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Awareness and Competency of Multi-Drug Resistant Organisms Infection Control in Nursing
Students with Clinical Practice

Ryu, Dajung’ - Ryu, Eunjung?
'Department of Nursing, Graduate School of Chung-Ang University, Seoul; 2 Department of Nursing, Chung-Ang University, Seoul, Korea

Purpose: The aim of this study was to identify awareness and competency for Multi-Drug Resistant Organisms (MDRO) infection
control in nursing students with experience of clinical practice. Methods: This cross-sectional descriptive study was conducted from
March 2019 to May 2019 by including 231 nursing students in four nursing schools located in Seoul, Gyeonggi-do and Chungcheon-
gnam-do. The data were collected using self-report questionnaires. Results: The awareness and the competency for Carbapenem-
Resistant Enterobacteriaceae (CRE) infection control were lower than that of Methicillin-Resistant Staphylococcus aureus (MRSA). The
agreement between the awareness and the competency of MDRO infection control in participants was low with regard to isolation,
contact precautions, and disinfection for MRSA. Also, it was low with respect to disinfection, isolation, contact precautions, and carrier
identification for CRE. The awareness and the competency of MDRO infection control exhibited significant positive correlation. Con-
clusion: The infection control competency is required to prevent MDRO infection. In order to enhance the infection control compe-
tency, it is important to raise awareness about MDRO infection control by providing education based on the guidelines and the prin-
ciples of infection control.
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Table 2. MRSA" and CRE* Infection Control Awareness, Competency

SOy 5oy
Table 1. Demographic Characteristics of Participants (n=201)
Variables n (%) Mean +SD
Gender
Male 19(9.5)
Female 182 (90.5)
Age 2320+5.69
20-29 191 (95.0)
>30 10 (5.0)
Grade
Third 94 (46.8)
Fourth 107 (53.2)
Experience of Clinical Practice Hospital*
Hospital 64 (17.0)
General hospital 138 (36.6)
Tertiary general hospital 133(35.3)
Community health center 42(11.1)
Experience of Clinical Practice Department*
Internal medicine ward 153 (34.8)
Surgical ward 106 (24.1)
Medicine intensive care unit 29 (6.6)
Surgical intensive care unit 20 (4.5)
Emergency room 14(32)
Delivery room 77 (17.5)
Avrtificial kidney room 5(1.1)
Operating room 36 (8.2)
Education of MRSAT Infection Control
Yes 95 (47.3)
No 106 (52.7)
Institute of MRSA Education
Hospital 19(20.0)
University/College 53 (55.8)
Both 22(232)
Non response 1(1.0)
Education of CRE* Infection Control
Yes 40 (20.0)
No 160 (80.0)
Institute of CRE Education
Hospital 6(150)
University/College 25 (62.5)
Both 9(22.5)
Possibility of Infection with MDRO® 536+2.11

TMRSA =Methicillin-Resistant Staphylococcus aureus *CRE =Carbapenem-
Resistant Enterobacteriaceae; "MDRO = Multi-Drug Resistant Organisms * =
Multiple response.

[tem Total
Variables
min max Mean +SD min max Mean +SD
MRSA Infection Control Awareness 1 4 3744031 42 63 6351+524
MRSA Infection Control Competency 1 4 335+044 34 68 56.92+7.46
CRE Infection Control Awareness 1 4 3724034 53 9 89.40+8.15
CRE Infection Control Competency 1 4 3284046 41 96 78.76+11.03

TMRSA = Methicillin-Resistant Staphylococcus aureus; “CRE = Carbapenem-Resistant Enterobacteriaceae.
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Table 3. Consistency and Item Mean of MRSA! Infection Control
; Awareness  Competency  Agreement
MRSA Infection Control T ) Kappa(p)
1. Single-room isolation or cohort isolation is required for patients diagnosed with MRSA. 3574057 3024061 410 .09 (027)
2. Use contact precautions on the move when MRSA patients inevitably must leave the room. 364+051  3.09+0.59 446 13 (.002)
3. Manage MRSA patients by attaching clear sign (eg, “Wash Hands") on the bed or different color of 3794042 3404057 564 20(<.001)
name tag.
4.Wash hands with alcohol gel or water and soap before and after contact with each patient. 387+£035 352061 63.7 .19(<.001)
5.Hand hygiene using alcohol gel is possible if there is no noticeable contamination before and after 380+048 351+062 614 17(.001)
patient contact. Wash hands with water and soap if there is visible contamination with blood or body
fluids.
6. Wear disposable gloves when in contact with potentially infectious body fluids or materials. 385+036 3.55+0.56 64.9 1(<.001)
7.Wash hands and change gloves when moving from one patient to another. 3864037 3504062 644 4 (<.001)
8.Wash hands and change gloves when contacting other body parts of the same patients. 3424078 320+0.71 54.0 28 (<.001)
9. Wear masks, gowns (or disposable aprons) and goggles if there is risk of splashing bodly fluids. 3764046 3374067 554 8(<.001)
10. Masks and goggles are not required to be worn regularly. Wear them if there is possible splashing of 364060  330+0.65 564 6 (<.001)
respiratory secretions during aspiration or examination.
11. Dispose of the gloves and gowns used for MRSA patients in a separate container for isolated medical  3.82+042  35440.58 60.9 23(<.001)
waste.
12. Collect blankets and sheets used for MRSA patients separately. (eg, red hamper) 375+047 341+059 60.9 28(<.001)
13. Keep hand sanitizer, blood pressure gauge, stethoscope and thermometer used for MRSA patients 377+046 3474063 653 30(<.001)
separately.
14. Clean the inside and outside surfaces of aspiration tube and oxygen humidifier bottle with waterand  3.63+064 3.12+0.71 47.5 20 (<.001)
neutral detergent or enzymatic cleaner, and soak them in low level of disinfectant.
15. Wear gowns and gloves when cleaning the isolated room of MRSA patients. Replace curtains after 3764045 3264069 535 21(<.001)
patient discharge.
16. Close monitoring of MRSA patients with pneumonia is necessary due to possible airborne 3744054 324+074 535 22 (< .001)
transmission.
17. Limit visitors as much as possible during quarantine period. If necessary, explain to follow the same ~ 3.83+041  344+061 56.9 .16 (.001)
precautions as the hospital staff.
TMRSA = Methicillin-Resistant Staphylococcus aureus.
7} 1t 39073} 3,647 0.2 713 =K Table 4). = 9

Kappag}o] 210]1L
A7) o141} 7+
o)1, B U2 A= 54.89%0]9] E}(Tablez})_

MRSA 2] ¢
2 502 el o] At
2] 9143} CRE 7Hg#e] Q4 A7) 76 2. 2 73et AA
& 5o]31 9T} CRE Pog b
7} 4308 EAFH O )
MRSA Z:“%%ﬁﬁlm‘akﬂ CRE 7| e AlAl7} 772 7
3 AFAS-S Holal QIth(Table 5).
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Table 4. Consistency and ltem Mean of CREt Infection Control

Awareness  Competency - Agreement

CRE Infection Control Kappa
Mean+SD (%) Ppa(p)
1. Isolate CRE patients in single room if possible. Assign patients with a high risk of transmission 365+059 3124063 475 21(<.001)
preferentially (eg, diarrhea, wound drainage, urinary/fecal incontinence, large quantity of respiratory
secretions).

2. Management and monitoring should be performed for hospital staff, family members, caregiversand ~ 3.72+050 3.20+0.64 485 .18 (<.001)
patients admitted in the same room who have been in contact with CRE patients producing

carbapenemase.
3.Wash hands before and after contact with patients. 3904032 3644056 713 21(<.001)
4. Wash hands with water and soap if there is visible contamination with blood, body fluids or secretion.  3.86+043  3.58+0.57 66.3 21(<.001)
5. Wear gloves and gowns (or disposable aprons) before contact with CRE patients. 3814045 344+065 614 24(<.001)
6. Masks and goggles are not required to be worn regularly. Wear them if there is possible splashing of 3714£055 3334070 584 26 (<.001)

respiratory secretions during aspiration or examination.

7. Release quarantine if there is negative result of 3 or more consecutive tests on the original site and 3644056 3.15+0.73 495 19(<.001)
carrier test conducted at interval of 3 days to 1 week.

8. Classify as a high-risk patient if there is a visit to a medical institution located in the CRE outbreak, orif ~ 3.58+0.63  3.09+0.75 485 21(<.001)
there is contact with CRE patients within 1 year.

9. For portable examination equipment (eg, electrocardiogram, portable X-ray, ultrasound), cover the 3754051 3.19+0.71 450 13(<.001)
surface with disposable vinyl or disinfect immediately after use.

10. Wipe the items around patients and floor with disinfectant at least once a day. 3574057 3.03+0.72 446 15(<.001)

11. Conduct a culture test of CRE with stool specimens or rectal swab specimen. 363+057  3.09+0.73 535 28(<.001)

12. For patient transport equipment (eg, wheelchair, bed, walker, etc) used by CRE carrier or patients, 373+£048 3241067 500 17 (<.001)

disinfected immediately after use according to the hospital disinfection protocol.

13. If possible, examination and operation of CRE carrier or patients should be scheduled to the last order  3.58+0.67  3.11+0.77 51.0 24(<.001)
of the day to prevent contamination.

14. If possible, medical supplies (eg, blood pressure gauge, thermometer, etc) should be used exclusively  3.81+042  3.40+0.60 554 18 (<.001)
for each patient. If used in common, disinfect before it is used in other patients.

15. Place isolated medical waste container in the isolated room, and collect medical waste together (eg, ~ 3.80+044  346+062 65.8 32(<.001)
disposable gloves, gauze, vinyl gown, alcohol pad, fluid bags).

16. Collect the linen or changed clothes of CRE carrier or patients in the separate laundry box to prevent ~ 3.79+046  347+0.57 624 27 (<.001)
contamination of surrounding environment.

17. After the patient discharge, disinfect the entire surface of the room and items of the CRE patients. 383+041 3434059 56.4 18 (<.001)
18. Consider a culture test for the environment when suspecting CRE epidemic after patient discharge. 369+055 321+0.75 500 .18 (<.001)
19. Limit visitors during quarantine period. 373+049 3404062 634 32(<.001)
20. Visitors should follow the same contact precaution as the hospital staff. 3794045 3384068 579 22 (<.001)
21.In case of a group infection, limit the admission of new patients to the ward where the infected 3754047 327+065 540 23(<.001)
patient occurs.
22. Consider employee’s carrier test and cohort in case of epidemics. 3724053 320+0.75 535 24(<.001)
23.In case of negative result of carrier tests, conduct additional test at intervals of 1 day or more fromthe  372+0.50 3.26+0.69 540 23 (<.001)

first day to release quarantine. In case of positive result, move the patients immediately to quarantine.
24. Ifisolation of bacteria is confirmed at the time of hospital admission in the past, quarantine firstand ~ 3.63+059  3.12+0.72 490 21(<.001)
conduct screening tests.

CRE = Carbapenem-Resistant Enterobacteriaceae.

Table 5. Pearson Correlation Coefficient among Study Variables

MRSA' MRSA CRE* CRE
Infection Control Awareness  Infection Control Competency Infection Control Awareness  Infection Control Competency
MRSA Infection Control Awareness 1
MRSA Infection Control Competency 42 (<.001) 1
CRE Infection Control Awareness 76 (<.001) 33(<.001) 1
CRE Infection Control Competency 38(<.001) 77 (<.001) 43 (<.001) 1

TMRSA = Methicillin-Resistant Staphylococcus aureus; “CRE = Carbapenem-Resistant Enterobacteriaceae.
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