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Path Analysis of the Effects of Nurse Staffing on Patient Outcomes in
Long-Term Care Hospitals
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Purpose: The study aimed to examine the effects of nurse staffing levels on patient outcomes in long-term care
hospitals in South Korea using path analysis. Methods: We conducted a secondary analysis of national data, which
included the 2021 hospital assessment results of long-term care hospitals from the Health Insurance Review and
Assessment Service. Data collection was performed between June 19 and June 27, 2023. The study sample
consisted of 1,215 hospitals, and we analyzed the data using SAS 9.4 and Mplus 8 software. Results: The average
numbers of patients per registered nurse, certified nursing assistant, and nursing staff, including both registered
nurses and certified nursing assistant, was 10.00, 7.43, and 4.00, respectively. Path analysis revealed that the
number of patients per registered nurse had direct effects on improvements in activities of daily living and indirect
effects on indwelling catheterization, pressure ulcer improvement, and weight loss. The number of patients per
certified nursing assistant had direct effects on new pressure ulcer development and pressure ulcer improvement,
with no indirect effects. The number of patients per nursing staff had direct effects on pressure ulcer improvement
and no indirect effects on other patient outcomes. Conclusion: The findings suggest that establishing policies to
evaluate staffing levels of registered nurse and certified nursing assistants separately is necessary in order to
improve registered nurse staffing levels and patient outcomes in long-term care hospitals.
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x2(p) = 33.45(< .001), CFI = 0.97, RMSEA = 0.11, SRMR = 0.03

x%(p) = 33.05(< .001), CFI = 0.97, RMSEA = 0.11, SRMR = 0.03

*<.05, Tp<.01, Fp<.001.

ADL=activity of daily living; CFI=comparative fit index; CNA=certified nursing assistant; RMSEA=root mean square error of approximation; RN=registered

nurse; SRMR=standardized root mean square residual.

Figure 1. Pathways of research model A and B.
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Table 1. Characteristics of Study Institutions (N=1,215)
Variables Categories n (%) Min~Max Median M=£SD
Location Capital 397 (32.7)
Non-capital 818 (67.3)
Ownership Public 74 (6.1)
Private 1,141 (93.9)
Number of beds <50 4(0.3) 38.0~791.0 183.0 195.621+88.68
50~99 114 94)
100~149 257 (21.2)
150~199 447 (36.8)
200~249 158 (13.0)
250~299 133 (10.9)
>300 102 (8.4)

M=mean; Max=maximum; Min=minimum; SD=standard deviation.
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Table 2. Nurse Staffing Levels and Patient Outcomes
Variables Categories n (%) M=SD Skewness Kurtosis
Patients per RN <6 77 (6.3) 10.00+2.91 0.82 2.77
(n=1,215) 6~<9 363 (29.9)
9~<12 506 (41.6)
12~<15 206 (17.0)
>15 63 (5.2)
Patients per CNA <6 270 (22.2) 7.43+2.25 1.72 2.75
(n=1,215) 6~<9 763 (62.8)
9~<12 83 (6.8)
12~<15 88 (7.3)
>15 11 (0.9)
Patients per RN+CNA <3 20 (1.6) 4.00£0.41 0.45 19.09
(n=1,215) 3~<4 441 (36.3)
4~<5 746 (61.4)
5~<6 5(04)
>6 3(0.3)
Grade 1 <45 1,169 (96.2)
Grade 2 4.5~<5.0 38(3.1)
Grade 3 5.0~<55 5(04)
Grade 4 5.5~<6.0 0(0.0)
Grade 5 6.0~<6.5 1(0.1)
Grade 6 >6.5 2(0.2)
ADL improvement (%) <5 193 (16.0) 28.73+25.24 112 0.59
(n=1,204) 5~<10 136 (11.3)
10~<15 107 (8.9)
15~<20 116 (9.6)
>20 652 (54.2)
Indwelling catheterization (%) <3 814 (67.0) 3.70£6.68 3.94 2244
(n=1,215) 3~<6 182 (15.0)
6~<9 74 (6.1)
9~<12 42 (3.4)
>12 103 (8.5)
New pressure ulcer (%) <0.25 1,037 (88.2) 0.10%0.26 4.87 31.50
(n=1,175) 0.25~<0.50 64 (5.4)
0.50~<0.75 42 (3.6)
0.75~<1.00 9(0.8)
>1.00 23 (2.0)
Pressure ulcer improvement (%) <15 105 (9.8) 39.51+£22.53 0.85 0.26
(n=1,075) 15~<30 323 (30.1)
30~<45 297 (27.6)
45~ <60 151 (14.0)
>60 199 (18.5)
Weight loss (%) 0 757 (62.6) 0.39+1.25 7.39 80.16
(n=1,209) >0~<1 329 (27.2)
1~<2 54 (4.5)
2~<3 27 (2.2)
>3 42 (3.5)
Staffing ratio RN 48.00+13.95
CNA 35.68+10.80
RN+CNA 19.18+1.99
NHPPD RN 0.55+0.18
CNA 0.72£0.12
RN+CNA 1.27+0.17
RN proportion (%) 42.99+11.98
Log transformation
Indwelling catheterization 1.00+0.96 0.78 -0.23
New pressure ulcer 0.08%£0.17 3.29 13.30
Weight loss 0.19+0.41 2.96 9.80

ADL=activity of daily living; CNA=certified nursing assistant; M=mean; NHPPD=nursing hours per patient day; RN=registered nurse;

SD=standard deviation.
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Table 3. Correlations of Study Variables

Patients per Patients per Patients per imi?o%ze— i:i‘;vtzljii;lf_ prljsivl\:re .Prslscs(;‘re Weight
Veresites RN CNA RN+CNA S tion* ulcer* improve- loss*
ment

r(p) r(p) r(p) r(p) r(p) r(p) r(p) r(p)
Patients per RN 1
Patients per CNA -.60 (<.001) 1
Patients per RN+CNA 41 (<.001) .28(<.001) 1
ADL improvement -.09 (.001) .06 (.056) -.02 (.542) 1
Indwelling catheterization* -.01 (.717) .05 (.088) .03 (290) -.28 (<.001) 1
New pressure ulcer* .07 (.021) .03 (.294) .02 (.548) -19(<.001) .35(<.001) 1
Pressure ulcer improvement -.02 (.624)  -.05 (.750) -.06 (.042) 64 (<.001) -42(<.001) -.27(<.001) 1
Weight loss* -.03 (.247) .06 (.058) -07 (.013) -22(<.001) .27(<.001) .42(<.001) -.24(<.001) 1

*Log-transformed; ADL=activity of daily living; CNA=certified nursing assistant; RN=registered nurse.
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(8=-0.18, p<.001), ADLAIGOA HAZHAEE=022, p<
001)o]l v Rz A H AT 25 Fofgh 74 AAE Uerl
t}. b, ARG SRl A XY E(R=0.11, p= .034),
ADUHHgoﬂH LWL Z= AHFIHE=0.64, p<.001)
o3t A2 A E Uehth(Table 4, Figure 1).
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Table 4. Decomposition of the Effects from the Path Analysis

Model Dependent variables  Independent variables  Effects B SE B p 95% CI
Model A ADL improvement Patients per RN+CNA  Direct -1.15 1.79 -.02 .520 -4.575~2.524
Indwelling Direct 0.06 0.08 .03 478 -0.109~0.215
catheterization* Indirect 0.01 0.02 .01 522 -0.026~0.048
Total 0.07 0.09 .03 409 -0.101~0.231
New pressure ulcer* Direct 0.00 0.02 .00 961 -0.029~0.034
Indirect 0.00 0.00 .00 526 -0.003~0.006
Total 0.00 0.02 .00 890 -0.029~0.035
Pressure ulcer Direct -4.31 157 -.08 .006 -7.432~-1.224"
improvement Indirect -0.65 1.02 -01 521 -2.617~1.400
Total -4.97 1.88 -.09 .008 -8.688~-1.328"
Weight loss* Direct -0.08 0.05 -.08 .105 -0.172~0.018
Indirect 0.00 0.01 .00 524 -0.009~0.016
Total -0.08 0.05 -.08 132 -0.168~0.025
Model B ADL improvement Patients per RN Direct -0.82 0.30 -.10 .007 -1.408~-0.2107
Indwelling Direct 0.00 0.02 .00 945 -0.030~0.030
catheterization* Indirect 0.01 0.00 .03 .010 0.002~0.015"
Total 0.01 0.02 .03 526 -0.021~0.039
New pressure ulcer® Direct 0.01 0.00 A1 138 -0.002~0.014
Indirect 0.00 0.00 .02 .013 0.000~0.002
Total 0.01 0.00 12 .086 -0.001~0.015
Pressure ulcer Direct -0.26 0.26 -.03 311 -0.758~0.248
improvement Indirect -0.47 0.18 -.06 .008 -0.812~-0.118"
Total -0.73 0.29 -.09 .013 -1.289~-0.132"
Weight loss* Direct 0.00 0.01 -.02 727 -0.021~0.015
Indirect 0.00 0.00 .02 .009 0.001~0.005
Total 0.00 0.01 .00 971 -0.019~0.018
ADL improvement Patients per CNA Direct -0.03 0.39 -.00 .945 -0.778~0.772
Indwelling Direct 0.03 0.02 .07 .096 -0.006~0.061
catheterization* Indirect 0.00 0.00 .00 .946 -0.008~0.008
Total 0.03 0.02 .07 .107 -0.007~0.063
New pressure ulcer* Direct 0.01 0.00 A1 .034 0.001~0.017
Indirect 0.00 0.00 .00 .946 -0.001~0.001
Total 0.01 0.00 A1 .035 0.001~0.017
Pressure ulcer Direct -0.88 0.28 -.09 .002 -1.451~-0.331"
improvement Indirect -0.02 0.22 .00 .945 -0.447~0.438
Total -0.89 0.37 -.09 .017 -1.623~-0.151 "
Weight loss* Direct 0.01 0.01 .05 .320 -0.009~0.028
Indirect 0.00 0.00 .00 .946 -0.003~0.003
Total 0.01 0.01 .05 318 -0.009~0.029

*Log-transformed; T Zero not included in the 95% confidence interval; ADL=activity of daily living; CI=confidence interval; CNA=certified
nursing assistant; RN=registered nurse; SE=standard error.
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ANAER o]oj A= W7 &) 95% FEAEY A=
AL RH o2 gelsgon, ol 2kaA 191 Bt
S R0 BT RIS, o
A} 1615 B4k ADLAM S-S Sato] S
) o] AT BT AR 02 o3}

2] ¢FQkth(Table 4).
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