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Purpose: This study aimed to assess the perception and performance of antimicrobial stewardship among clinical
nurses and to contribute to establishing their role through an Importance-Performance Analysis(IPA) matrix.
Methods: The study included 203 nurses working in hospitals of general hospital level or higher. Data collection
took place from April 9 to May 6, 2024. Data analysis involved descriptive statistics, t-tests, ANOVA, Scheffée
tests, and IPA analysis. Results: The average perception score for antimicrobial stewardship was 4.42+0.46,
while the performance score was 3.9610.53. Significant differences in perception and performance were
observed across several ares: observation of patients, checking with/suggesting to physician based on
assessments, implement tests and antimicrobial administration, patient education and support, coordinating
multiple disciplines and institutions, acquiring up to date knowledge(p<.050). Perception was highest in the
area of implement tests and antimicrobial administration but lowest in coordinating multiple disciplines and
institutions. Conclusion: To establish the specific role of nurses in antimicrobial stewardship, improving nurse
perception and fostering collaboration with various experts are essential. Developing educational programs and
institutional support tailored to nurses is necessary to address areas identified for improvement in both

perception and performance.
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Table 1. General and Institutional Characteristics (N=203)
Variables Categories n (%)
Gender M 5(2.5)

F 198 (97.5)
Age (yr) <25 9(4.4)
25~35 137 (67.5)
36~45 44 (21.7)
>46 13 (6.4)
Clinical experience in present hospital (yr) <1 13 (6.4)
1~5 75 (37.0)
6~10 52 (25.6)
11~19 50 (24.6)
>20 13 (6.4)
Infection control career (yr) Yes 12 (5.9)
No 191 (94.1)
Experience working as an antimicrobial stewardship Yes 3 (1.5)
team member No 200 (98.5)
Education level Associate degree 41 (20.2)
Bachelor's degree 149 (73.4)
> Attending graduate school 13 (6.4)
Clinical experience in present workplace (yr) <1 20(9.9)
1~5 97 (47.8)
6~10 47 (23.1)
<11 39(19.2)
Workplace Internal medicine ward 51 (25.1)
surgical ward 35(17.2)
Nursing care service ward 84 (41.5)
ICU 22 (10.8)
Etc (Includes ER) 11 (5.4)
Job position Staff nurse 145 (71.4)
Charge nurse 58 (28.6)
Total number of beds 100~299 109 (53.7)
300~499 59 (29.1)
>500 35(17.2)
Number of beds for infection cases <300 195 (96.1)
>300 8(3.9)
Hospital antimicrobial therapy guideline Yes 167 (82.3)
No 36 (17.7)
Antibiotic sensitivity testing Yes 187 (92.1)
No 16 (7.9)
Team that leads Antimicrobial Stewardship activities Antimicrobial stewardship team 7 (3.4)
Infection control team 98 (48.3)
None 98 (48.3)
Dysphagia care team Yes 83 (40.9)
No 120 (59.1)
Microorganism testing system Yes 171 (84.2)
No 32(15.8)
Microbiological consignment testing Yes 159 (78.3)
No 44 (21.7)
Antimicrobial stewardship education Yes 132 (65.0)
No 71 (35.0)

ER=emergency room; Etc=et cetera; ICU=intensive care unit.
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Table 2. Differences in Perception and Performance of Antibiotic Stewardship (N=203)
Variables Categories M=*SD t p Min Max
Antimicrobial stewardship Perception 4.42+0.46 14.27 <.001 2.78 5.00

Performance 3.96+0.53 214 5.00

Observation of patients Perception 4.53+0.40 10.23 <.001 3.23 5.00
Performance 4.24+0.45 2.23 5.00

Checking with/suggesting to physician Perception 4.17£0.70 12.62 <.001 1.00 5.00
based on assessments Performance 3.4910.84 1.00 5.00
Implement tests and antimicrobial Perception 4.6710.44 5.27 <.001 3.30 5.00
administration Performance 4.52+0.52 1.70 5.00
Patient education and support Perception 4.53+0.54 10.82 <.001 292 5.00
Performance 4.06+0.74 2.33 5.00

Coordinating multiple disciplines and Perception 4.08£0.78 14.22 <.001 1.00 5.00
institutions Performance 3.194+1.01 1.00 5.00
Acquiring up to date knowledge Perception 4.4410.72 14.07 <.001 1.00 5.00
Performance 3.50+1.02 1.00 5.00

M=mean; Max=maximum; Min=minimum; SD=standard deviation.
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Table 3. Antibiotic Stewardship According to the General Characteristics (N=203)
Perception Performance
Variables Categories 2 2
8 Misp 24X Misp B ZX
or F or F
Gender M 4.60+0.40 091 365 4351043 1.56 119
F 4.42+0.46 3.95£0.53
Age (yr) <25 4.58+0.44 2.33 .507 4.33+0.55 3.86 275
25~35 4.40+0.48 3.95£0.57
36~45 4.49+0.37 3.95+0.40
>46 4314051 3.93£0.45
Clinical experience in <1 4.36%+0.49 0.72 .583 4.00£0.62 0.63 .643
present hospital (yr) 1~5 4.4910.50 4.01£0.60
6~10 4.40+0.41 4.00£0.50
11~19 4.361+0.45 3.86£0.48
>20 4424047 3.9410.29
Infection control career Yes 4.44+0.46 1.69 092 3.98£0.53 1.23 221
(yr) No 4.20+0.42 3.78+0.49
Experience workingasan  Yes 4.07£0.44 -1.38 168 4.18+0.42 0.68 494
antimicrobial stewardship No 4.43+0.46 3.96+0.53
team member
Education level Associate degree 4.51+0.47 1.60 .204 4.07£0.51 1.07 345
Bachelor's degree 4.41+0.46 3.9410.54
> Attending graduate school 4.25%0.46 3.88+0.47
Clinical experience in <1 4.55+0.49 0.85 471 4.06%0.51 0.97 408
present workplace (yr) 1~5 4441049 4.00+0.57
6~10 4.37+0.44 3.95+0.50
>11 4391041 3.851£0.47
Workplace Internal medicine ward 4.35£0.56 0.64 .637 3.87+0.58 0.74 .568
surgical ward 4.51+0.42 3.9610.49
Nursing care service ward 4431042 3.99£0.52
ICU 4.43+047 4.01+0.49
Etc (Includes ER) 4444045 4.11£0.60
Job position Staff nurse 4444046 0.64 524 3.98+0.56 0.53 .599
Charge nurse 4.39+0.46 3.93+0.44
Total number of beds 100~299 4.45+047 1.12 328 3.99£0.49 1.50 226
300~499 4441044 4.00£0.58
>500 4324048 3.82+0.56
Number of beds for <300 4.42+0.46 -0.03 975 3.97£0.53 0.55 .580
infection cases >300 4.461+0.42 3.9410.41
Hospital antimicrobial Yes 4.4610.45 2.26 .025 4.00+0.53 1.84 .067
therapy guideline No 4271047 3.82£0.50
Antibiotic sensitivity Yes 4441044 2.00 .046 3.98+0.52 1.21 229
testing No 4.20+0.63 3.81+0.58
Team that leads Antimicrobial stewardship team 4.48+0.56 5.21 .074 3.93£0.70 0.07 .985
antimicrobial Infection control team 4.36+0.43 3.96£0.50
stewardship activities None 4.48+0.48 3.97+0.55
Dysphagia care team Yes 4.43%0.46 0.08 .939 3.99£0.54 0.50 618
No 4.42+0.46 3.95+0.52
Microorganism testing Yes 4.44+0.46 1.07 287 3.95+0.54 -0.56 578
system No 4.34+0.46 4.01£0.49
Microbiological Yes 4444047 1.06 .290 3.98+0.56 0.88 384
consignment testing No 4.36+0.44 3.91+0.43
Antimicrobial Yes 4.48+0.44 2.49 .014 4.01£0.54 1.83 .069
stewardship education No 4.31£0.48 3.87£0.50

ER=emergency room; Etc=et cetera; ICU=intensive care unit.
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Table 4. Perception-Performance Analysis of Antibiotic Stewardship (N=203)
Nurse antimicrobial stewardship role Perception Performance
Observation of 1. Constantly (always/24hr) observe for signs of infection 456+0.57  4.28+0.66

patients 2. Assess signs of infection 4.60+0.57  4.33£0.66
3. Inform the physician of signs of infection 4791043  4.68+0.58
4. Record signs of infection 471+£0.50  4.51£0.67
5. Confirm that metabolic function (liver function) and excretory function (kidney 4661053  4.3210.74
function) were evaluated before the start of therapy
6. Take antimicrobial agent allergy history 4.871£0.34  4.80£0.41
7. Inform the physician of the antimicrobial agent allergy history 482+047  4.74%057
8. Record antimicrobial agent allergy history 4851039  4.81+£0.46
9. Observe for adverse events 4841037  4.73£0.51
10. Differentiate between antimicrobial agent allergies and other adverse events 4711051  4.44+£0.70
11. Inform the physician of antimicrobial agent allergies and other adverse events 4.861£0.36  4.78+0.51
12. Record antimicrobial agent allergies and other adverse events 4851036  4.741£0.57
13. Constantly (always/24hr) observe effectiveness of antimicrobial therapy 4.3410.69  3.941£0.90
14. Assess the effectiveness of antimicrobial therapy every 48 hr 4124079  3.49%£0.98
15. Inform the physician of the effectiveness of antimicrobial therapy 4111084  3.64£1.09
16. Record effectiveness of antimicrobial therapy 4121081  3.64t1.03
17. Determine culture results 46110.61  4.48+0.71
18. Determine drug susceptibility results 4.5610.63  4.41£0.79
19. Inform the physician of the culture results 4561070  4.41£0.90
20. Confirm that the antimicrobial was changed based on the results of the culture 4.6910.58  4.56+0.70
21. Assess he patient's swallowing function 4381074  4.04£0.93
22. Assess the patient's ability to manage oral medication 4541069  4.33£0.77
23. Assess the possibility of changing from intravenous to oral administration 4.21£0.88  3.92+£0.99
24. Confirm that an additional prophylactic antimicrobial was administered as required =~ 4.42+0.80  4.26£0.89
during surgery
25. Confirm that an ophthalmological examination was performed in patients with fungal 3.95+0.96  2.86+1.29
bloodstream infections to check for a possible complication (fungal endophthalmitis)
26. Confirm that an echocardiographic examination was performed in patients with 4071091  3.10f£1.24
Staphylococcus aureus bloodstream infections to check for a possible complication
(endocarditis)

Checking with/  27. Assess need for blood culture test and suggest it to physician 4251078  3.67%1.11
suggesting to 28. Assess need for Clostridioides difficile stool test and suggest it to physician 431+0.75  3.82+1.00
physician based 29. Assess need for urine culture test and suggest it to physician 426+0.78  3.74%1.02
on assessments  30. Assess need to collect culture specimen before start of antimicrobial administration 4311078  3.80£1.12

and suggest it to physician

31. Notify the physician when use of prescribed antimicrobial is restricted by the institution 4.37+0.82  4.07+£1.04

32. Notify the physician when prescribed antimicrobial conflicts with the institution's 427086  3.72+£1.10
antimicrobial guidelines

33. Check with physician regarding reason for starting empirical antimicrobial therapy 3.98+0.87  3.11£1.18

34. Check with physician when prescribed dosage and administration are not based on 4251086 3.72%1.11
PK/PD

35. If blood culture specimen is not collected to evaluate effectiveness of antimicrobial 420+0.84 3.68+1.10
therapy, suggest test implementation to physician

36. Check with physician regarding reason for specified duration of antimicrobial therapy 4.12+0.87  3.40+£1.16

37. Notify the physician when antimicrobial therapy duration is judged possibly inadequate 4.24+0.80  3.55+1.10

38. Notify the physician when antimicrobial therapy duration is judged to be long 4241083  3.60£1.06

39. Notify the physician when antimicrobial prescription is not based on culture results ~ 4.26+0.84  3.67+1.10

40. Suggest change from intravenous to oral administration to physician 4.00£0.93  3.29+£1.11

41. Check with physician regarding reason for prophylactic antimicrobial administration =~ 4.07£0.84  3.19+£1.11
to an immunocompromised patient

42. Notify the physician when an ophthalmological examination was not performed fora 3.91+£0.95  2.62+1.22
possible complication of a fungal bloodstream infection (fungal endophthalmitis)

43. Notify the physician when an echocardiographic examination was not performed for ~ 3.94£094  2.74+1.20

a possible complication (endocarditis) in a patient with S. aureus bloodstream infection

PD=pharmacodynamics; PK=pharmacokinetics.
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Table 4. Perception-Performance Analysis of Antibiotic Stewardship (Continued)

(N=203)

Nurse antimicrobial stewardship role

Perception Performance

Implement tests ~ 44. Aseptically collect blood culture specimens (multiple sets) 4761047  4.62£0.69
and 45. Aseptically collect urine culture specimens 4761046  4.71£.050
antimicrobial 46. Collect culture specimens before start of antimicrobial administration 4751052  4.60£0.71
administration ~ 47. Appropriately store culture specimens 4.63+0.64  4.51£0.68

48. Appropriately transport culture specimens 4641056  4.55%0.65
49. Collect blood samples for dose selection in a timely manner 4.6210.61  4.40%0.83
50. Prepare antimicrobial and start administration without delay 4.67£0.53  4.49+0.74
51. Record the antimicrobial administered 4651059  4.61£0.65
52. Collect blood samples for TDM in a timely manner 4541070 4.12+1.11
53. Start prophylactic antimicrobial administration for surgery in a timely manner 4701054  4.58%0.75
Patient education 54. Ask the patient for notification of any signs of infection 471+0.50  4.63+£0.59
and support 55. Ask the patient for notification of any symptoms of antimicrobial allergy 483+040 4.71£0.53
56. Ask the patient for notification of any adverse events 4801044 4.71£0.54
57. Educate the patient about taking an oral antimicrobial agent 4.611£0.61  4.45+0.74
58. Educate the patient's family members about taking oral antimicrobial agents 457+0.64  4.18£0.97
59. Educate the patient on drug resistance 4471071  3.79%£1.08
60. Educate the patient's family members on antimicrobial resistance 4411075 3.6211.14
61. Support outpatients who continue on antimicrobial therapy after discharge 4441075 3.86%t1.17
62. Educate patients recuperating at home or in a facility about taking oral antimicrobial =~ 4.55+0.65  4.15+1.09
agents
63. Educate patients recuperating at home or in a facility on antimicrobial resistance 4401075  3.64%£1.20
64. Educate the general public about taking oral antimicrobial agents 433086  3.64t1.33
65. Educate the general public on antimicrobial resistance 423+0.89 3.36%+1.28

Coordinating 66. Participate in discussions regarding the route of antimicrobial administration 3.97+£0.84  2.84+1.22
multiple (peripheral venous catheter/central venous catheter/ peripheral inserted central
disciplines and venous catheter/oral)
institutions 67. Participate in discharge decisions for antimicrobial therapy patients 3924092  290+1.24

68. Share information on the antimicrobial therapy with the next care facility after discharge 4.25+0.84  3.62+1.20

69. Share information on the culture results with the next care facility after discharge 4331083 3.76%£1.23

70. Coordinate antimicrobial therapy with multiple professions 4.00+0.89  2.85+1.27

71. Act as an advocate for the patient and coordinate with the physician on antimicrobial  4.09+0.90  3.15+1.23
therapy

72. Discuss antimicrobial agents and antimicrobial resistance with colleagues 4.04£090  3.21£1.19

Acquiring up to  73. Acquire up to date knowledge of antimicrobial agents and antimicrobial resistance 4441072  3.50£1.02

date knowledge
TDM=therapeutic drug monitoring.
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