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Analysis of the Adequacy of Nurse Staffing Level through the Estimation of Nursing Activity Hours
and Implementation of Focus Group Interviews in a Tertiary Hospital: Using a Mixed-Method Design

Kim, Hyun-Joo' - Lee, Sun-Hee'- Lee, Jai-Jung' - Seong, Sun-Suk' - Yang, Hee' - Lee, Hyang-Yuol’

'Seoul St. Mary’ s Hospital Nursing Department, The Catholic University of Korea, Seoul
%College of Nursing, The Catholic University of Korea, Seoul, Korea

Purpose: This study aimed to examine the adequacy of current nurse staffing levels by identifying nursing activities and workload, Meth-
ods: The study used a mixed-method design. A nursing activity survey was conducted using the work sampling method over 2 working
days with 119 general ward nurses, A focus group interview was conducted with 12 nurses. Quantitative and qualitative data were analyzed
using SPSS 20.0 and content analysis, respectively. Results: The most amount of time was spent on medication (in direct nursing) and elec-
tronic medical record documentation (in indirect nursing). The appropriate nurse-to-patient ratio is 1:7.7 for the day shift, 1:9.0 for the
evening shift, and 1:11.9 for the night shift. However, the current nurse-to-patient ratio is 1:9.4, 1:11.0, and 1:13.8 for the day, evening,
and night shifts, respectively. Therefore, the current nurse staffing level is insufficient for the workload. In the focus group interview, the
main reasons cited for being unable to complete tasks within working hours were communication and coordination, and the nursing elec-
tronic medical record. The essential nursing activities of basic nursing and emotional support were overlooked owing to a heavy workload.
Therefore, an adequate nurse staffing level should be higher than the measured quantitative workload. Conclusion: These results suggest
the general wards of tertiary hospitals should evaluate the adequacy of their current nurse staffing and allocate sufficient nurses to im-
prove patient safety and nursing care quality.

Key words: Nursing Staff, Hospital; Patient Care Management; Workload; Workforce
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Table 1. Average Daily Nursing Activity Hours per Nurse (V=119)
. TNA DNA (%) INA (%) AON (%) RT (%)
Categories N (min) M SD Fort(p) M £ SD Fort (o) M £SD Fort (o) M SD Fort (o)
Shifts
Day (a) 47 576.17 36.39+821 3.48(034) 5828+ 12.34 6.80(002) 6.92+9.98 1.57(213) 278+4.19 0.74(478)
Evening (b)) 40 509.00 39.76 +6.38 b>c 51.35+7.09 a,c>b 4.95 + 4.81 3.95+5.64
Night (c) 32 607.50 35.10 £ 9.05 57.81 £ 6.65 424 +3.35 2.85+ 4.62

a, b, ¢ = Scheffé test.

TNA = Total nursing activity (DNA + INA + AON + RT); DNA = Direct nursing activity; M = Mean; SD = Standard deviation; INA = Indirect nursing

activity; AON = Activities outside of nursing; RT = Rest time.
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Table 2. Calculation of Nursing Activity Hours by General Characteristics vV =m9)
I I I - R
Department Day M units 22 59136%45.18 193 23886+5136 151  31046+53.49 023 3341+3084  O.11 8.64+1833 038
S unit 10 581.00+3446 (1570 21700+4701  (232) 32300+5397 (792) 3600+4351  (893)  q100+1969  (687)
Mixed units 15  550.68 + 91.92 208.67 +71.30 31667 +38.30 40.00 £ 52.37 533 +9.90
Evening M units 17 51824+4851 324 18882%3871 139 2011844442 311 2412+1004 313  1353£1869 430
S unit (a) 8 47125+835 (050) 1875042435 (262) 24750+3536 (057) 1500+1309 (055 212541727  (021)
Mixed units (b) 15  518.67 + 55.53 205.33 + 23.56 30133 + 62.09 16.00 + 9.86 2.67 +7.99 axb
Night ~ Munits(a) 15 591.33+6643 142 20333+3885 446 33667+3416 1133 3600%27.46 142  3333+2380 3.8
S unit (b) 6 621674355 (257) 25000+5586 (021)  28000+64.50 (001) 2000+1549  (259)  7167+4956  (052)
Mixed units () 11 621.82 + 19.91 179555101 °7C 374552734 70 368211270 30.91 + 36.46
Career of  Day <5(a) 26 58269%49.12 097 24192+3970 395 309625303 041 300042482 075  1.15%431 14.12
work (yr) 579 (b) 12 55417+9904 (386) 21167+8244 (026) 31917+4205 (668) 4000+60.15 (479)  g33+1030  (<.001)
210 (0) 9 586673674 185004809 27  32556+4391 4833 + 47.57 2778+2682 70
Evening <5 (a) 26 5157745756 091 19423+3139 198 29231+6225 047 2231+11.42 353  1039+1843 068
5.9 (b) 10 50200+26.16 (4100  20600+2413 (153) 27500+3274 (629) 1200+9.19 (040 g9oo+1197  (513)
210 4 48250+ 26.30 170.00 + 40.82 27500 + 17.32 17.50 £ 5.00 a>b 9000+ 11.55
Night <5 18 606.11+6792 003 21639+39.10 254 3372244363 005 3528+2061 034 32223507 177
5.9 14 60929+17.74 (866) 1g786+61.79 (121)  34143+6011 (8200 307142369  (565) 4929+3710  (193)
>10 0

a, b, ¢ = Scheffé test.

M units = 2 medical units (wards); S unit = 1 surgical unit (ward); Mixed units: 2 units (wards) caring both medical and surgical patients; TNA =
Total nursing activity (DNA + INA + AON + RT); M = Mean; SD = Standard deviation; DNA = Direct nursing activity; INA = Indirect nursing activity;

AON = Activities outside of nursing; RT = Rest time.
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Table 3. Average Daily Nursing Activity Hours by Nursing Domain per Nurse W=1m9)
Day (min) Evening (min) Night (min)
Nursing domains
M + SD (%)

Direct Measurement Body measurement 27.45 £ 16.71 41.00 £ 20.98 49.05 + 18.95
nursing and observation Vital sign check (4.8) (8.1) (8.1)
activity Risk assessment (pain, patient severity classification,

pressure sore, & patient fall)
Assessment of consciousness
Measurement of intake & output
Monitoring the patient's symptoms and signs
Monitoring using medical equipment
Nurse rounding
Hygiene care Oral care 0.00 0.00 0.00
Perineal care (including sitz bath) (0.0) (0.0) (0.0)
Blood Inserting intravascular line and collecting blood sample 3.40 £ 7.31 0.75 £ 3.50 1.56 £ 5.74
transfusion Preparing blood and starting a transfusion (0.6) 0.1 03)
Blood transfusion monitoring
Exercise & Position change 0.85 + 3.51 1.00 + 3.04 0.63 £ 2.46
positioning Nursing on the move (help him get out of bed and walk) (0.1) (0.2) (0.1)
Admission care  Height and weight measurement and hospital 10.85 + 27.81 9.00 + 14.46 0.00 £ 0.00
orientation at admission (2.0) (2.0) (0.0
Nursing information survey
Patient assessment and prevention activities at
admission (pain, severity classification, pressure sore,
& fall)
Self-medication assessment
Nutrition care Oral intake assistance 0.00 0.00 0.00
Gastrointestinal nutrition nursing and education (0.0) (0.0) (0.0)
Nutrition diet education
Elimination and  Enema (suppository), excreta disposal (diaper change)) 4.47 £ 7.75 1.75 + 5.49 8.02 + 10.05
drainage care Stoma care (0.8) (0.3) (1.3)
Urinary catheter insertion and care, bladder training,
measurement of residual urine
Drainage care
Operation care  Operation preparation (skin preparation, enema, confirm 4.04 £7.98 5.00 + 9.06 1.25+3.36
checklist, goods preparation, preparation education) (0.7) (1.0) (0.2)
Patient and care giver education
Post operation care (blood sampling, medication,
confirm drainage, diet, pain killer, position, additional
test, special vital sign, medical equipment provision)
Treatment Central line care (heparin locking, etc.) 3.40 £ 6.35 2.00 + 6.08 0.94 + 2.96
Cold & warm bag application (0.6) (0.4) (0.2)
Procedure and catheter insertion assist (central line,
peripherally inserted central catheter, bone marrow
biopsy, tapping, etc.)
Safety care Infection prevention, isolation requiring the use of a 1.06 + 3.75 1.00 + 3.04 0.00
gown or masks (0.2) (0.2) (0.0)

Fall prevention/restraint application
Sore prevention
Other safety accident training

https://doi.org/10.4040/jkan.22142
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Table 3. Continued
Day (min) Evening (min) Night (min)
Nursing domains
M + SD (%)

Direct Special care Monitoring and treatment of critically ill patent 8.51 +18.99 0.00 15.94 + 26.98
nursing Cardiopulmonary cerebral resuscitation (from start to (1.5) (0.0) (2.6)
activity end of CPCR)

End-of-life care
Medication Oral medication 101.38 £ 48.21 96.75 + 28.50 66.09 + 32.20
After skin test and Injection (vein, subcutaneously, and (17.6) (19.0) (10.9)
intramuscle injection)
Chemotherapy
Infusion set exchange
Parenteral medication (gargle, eye drug, ointment,
suppository, etc.)
Intravenous insertion/re-fixation
Fluid related work (check infusion rate/clean and
remove lines)
Medication instructions and education
Test and Blood and body fluid test (preparation, performance) 22.98 £ 17.96 25.75 % 19.20 43.75 £ 29.00
procedure Preparation and nursing before test or procedure (4.0) (5.1) (7.2)
nursing Preparation and nursing after test or procedure
Blood glucose test
Respiratory care  Oxygenation (low flow/high flow) 3.09 + 6.39 6.00 +9.55 6.35+ 11.53
Suction, tracheostomy care, thoracic physical therapy, (0.5) (12) (1.0)
maintaining the airway
Nebulizer, inhalator application and education
Using a ventilator
Counselling Patient and caregiver counselling and education 16.17 £ 19.15 0.00 10.00 £ 9.16
and education  (including discharged caregivers and phones (2.8) (0.0) (1.6)
(support) counselling)
Emotional support (comfort, empathy, listening)
Discharge care  Explanation of discharge medication 8.72 £ 12.09 1.50 + 3.62 0.31+1.77
Discharge education (1.5) 0.3) (0.1)
Transfer care Patient reception in intensive care unit and line and 6.92 £ 9.98 3.25+6.94 0.00
machine arrangement (1.2) (0.6) (0.0)
Education before and after transfer
Nursing of transferred patient (patient clothing
exchange, line and machine arrangement, education,
infection prevention commodity preparation)
Move patients in the front room together in the ward
Total 223.30+£5833 19475+ 31.46 203.91 + 51.44
(38.3) (38.1) (33.1)
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Table 3. Continued
Day (min) Evening (min) Night (min)
Nursing domains
M + SD (%)

Indirect Support Social, religious/spiritual support (connection of social 0.00 0.00 0.00
nursing connection work team) (0.0) (0.0) (0.0)
activity EMR nursing Total hours of nursing-related computer work 150.00 + 48.93  158.00 *+ 42.20 264.38 + 50.92

record Check and print orders (26.0) (31.0) (43.5)
Computerized work at hospitalization (checking order,
reviewing records, organizing handover screens, etc.)
Computerized work on surgery and procedures
Computerized work on discharge
Outpatient department appointment on discharge
Computerized work on transfer discharge
Communication  Communication with doctors such as patient status, 121.28 £ 52.35 89.50 + 32.18 47.50 £ 22.58
& management  test result report, prescription error confirmation, etc. (21.0) (17.6) (7.8)
of patient care  (including phone calls and public talk)
Communication with nursing staffs, other wards, other
departments (pharmaceuticals, examination, nutrition,
laboratory, transport related) (including phone calls
and C-talk)
External calls (management of facility & patient's
belongings)
Handover Nurse handover by shift 43.83 +£21.82 37.00 £ 19.37 27.19 £ 16.51
Handover of nurses from other ward (transfer, (7.6) (7.3) (4.5)
emergency room, day surgery center)
Total 315.11 + 48.45  286.25 + 53.14 339.06 + 50.63
(54.1) (56.0) (55.0)

Other than Paper-work other Non-computational all paper-work 7.23 £ 21.03 1.75 £ 5.49 3.44 £ 545
nursing than nursing Various reports such as errors (13) (0.3) (0.6)
activity Equipment Arrangement and return of medicines 12.34+£12.72 9.00 £ 6.72 19.38 £ 13.18

& supply Check and handover of supply and equipment (including (2.1) (1.8) (3.2)
management finding lost supply)
Request to repair equipment
Confirmation of rental and return of supply
Isolation (contact, air caution) preparation and
organization of supply
Looking for equipment (wheel chair, long cart, portable
oxygen tank)
Environmental Maintain cleanliness such as nurse station and 447 £7.17 5.75 £ 7.47 9.69 + 11.21
management treatment cart (including general arrangement) (0.8) (1.1) (1.6)
Facility repair request
Teaching & Training for new employees 3.19 £ 15.62 0.25 £ 1.58 0.00
education Student training guidance (0.6) (0.0) (0.0
Caregiver-related Meal input for caregiver 8.83 + 11.48 2.25+5.30 0.78 £ 2.57
work (1.5) (0.4) (0.1)
Total 36.06 + 40.59 19.25 + 11.18 33.28 £ 21.76
(6.2) (3:8) (5.4)
Meals, rest & personal time ~ Meals, rest & personal time (including meals, small 8.09 £ 16.24 11.00 £ 16.46 39.69 * 36.41
talk, cell phone use, etc.) (1.4) (2.1) (6.4)

Total nursing time

576.17 £ 63.74

509.00 * 49.50

607.50 + 51.62

EMR = Electronic medical records; CPCR = Cardiopulmonary cerebral resuscitation; M = Mean; SD = Standard deviation.
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Table 4. Calculation of Current and Appropriate Nursing Staffiing Levels and Average Nursing Activity Hours per Shift
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Current nurse staffing level

Shifts

Appropriate nurse staffing level

Number of Nurse-to- Nursing activity hours (min) Number of Nurse-to-
nurses assigned patient ratio nurses required* patient ratio
Day 4.7 1:9.4 45.63 (2,738.00) 5.7 1:7.7
Evening 4.0 1:11.0 33.93 (2,036.00) 4.9 1:9.0
Night 3.2 1:13.8 32.85(1,970.97) 3.7 1:11.9
Total 112.41 (6,744.97) 4.7 1:9.4

Current nurse staffing level = number of beds + daily average number of nurses assigned per shift.

Appropriate nurse staffing level = number of beds = number of nurses required” per shift.
"Is calculated by daily average total nursing activity hours per shift + standard working hours per shift.
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