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Purpose: To develop staffing levels for nursing personnel (registered nurses and nursing assistants) to provide in-
patients with integrated nursing care that includes, in addition to professional nursing care, personal care previously
provided by patients' families or private caregivers. Methods: A time & motion study was conducted to observe nursing
care activities and the time spent by nursing personnel, families, and private caregivers in 10 medical-surgical units.
The Korean Patient Classification System-1 (KPCS-1) was used for the nurse manager survey conducted to measure
staffing levels and patient needs for nursing care. Results: Current nurse to patient ratios from the time-motion study
and the survey study were 1:10 and 1:11, respectively. Time spent in direct patient care by nursing personnel and
family/private caregivers was 51 and 130 minutes per day, respectively. Direct nursing care hours correlated with
KPCS-1 scores. Nursing personnel to patient ratio required to provide integrated inpatient care ranged from 1:3.9
to 1:6.1 in tertiary hospitals and from 1:4.4 to 1:6.0 in general hospitals. The functional nursing care delivery system
had been implemented in 38.5% of the nursing units. Conclusion: Findings indicate that appropriate nurse staffing
and efficient nursing care delivery systems are required to provide integrated inpatient nursing care.
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Table 1. Characteristics of Nursing Units, Number of Patients per Nursing Personnel by Shift, Work Hours, and Nursing Hours

per Patient Day (N=80)
Time & motion Nurse manager survey
Variables Categories study sample (n=10) sample (n=70)
n (%) or M£SD n (%) or M£SD
Hospital type Tertiary hospitals 6 (60.0) 41 (58.6)
General hospitals 4 (40.0) 29 (41.4)
Hospital size (number of beds) >1,000 6 (60.0) 15 (21.4)
800~999 2 (20.0) 24 (34.3)
400~799 2 (20.0) 31 (44.3)
Location Seoul 8 (80.0) 18 (25.7)
Gyeonggi & Incheon 2(20.0) 14 (20.0)
Other 0(0.0) 38 (54.3)
Nursing unit type Medical 5 (50.0) 33 (47.1)
Surgical 5 (50.0) 32 (45.7)
Mixed 0(0.0) 5(7.2)
Work hours Registered nurses 9.910.6 9.4+0.9
Nursing assistants 8.2+0.3 8.2+0.8
Nursing hours per patient day Registered nurses 3.0£0.6 2.71+0.6
(NHPPD) Nursing assistants 0.3%0.1 0.3+0.2
Nursing personnel 3.4+0.7 2.9%0.6
Number of patients by shift per Registered nurse 10.1£1.6 11.1£2.5
per Nursing assistant 83.5£26.0 100.1+£49.3
per Nursing personnel 8.9+1.5 9.8+1.8
Number of patients by shift based on Registered nurses 8.1+13 9.5+2.7
NHPPD Nursing assistants 81.1£24.7 96.31t42.8
Nursing personnel 74+1.2 8.5%1.8

Nursing personnel include registered nurses and nursing assistants.
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Table 2. Results from Time & Motion Study: Nursing Care Activities and Hours Provided by Team Nurses, Family Members, and

Private Caregivers

Frequency of activities

Hours provided

Variables Categories
n n (%)
Direct nursing Total 7,508 145.4 (100.0)
care provided Main activities
by team nurses 1. Vital sign measurement 1,065 29.5(20.3)
2. Administration of IV bolus medications 679 14.4 (9.9)
3. Patient teaching 803 122 (8.4)
4. Continuous administration and management of IV fluids 512 9.1(6.3)
5. Intake/ output measurement 486 8.0 (5.5)
6. Administration of oral, external, and suppository medications 761 6.9 (4.7)
7. Peripheral IV catheter insertion and management 249 6.2(4.2)
Other activities 2,953 59.2 (40.7)
Indirect nursing  Total 5,521 330.1 (100.0)
care provided Main activities
by team nurses 1. Checking physicians’ prescriptions 1,143 76.5 (23.2)
2. Documentation 1,174 73.4 (22.2)
3. Preparing medications 725 54.9 (16.6)
4. Shift handovers 199 49.1 (14.9)
Other activities 2,280 76.2 (23.1)
Personal care Total 3,251 245.0 (100.0)
provided by Main activities
family and 1. Feeding (spoon or bottle) or assisting with eating 376 33.1(13.5)
private 2. Emotional support 410 29.0 (11.8)
caregivers 3. Transporting patients 151 26.8 (10.9)
4. Assisting with ambulation and exercise 118 222(9.1)
5. Assisting toilet use 178 19.2(7.9)
6. Changing patient positions and adjusting beds 481 11.6 (4.7)
Other activities 1,537 103.0 (42.1)
IV=Intravenous.
Table 3. Patient Classification System (PCS) Scores and Groups by Hospital Type
Tertiary hospitals General hospitals Overall
Variables Categories (n=2,465) (n=1,887) (N=4,352)
n (%) or M+SD n (%) or M£SD n (%) or M£SD
PCS scores 16.0+10.0 14.5+9.5 15.3+9.8
High (75th percentile) 20 18 20
Medium (50th percentile) 14 12 13
Low (25th percentile) 9 8 8
PCS group (scorerange)  Group 1 (1~10) 847 (34.4) 740 (39.2) 1,587 (36.5)
Group 2 (11~20) 1,007 (40.8) 773 (41.0) 1,780 (40.9)
Group 3 (21~30) 385 (15.6) 253 (13.4) 638 (14.6)
Group 4 (>31) 226 (9.2) 121 (6.4) 347 (8.0)
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Table 4. Direct Nursing Care Hours Provided by Nursing Personnel, Family, and Private Caregivers, and the Relationship

between Direct Nursing Care Hours and Patient Classification System (N=109)
Direct nursing care hours (minute)
Variables n Registered Nursing Nursing Family/
nurses assistants personnel private caregivers
PCS scores, r (p)
Correlations with direct nursing care hours 109 .63 (<.001) 25 (.008) .63 (<.001) 46 (<.001)
PCS groups, M£SD
Overall 109 46.9140.5 41+6.7 51.0£43.5 130.2+118.6
Group 1 (1~10) 31 22.5+18.0 1.6+3.6 24.1+18.2 81.3+87.7
Group 2 (11~20) 40 30.2£20.5 24+55 32.5£22.0 105.0+£104.6
Group 3 (21~30) 27 50.6+38.7 51£12.9 55.7£49.1 175.8+127.1
Group 4 (>31) 11 89.1£59.3 4.816.2 93.9£62.9 247.81115.7
F (p) 33.2 (<.001) 2.9 (.038) 28.5 (<.001) 8.9 (<.001)

Table 5. Nurse-to-Patient Ratios for Tertiary and General Hospitals based on Patient Classification System Scores and Opinions
of Nurse Unit Mangers on Provision of Integrated Inpatient Nursing Care

Patient classification system scores

Opinions of nurse unit mangers

Veiklies High Medium Low High Medium Low
(75th (50th (25th (25th (50th (75th
percentile) percentile) percentile) percentile) percentile) percentile)
Tertiary hospitals (n=47)
Patient classification scores 19.7 16.1 12.7
Nursing personnel to patient ratio 1:39 1:4.8 1:6.1 1:33 1:41 1:4.7
Registered nurse to patient ratio 1:5% 1:6* 1:7% 1:4.6 1:52 1:6.0
Nursing assistant to patient ratio 1:18* 1:24% 1:46* 1:12.6 1:16.7 1:25.7
Proportion of registered nurses (%) 829 76.3 704
General hospitals (n=33)
Patient classification scores 17.7 14.7 129
Nursing personnel to patient ratio 1:44 1:52 1:6.0 1:42 1:47 1:5.6
Registered nurse to patient ratio 1:5* 1:6* 1:7* 1:59 1:6.8 1:8.0
Nursing assistant to patient ratio 1:34% 1:42¢ 1:41* 1:135 1:16.5 1:20.8
Proportion of registered nurses (%) 75.0 71.0 64.4

*When based on patient classification system scores, registered nurse to patient ratio and nursing assistant to patient ratio are not fixed but

variable under the same nursing personnel to patient ratio.
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