.97 7.72+5.65 1.563+1.71 0.11£0.29 0.61+£0.84
Chungnam (n=29) 8.34£5.71 559+4.12 1.91+2.49 0.05£0.14 0.69+1.07
Gyeongbuk (n=64) 9.37 £7.51 7.66+6.75 1.81+2.52 0.04£0.17 0.78+1.20
Gyeongnam (n=44) 8.11+£5.79 6.28 +5.56 1.61+£1.74 0.03+0.12 1.04+1.95
Jeju (n=5) 6.90+7.77 550+1.84 2.48+3.10 0.48+1.07 0.50+0.46
F(p 1.30 (.199) 1.29 (.200) 0.53 (.924) 1.47 (110) 1.34 (174)
Nursing staffing Patients per RN
<11.0(n=294) 9.03£8.22 7.77+£6.53 1.77+2.12 0.20£0.89 0.93+1.52
>11.0 (n=316) 10.06+7.28 8.11+£6.19 1.72+2.11 0.12+0.41 0.95+1.28
t(n) -1.64 (.101) -0.66 (512) 0.34 (.734) 1.40 (.161) -0.19 (.853)
Patients per NA
<11.0 (n=421) 9.99+7.97 8.16+6.44 1.70+2.09 0.13£0.58 0.92+1.33
>11.0 (n=185) 8.69£7.22 7.39+£6.13 1.83+2.19 0.22+£0.89 1.01+1.56
t(n) 1.90 (.058) 1.36 (173) -0.71 (.476) -1.19(.235) -0.69 (.492)
Nursing staff turnover
<27.0(n=373) 9.28 £7.61 7.85+6.41 1.70+2.14 0.15£0.63 0.83+1.22
>27.0 (n=237) 10.01£7.98 8.09+6.28 1.81+£2.08 017£0.77 1.12+1.63
t(n) -1.13 (259 -0.44 (.658) -0.61 (.549) -0.35 (.724) -2.35(.019)

ADL = Activities of daily living; PU=Pressure ulcer; RN =Registered nurse; NA=Nurses' aid.

www.kan.or.kr

http://dx.doi.org/10.4040/jkan.2014.44.1.21



0| ZtEAIR} ZIBRTA BEAZ T} O[XI0| YKBXIC| AT DIRI= HE 27
A\ QA QleiBh 2L HARA) ESlA BAT T F AvhBAwe) QAT S T SRS, ST
2B AL 9 s 2R AL B2 715012 o)X Bo S/ A 2 SR Setet Bba) & 5 370 7} ol L, 7
ol 2= A IE AR A= Table 49 ATh HTAMII S A SHEAEO] 345 A9 ST EC] Wolr= A
2 571107 Z7VetA Aol DI e e 02 e 18l shgzo] Siate] AP S &
2 ] go] 27%%7FeHE A0 R UERIThp=011). £30lAE ol JaFS Frhs Ak oj=e] 4] aafgelol A aE o
2HEA 191 B B 0% 2718k 9Tl SAB| 3% % ] T8 Ao} AR|EH= Autolche 18] £ ATl 7hEA} Bk
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oA ZHaqle W At frofRt Jli el A=t ol I e Al E AlH|2ofl gl H7to]| QloiA]
Solshis 22 715912 FAT AR A7 4 U grle B9 3k Bkl tRe] 15 Ale) Shuso] ol &
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Table 4. Impact of Nursing Staffing Level on Patient Outcomes in Long Term Care Hospitals N=610)
Decline in ADL Decline in ADL New PU development New PU development Percent of patients
Variables in dementia group in non-dementia group in high risk group in low risk group with worsening PU
B OR 2 p B O Z p B OR Z p B O Z p B OR Z p
Intercept 213 837 2198 <001 201 7441554 <001 065 192 395 <001 -236 009 -411 <001 037 145 202 .043
Location (reference=Seoul)
Jeju -043 065 -4.83 <.001 -041 066 -563 <.001 017 119 237 .018 097 2656 912 <001 -1.21 0.30 -11.98 <.001
Gyeongnam -012 088 -211 035 -0.13 088 -289 .004 -019 082 -3.15 .002 -1.16 031 -587 <001 -0.17 084 -223 .026
Gyeongbuk -005 096 -0.75 455 001 101 014 .88 -008 092 -158 .115 -1.38 025 -6.97 <.001 -062 054 -8.24 <.001
Jeollanam -0.14 087 -2.38 017 -026 077 -479 <.001 -0.02 098 -023 815 -073 048 -287 004 -058 056 -6.09 <.001
Jeollabuk 008 108 098 .327 -002 098 -032 .748 -024 079 -370 <.001 -0.16 085 -0.94 348 -0.82 044 -831 <.001
Chungnam 006 106 069 490 008 108 110 273 -015 086 -1.87 .062 -005 096 -024 814 -022 080 -1.78 .075
Chungbuk 008 109 130 .19 020 122 448 <001 -025 078 -461 <001 084 231 531 <001 -093 0.39 -14.71 <.001
Gangwon 006 106 154 123 009 1.09 268 .007 007 107 149 136 031 137 287 .004 -048 062 -13.63 <.001
Gyeonggi 011 111 252 012 017 119 489 <001 -005 095 -1.27 206 087 239 975 <001 -0.17 084 -333 .001
Ulsan 012 113 175 081 030 1.35 516 <001 000 1.00 -008 938 -050 061 -356 <.001 -026 0.77 -4.43 <.001
Dagjeon -019 082 -295 003 002 102 042 .676 -001 099 -021 831 032 138 187 062 -022 080 -287 .004
Gwangju 038 146 483 <001 044 155 616 <001 012 113 169 091 075 212 243 015 -042 066 -2.87 .004
Incheon -017 084 -349 001 011 112 344 001 -004 096 -1.10 273 -041 066 -1.95 0561 -047 063 -7.53 <.001
Daegu 018 120 309 .002 008 109 149 137 013 114 206 .040 099 269 691 <001 -006 094 -076 449
Busan -021 081 -322 001 002 102 043 .670 -041 066 -654 <.001 -1.12 033 -6.36 <.001 -0.79 0.45 -11.67 <.001
General characteristics
Public (vs. private) -023 080 -1.74 081 -0.19 083 -098 .325 009 1.09 024 808 -207 013 -1.28 201 -064 053 -255 .01
Total beds -002 098 -356 <.001 -0.02 098 -278 .005 -0.01 099 -1.92 055 -004 096 -1.89 058 -0.03 097 -2.66 .008
10% of deluxerooms ~ -0.03 097 -049 622 -005 095 -1.03 301 -002 098 -034 737 -0.19 083 -1.86 .063 -0.03 097 -030 .763
Staffing level
Number of Ptsper D 0.02 1.02 231 021 002 102 680 <001 -0.05 09 -180 .071 001 101 011 909 001 101 080 .426
Number of Ptsper RN* 024 127 253 011 015 116 126 213 028 132 250 .012 037 144 162 .105 028 133 204 .04
Number of Pts per NA*  -0.02 098 -086 .390 -004 096 -1.52 129 000 1.00 -0.06 .950 035 142 233 .020 001 101 032 .75
Turnover rate’ 002 102 150 .13 001 101 071 478 000 100 032 .747 006 106 156 118 001 101 061 .539

*1 unit=10 pts; ' unit=10%; ADL=Activities of daily living, PU=Pressure ulcer, Pts=Patients, Dr.=Doctor, RN=Registered nurse, NA=Nurses' aid, OR=0dds ratio.
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