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Purpose: To determine nurse staffing by classifying patients based on their nursing care needs and to benchmark
current staffing against the Safer Nursing Care Tool (SNCT) staffing requirements. Methods: Cross-sectional data
were collected from four general wards at a tertiary hospital. Nursing activities conducted by 86 registered nurses
were observed at 10-minute intervals. The nursing care needs of 780 inpatients were measured with two dimensions:
acuity (10 nursing activities) and dependency (four activities of daily living). Results: Nurses worked for 9.3 hours
per shift on average, reflecting overtime work of 1.3 hours per nurse. Nurses spent 37% of their time on direct care,
54% on indirect care, and 9% on associated work. Nursing hours per patient day increased as nursing care needs
became higher. Patients were classified into four groups based on their level of nursing care needs. The staffing
ratio of groups 1-4 was 1:9.8, 1:8.0, 1:7.0, and 1:4.6, respectively. The current staffing (i.e., nursing hours) was as
low as 53% of the SNCT benchmark, resulting in informal caregiving by patients’ family or their privately hired
attendants. Conclusion: Appropriate and safe staffing is required to meet patients’ nursing care needs and to improve

the quality of nursing care.
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Table 1. Nursing Activities and Hours Provided by Registered Nurses and Nursing Aides Empty Cells Indicate No Cases

Variables Registered nurses Nursing aides
No. of staff who worked 6 shifts (A) 825 10.7
No. of staff observed for 6 shifts (B) 82.5 8.0
No. of work sampling observations for 6 shifts (C) 4,606 370
No. of hours worked for 6 shifts (D=Cx10 min/60 min) 767.7 61.7
Variables hour % hour %
Total nursing hours per staff (=D/B) 9.31 100.0 7.71 100.0
Direct care hours per staff 3.43 36.9 0.65 8.4
Vital signs, blood glucose, weight, etc. 0.83 8.9 0.44 57
Medication 1.29 13.9
Communicating 0.49 53
Nursing procedures 0.19 21
Specimens 0.07 0.8 0.13 1.6
Medical procedures 0.01 0.2
Escorting, admitting, discharging 0.23 25 0.02 0.3
Teaching 0.06 0.7
Elimination 0.11 1.2
Movement 0.07 0.8 0.06 0.8
Nutrition 0.02 0.3
Hygiene 0.01 0.1
Assisting doctors 0.02 0.3
Assisting others 0.01 0.1
Indirect care hours per staff 5.05 54.3 0.23 3.0
Charting 2.29 24.6 0.08 11
Reporting 2.23 24.0 0.10 14
Communicating with staff 0.31 34 0.02 0.3
Communicating with relatives 0.15 1.6 0.02 0.3
Teaching 0.06 0.7
Associated work hours per staff 0.82 8.9 6.83 88.6
Clerical 0.37 4.0 0.29 3.8
Communication 0.15 1.6 0.17 22
Supplies 0.14 1.5 2.25 292
Cleaning 0.05 0.5 242 314
Meals and drinks <0.01 0.0
Errands 0.03 0.3 1.69 21.9
Meetings 0.07 0.7 0.02 03
Supervising 0.01 0.1
Empty cells indicate no cases.
As 5 5401 57%2 7P el g Avrldelde AT FH(129%), U FoH(12.6%), AFF/ MEF
Renzdol YAASE SHNA onR, BY/AFS  ZH(123%) 02 BrhTable 2). AT 4] 32
SAR AR FHHETG SOl T SR E=24) Wl2E-&0] 0]5(35.9%), A9
W7 (28.6%), B (22.2%), AAHAFH (21.3%) 0.2 =4t
3.215LQE HE2Y K BEY 2SAZTY B NEBRw FBE T Bajeuls o] TR2E 7
5 A} A B AR vl e, ) 2T 7k s A7k B
ABUF107) FB Fo)H G B0 HIES ARAR AS ST HARAS S5 letch E U e 14 3
AR (332%), WU HG(169%), AAESE ZH(135%), B BEOA T fxke] 7k AIZro] Hlaf Fte] 75 A
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Table 2. Relationships between the Items of the Nursing Care Needs and Nursing Hours per Patient and Shift Provided by

Registered Nurses (N=780)
. Nursing hours provided
) Patient by rezisteredlilurses Univari.ate
VLRl Yes No Yes No regression
% % M=£SD M#SD  Coefficient p

Nursing activity
Vital signs 129 871 1441093  0.86£0.69 0.58 <.001
Intake/output 123 877  1.32£090 0.88%£0.71 0.44 <.001
Monitoring and surveillance 8.6 914 1.52+£1.03  0.88+0.69 0.64 <.001
Oxygen saturation 135 86.5 1.45+0.90  0.85+0.69 0.60 <.001
Suction and care (tracheostomy and endotracheal tube) 72 92.8 1.67+£1.01  0.87£0.69 0.79 <.001
Intravenous medication 12.6 87.4 1.29+0.87  0.88+£0.71 041 <.001
Other medication 14 98.6 1424073  0.92+0.74 0.49 .030
Drainage tube care 16.9 83.1 1.21+0.89  0.87£0.70 0.34 <.001
Physical restraint application and management 5.8 942  158+£098 0.89+0.71 0.69 <.001
Specialized treatments (high-risk medications and 33.2 66.8 1.05+£0.70  0.87£0.76 0.18 <.001

transfusion)

Activities of daily living 28.6 71.4 1.16£0.81  0.84£0.70 0.21 <.001
Changing positions 35.9 64.1 1.15+£0.82  0.81£0.67 0.24 <.001
Movement 21.3 78.7 1.24+£0.84 0.85£0.70 0.25 <.001
Feeding 222 77.8 1.20+0.84  0.86%0.70 0.24 <.001
Defecation

Nursing activity score 0.12 <.001
0 49.0 0.80£0.72
1 26.4 0.88%0.63
2~4 17.6 1.06%0.68
5~10 7.1 1.69£1.00

Activities of daily living score 0.07 <.001
0 60.9 0.81£0.68
1~5 25.0 1.00£0.73
6~8 14.1 1.35%0.88

stk ejspA 2ot A5 Batek ulsl Bake] 7k Ak
7 2 ZpolE Bl a2 7| §917H5(1.67 vs. 0.87), A1
AEso) 28 D H#(1.58 vs. 0.89), Al&A Q1 ZHA](1.52 vs.
0.88)0]%ith. o] & 371 52 thE ol Hlsl s g SAH
£0°]10% o|st2 WO TtZ AT M= 71 S Aol B
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780 patients

T
Nursing activity score < 4.5

Yes _I_ No

s

Activities of daily living score < 5.5 Group 4
[ Yes No (n=33)
Nursing activity score < 1.5 |
Group 3
|-— Yes —I— No (h=69)
Group 1 Group 2
(n=549) (n=107)
(A)
Second partition
(p=.001)
_ |
| s
_§ Group 3
5 7 (low-medium acuity &
_E . high dependency)
o
5 5 Group 4
7 (high acuity)
2| 2
=
= Group 1 Group 2 First partition
= 3 . . (p=.001)
© (low acuity | (medium acuity & p<.
o > & low low dependency)
[} dependency)
= 1 Third partition
= (p=.007)
S 1o
U|1 2‘3‘4 5‘6‘7‘8‘9|10

Nursing activity score (acuity)

(B)

Figure 1. (A) A decision tree result from recursive partitioning approach for classifying patients based on their nursing care
needs; (B) corresponding visualization on two dimensional plane of the result.
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Table 3. Distribution of Patients and Nursing Hours per Patient Provided by Patient Group

Nursing care needs

Nursing hours per patient provided

Nursing hours per patient

N by registered nurses provided by nursing aides
0.0
Variables patients  Nursing AChV.lty 2 Day Evening Night  NHPPD Day Evening NHPPD
.. daily . . ; ) . . .
aCthlty thng shift shift shift (relatlve shift shift (relatlve
value) value)
n (%) M+SD M#*SD M#SD  M*SD M+SD M=£SD M=S
Overall 780 (100.0) 1.24+1.98 1.65+2.71 1.21+0.83 0.96+0.73 0.65+£0.56  2.82 0.25+0.07 0.08+£0.01  0.33
Nursing Care Needs
Group1l 549(70.4) 0.33+0.47 0.45£1.05 1.03+0.72 0.85+0.69 0.58£0.55 2.46 (1.00) 0.25+0.07 0.08%0.01 0.33 (1.00)
Group 2 107(13.7) 2.60+0.80 1.43+1.63 1.39%£0.75 0.99+0.55 0.63+£0.33 3.01 (1.23) 0.27+0.08 0.08%0.01 0.35 (1.07)
Group3  69(88) 1.64+1.39 7.58+0.72 1.56+0.84 1.15+0.65 0.72+0.35 3.44 (1.40) 0.23+£0.02 0.08%0.00 0.32 (0.97)
Group4  55(71) 7.20%£1.51 6.60+2.02 2.15%£1.12 1.80+0.96 1.24+0.75 5.19 (2.11) 0.26+0.10 0.08%0.01 0.35 (1.06)
Safer Nursing Care Tool
Level0  512(65.6) 0.59+0.87 0.57+1.31 1.02+0.69 0.80£0.57 0.52+0.35 2.33 (1.00) 0.24+0.07 0.08+0.01 0.32 (1.00)
Levella 109 (14.0) 1.65+2.02 2.17+2.76 1.72+1.12 1.02£0.79 0.82+0.78 3.56 (1.53) 0.24+0.04 0.08+0.01 0.33 (1.00)
Level 1b 104 (13.3) 1.64+2.01 4.03+3.51 1.41+0.81 1.32+0.88 0.76£0.69 3.49 (1.50) 0.27+0.09 0.08%0.01 0.35 (1.07)
Level1lc  26(3.3) 4.54%+3.10 5.58+3.47 2.00£0.50 1.01+0.52 1.26+0.97 4.28 (1.83) 0.23+0.02 0.08+0.01 0.31 (0.97)
Level 2 20(2.6) 6.65£2.13 6.30+2.11 1.81+0.88 1.49+0.92 1.14+0.31 4.44 (1.91) 0.27%0.09 0.08+£0.00 0.35 (1.08)
Level 3 9(1.2) 7.33%2.06 7.44+1.13 2.08%1.38 2.27+1.07 2.10+0.00 6.44 (2.77) 0.33+0.15 0.08%£0.00 0.41 (1.27)

NHPPD=Nursing hours per patient day.

A A3} T SNCT Level 0 3H240] 85.4% = 7+5 8 8 & 170
£33, Level 1a EAl= Level 0 3Ex}of| H] S 2~4+-2] H]F0]

2751 5itt. Level 1bof| A= 3t 9] H]F0] F7F5H 4L, Level

1c, Level 2, Level 39| A= 40| th<=& Z}A] 8} T
5. EXt ZtSA|Ztat HiX| &

22 9 HEAY PERRAL AT B 10T
ZHEAZHAIGF 2R EF)E Table 33 2tk 21EAM} AR
St ot S A7 WH 1.214]7E, 21 0.96A]7L, ¥ 0.654]
oz YT V) 2r2E B2

37 2 7HS A|7HS S AH
S AIZHNHPPD)2 2.82A17k0|Qict. 7t @ &= SkAlto]
1o A 4o 2 Zp 8 R S A Y8t 7E3A|
7ol Z7kskgith. 129 7tE AIZHINHPPD) 52 2.46A17F
19032, 2+, 3+, 4w-9) TEBAITES 12 SH}9] 7127} 1.234H],
1.404, 2. 118401t} SNCT A}t 713 A7 M = 3A}
o] ZELAFE tT AT o] F7HsE o, Level 1a 217}
Level 1b ZFR}RE T} 9F7F =94TH3.56 vs. 3.49). 7FE H 291 0]
Al E7t T AZHNHPPD)2 B3t 0.334]7F0] 9L, Shrf=o]]
webi = 2 2ol & HolA] o ‘Rkﬂ} SRR M AME S
ALHjR| 20 2 X)FHS W, 7HE W R E 17 FxF=19.8, 2
o 32} 1:8.0, 32 34 1:7.0, 4—_.L§I-X}146_4 w420
7t&3)a1 9l Qi (Table 4).
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6. ¥ HjX|-ZF 1t SNCT tHx|7|Z1tel Hix|Otg
px|et e Aol #e) i x| 5Z 7} SNCT H)2| 7] 22t
2| ul7) S Aaf, A3 7EEAF a2 F1} A 9] SNCT 2}

23 3hof| A SNCT| v %) 7] & (MR vk )& 2-8-3& 12
i w4222 B w8t Th(Table 4). SNCT 3k} Hj ]
FE-2 Table 39 AAIFE 7FEARS} 7HE H 2] ZFEAIRE
(NHPPD)& AHg-sko] Albstict AlRM o275 Z3s o
HEAL B X522 1:85, ZtS EZRY v A5 1:.72.8
o], A 7EEAL MR GRS Level 0 3HA}o] AL
1:10.3, Level 3 3*l=1:3.7 2 2}o]& H I th SNCT A+
SR} ZFS AIZHINHPPD)S: 78078 Skl A| 2832 )
BZAL Al TE2AIZH2,203417h) 3 FE H 2 AlE ZFEA]
ZH257AZ) & 7 F TFEAIZES 24604170 (i}, whetA
T LTARE F 3L AT DA W, S FEA
H|Z(RN proportion)2 89.6% % T}

ARE 5L SRS SNCT i %) 7] 2(8,15]°fl 3-8-3
= o 2R3 F TITAREE 46240702, FFY THE AT
2,460A]7+2] 1.88ujj o] 35T SNCT7F Al A8k THZA|
ZHCHPPD)& A kol o] Algshe TtZAIRMS ou]st
B2, IS A S-S Aol op 3 ZFE H 2 Q1 ¥ 22k b
E/\lﬂﬁr A 7| EE& AP S = QlTt. o] Aol A s AT

o] AA| ZtZ A} HIS-2 89.6% Rt ”IA P ol A= 83%
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Table 4. Comparison of the Current Staffing and the Safer Nursing Care Tool (SNCT) Staffing Benchmark

Nursine care needs Current staffing Safer Nursing Care Tool
& (including overtime) benchmark
Staffing ratio
Groupl Group2 Group3 Group4 NHPPD Staffing ratio NHPPD  (Assuming an 83%
of RN proportion)
n (%) n (%) n (%) n(%)  RN+NA RN NA RN+NA RN NA
Nursing Care Needs
Group 1 2.78 1:9.8 1:73.5
Group 2 3.36 1: 8.0 1: 69.0
Group 3 3.76 1:7.0 1:75.5
Group 4 5.54 1:4.6 1:69.4
Safer Nursing Care Tool
Level 0 437 (85.4) 68(13.3) 6(1.2) 1(0.2) 2.66 1:103  1:739 4.35 1:6.6 1:325
Level 1a 61(56.0) 21(19.3) 19(174) 8(7.3) 3.89 1:6.7 1:73.6 6.10 1:4.7 1:23.1
Level 1b 45 (43.3) 12(115) 37(35.6) 10(9.6) 3.84 1:6.9 1: 69.0 7.55 1:3.8 1:18.7
Level 1c 6(231) 1(3.8) 6(23.1) 13 (50.0) 459 1:5.6 1:76.3 20.72 1:14 1:6.8
Level 2 0(0.0) 4(20.0) 0(0.0) 16(80.0) 4.80 1:54 1: 68.5 8.65 1:3.3 1:16.3
Level 3 000 1(111) 1(@111) 7(77.8) 6.85 1:3.7 1:58.4 26.16 1:1.1 1:54
Total 2,460 1: 85 1: 72.8 4,624 1: 49 1: 23.8

NHPPD=Nursing hours per patient day; RN=Registered nurse; NA=Nursing aide.
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