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The Status of Infection Control Nurses and Factors Affecting Infection
Control Activities in Healthcare Facilities with more than 150 Beds in
2016 in KOREA
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Purpose: The purpose of this study was to describe the status of infection control nurses (ICNs) and their
activities, and to identify the factors affecting the level of infection control activities. Methods: Data were
collected from 199 hospitals from June 24 to July 26, 2016. The structured questionnaires included status of
infection control nurses, type and level of infection control activities. Results: Most participating hospital were
advanced general hospital (20.1%) and general hospital (67.8%). Among the hospitals, 86.4% had an infection
control department (ICD). The average hospital work experience of ICNs was 14.62 years, and their average
infection control career was for 4.94 years. Among the ICNs, 85.6% worked in full time and the average number
of beds per ICN was 311.21. There were significant differences in the existence of ICD, infection control
activities including surveillance, outbreak investigation, negative pressure room, hand hygiene monitoring,
disinfection, and sterilization according to hospital size. The level of infection control activities was higher with
more number of ICNs, ICN employment as full time, and healthcare institution accreditation status. The
explanatory power was 37.5%. Conclusion: These results of this study which reflect infection control status of
healthcare facilities with more than 150 beds in 2016 will provide baseline data to establish infection control
system in small to medium sized hospitals after the Middle East Respiratory Syndrome outbreak in 2015.
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Table 1. Characteristics of Healthcare Facilities and Infection Control Nurses

- . . M=£SD
Characteristics Variables Categories n (%)
(range)
Characteristics of Type of healthcare Advanced general hospital 40 (20.1)
healthcare facilities facilities General hospital 135 (67.8)
(N=199) Others 24 (12.1)

Location of healthcare Seoul 40 (20.1)

facilities Gyeonggi/Incheon 44 (22.1)
Gangwon 5(2.5)
Chungcheong 28 (14.1)
Jeolla 28 (14.1)
Gyeongsang 47 (23.6)
Jeju 7 (3.5)

Number of beds <300 73 (36.7)  525.35+376.19

>300 126 (63.3)

Operation of intensive Yes 177 (88.9)
care unit No 22 (11.1)

Experience of healthcare Yes 158 (79.4)
accreditation evaluation No 41 (20.6)

Presence of infection Yes 172 (86.4)
control department No 27 (13.6)

Number of infection 1 118 (59.3) 1.99+1.82
control nurses 2 44 (22.1) (1~12)

3 26 (13.1)
4 4(2.0)
>5 7 (3.5)
Duty type Only full time 149 (74.9)
Only part time 38 (19.1)
Both 12 (6.0)

Critical in-hospital Executive leadership 5.96+1.18
infrastructure for Number of infection control nurses 5.82+1.47
operation of infection Get the right budget 4.36%1.36
control department Safety culture in hospital 3.84+1.43

Supporting computer program of 3.70+1.57
infection control

Coordination of other departments 3.46+1.20

Others* 2.00+1.67

Critical out-of-hospital Relevant laws and systems 5.78+1.40
infrastructure in Medical costs in relation to infection control 5.75+1.18
operation of infection Government support 4.56+1.31
control department Education of infection control nurses 4.41+1.64

Experience of healthcare accreditation 3.42+1.37
evaluation

Social recognition 3.28+1.41

Others " 2.25%2.05

*dedicated infection control nurses, dedicated infection control directors (doctor), facility support, qualification of infection control director
(doctor), active intervention and interest of infection control directors, training of infection control nurses, providing education materials;
Toperation of step-by-step and deepening education courses, provide samples of the regulations required for healthcare accreditation
evaluation, network of infection control nurses, enforcement of education of infection control directors (including hospital directors) about
infection control, and communication with public health agencies.
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Table 1. Characteristics of Healthcare Facilities and Infection Control Nurses (Continued)

+
Characteristics Variables Categories n (%) M:SD
(range)
Characteristics of ~ Age (year) <30 46 (13.0) 39.2£7.9
infection control 30~39 133 (37.7) (23~61)
nurses (N=353) >40 174 (49.3)
Education level * College 20 (5.8)
University 165 (47.5)
> Graduate school 162 (46.7)
Hospital career 1~4 39 (11.6)  14.62%+8.10
(year) 5~10 83 (24.8) (1~39)
11~14 44 (13.1)
>15 169 (50.4)
Infection control <1 1(0.4) 4941401
practice career =2 91 (33.7) (0~23)
(year) " 3~4 69 (25.6)
=5 109 (40.4)
Duty type of infection ~ Full time 302 (85.6)
control nurses Part time 51 (14.4)
Experience of Yes 282 (79.9)
long-term training No 71 (20.1)
Attendance at one or Yes 279 (79.0)
more conference and  No 74 (21.0)
training program per
year
The reason conference  Lack of time/difficulty emptying the workplace 4.56£0.69
and training course Because the cost (budget) support in hospital 3.90+0.99
attendance is difficult Locally distant / inconvenient traffic 3.66+£1.03
No information about training and conferences held 2.59+0.95
Others® 3.76+1.70
Getting certification Yes 100 (28.3)
Only APN of infection control 34 (9.6)
Only Infection control expert 28 (7.9)
Both APN of infection control and infection 38 (10.8)
control expert
No 253 (71.7)

t

no response was excluded from analysis; 3duplicate training schedule, lack of understanding by leadership, limited extent of training, no

selection due to limited number of applicants; APN=advanced practice nurse.
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Table 2. The Status and Level of Infection Control Activities (N=199)
Characteristics Categories n (%) M=SD
Presence of infection control committee Yes 195 (98.0)

(ICC) No 4 (2.0
Numbers of ICC for 1 year* 3.27+1.36
Perform surveillance No 184 (92.5)
15 (7.5)

Object of surveillance

Intensive care unit Yes 167 (83.9)
No 32 (16.1)
Hospital wide Yes 67 (33.7)
No 132 (66.3)
MDRO' Yes 179 (90.4)
No 19 (9.6)
Surgical site infection® Yes 119 (60.1)
No 79 (39.9)
Participation in KONIS Yes 112 (56.3)
No 87 (43.7)
Improvement activities based on Yes 151 (78.2)
surveillance result* No 42 (21.8)
The reason difficult to improvement Shortage of manpower 5.861£2.12
activities based on surveillance The difficulty of asking other departments' cooperation 5.80£1.70
Lack of recognition of leadership 5.45t1.84
Lack of expertise 5.44+1.86
The high cost 5.03£2.17
The lack of knowledge 4.80+2.02
No way to get the information 4.22+1.77
Others 1.00+0.00
Perform outbreak investigation Yes 149 (76.4)
No 46 (23.6)
The reason difficult to perform Shortage of manpower 4.93+2.88
outbreak investigation Lack of expertise 4.92+2.87
the lack of knowledge 4131281
The difficulty of asking other departments' cooperation 4.05+2.54
Lack of recognition of leadership 3.991£2.63
The high cost 3.84+2.62
Education of staff about infection Yes 194 (97.5)
control No 5(2.5)

Subject of education*

Doctor Yes 149 (74.9)
No 50 (25.1)
Nurse Yes 191 (96.0)
No 8 (4.0)
Technician Yes 170 (85.4)
No 29 (14.6)
Cleaning personnel Yes 178 (89.4)
No 21 (10.6)
Others Yes 78 (39.2)
No 120 (60.8)

*no response was excluded from analysis; TVancomycin esistant staphylococcus aureus, methicillin-resistant staphylococcus aureus,
vancomycin resistant enterococci, multidrug-resistant pseudomonas aeruginosa, multidrug-resistant acinetobacter baumannii,
carbapenem-resistant enterobacteriaceae; ICC=infection control committee; MDRO=multidrug resistant organisms; KONIS=korean
nosocomial infection surveillance.
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Table 2. The Status and Level of Infection Control Activities (Continued) (N=199)
Characteristics Categories n (%) M=SD
Presence of regulation/guideline for infection Yes 198 (99.0)

control and prevention No 1(1.0)
Type of regulation/ guideline* Own establishment 161 (81.3)
Professional organizations/society guideline 28 (14.1)
Others 9 (4.5)
Review cycle for regulation/ guideline* Less than a year 25 (12.6)
Every 2 years 84 (42.4)
Every 3 years 44 (22.2)
4~5 years 21 (10.6)
Do not regularly review 24 (12.1)
Presence of dedicated room for isolation* Yes 178 (89.4)
No 21 (10.6)
Presence of negative pressure room* Yes 144 (73.1)
No 53 (26.9)
Presence of dedicated cohort for contact Yes 115 (58.4)
precaution* No 82 (41.6)
Isolation target disease
Influenza Yes 147 (73.9)
No 52 (26.1)
Respiratory tuberculosis Yes 185 (93.0)
No 14 (7.0)
Rotavirus Yes 148 (74.4)
No 51 (25.6)
Carbapenem resistant enterobacteriaceae Yes 157 (78.9)
No 42 (21.1)
Vancomycin resistant enterococcus Yes 179 (89.9)
No 20 (10.1)
Clostridium difficile Yes 104 (52.3)
No 95 (47.7)
Others Yes 46 (23.1)
No 153 (76.9)
The reason difficult for isolation Shortage for room 4.621+0.79
Cost loss 3.91+0.88
Lack of medical staff's cooperation 2.92+0.82
Patient refusal 2.8410.90
Others 2.33+1.51
Monitoring hand hygiene Yes 187 (94.0)
performance No 12 (6.0)
Perform hand hygiene improvement activity Yes 198 (99.5)
(within 3 years) No 1(0.5)
Reporting system for Occupational exposure* Yes 198 (100.0)
No 0 (0.0
Occupational exposure management and Yes 187 (94.9)
work restriction* No 10 (5.1)
Vaccination for staff* Yes 192 (97.5)
No 5(2.5)

*no response was excluded from analysis.
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Table 2. The Status and Level of Infection Control Activities (Continued) (N=199)
Characteristics Categories n (%) M=SD
Type of vaccinations

Influenza* Yes 188 (95.4)
No 9 (4.6)
Varicella Zoster* Yes 43 (21.8)
No 154 (8.2)
MMR Yes 59 (29.9)
No 138 (70.1)
T-dap Yes 20 (10.2)
No 177 (89.8)
Hepatitis B virus* Yes 148 (75.5)
No 48 (24.5)
Hepatitis A virus* Yes 45 (22.8)
No 152 (77.2)
Presence of regulation/ guideline for Yes 199 (100.0)
disinfection and sterilization No 0(0.0)
Approvals for the introduction of new Yes 157 (78.9)
disinfectants No 42 (21.1)
Disinfection and sterilization monitoring Yes 149 (74.9)
No 50 (25.1)
Infection control activities level perceived  Infection control committee 5.81+2.29
by infection control nurses Surveillance 5.461+2.30
Outbreak investigation 4721243
Staff infection control education 5.811£20.4
Compliance with regulations 5.69+1.82
Isolation room operation 6.471+2.10
Hand hygiene improvement 6.3912.01
Infection control for healthcare worker 6.621+1.97
Disinfection and sterilization control 6.6612.05
Overall infection control 6.16+1.83
*no response was excluded from analysis; MMR=measles-mumps-rubella; T-dap=tetanus, diphtheria, pertussis.
o FEFE F= =713 5442 Table 49 L. 5. 4g#e #8 s&0 FS Olxl= 22U =4
e FEE o] THEUTL Ve w7 | R TH(F=13.98,

p<.001), 30094} ol4o] 3004 mleke] o =] Pk rhe= FEBARBAPE Al o)27| B P BE 4

517,p<.001) ZABARNEAL QA1 ol 2 | AT o JFE 1A= 2918 Hetaly] 9J5ko] o7 He] S4]

g &5 o] FrosHl wokth Bt SIS 2 Fok= e gadE] 2% F 2kl 240 wd Mess ™

S|=7] o] 1A o2 Q=7 HETH(t=2.00, p=014), 2| = Fo 2 RS Adstt Sl ik 271

7% AT BT U2 QBT He] BA| o2 &7 ¢E 419] 7+ | Al Durbin-Watson §A| %2 1.982 A7 3# &

(=661, p < 00) FABRITAZF QAISHE 27l gd Al Glglon, SYUS 1 EBARE et 918 3

e &F wEol U B3 gauEde] de o=
o] gl =7 R TH(t=36.14, p=.002), ZFB=| A ¢l1go]
21 o4kl 9|2 7]¢ke] 1%l &) 27] ¢ th(F=15.20, p <.001),
<7 B AE I A7 9 B E ok (t=1.15, p <.001)
FAHNTTAP) QIS Q=78 A B 0
=3

Z}5HA (tolerance)= 0.167~0.770, EAMYAA|4=(Variance
Inflation Factor, VIF)7} 1.30~6.008 thE-5-44 247} ¢l
o et

FRVANBAL QAAITHe )Rl AAUE BE 4E
o o v A1 ARl B4R A o2 A B 2

2 9, Faneld A2t fo adle R BITYD
Q09 B Ag2 37.5%FH(Table 5).
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Table 3. The Status of Infection Control Activities according to Healthcare Facilities Size (N=199)
Healthcare facilities
Characteristics Categories <300 beds >300 beds total X ort(p)
n(%)orM*SD  n(%)or MtSD  n (%) or M+SD
Infection control department Yes 53 (72.6) 119 (94.4) 172 (86.4) 18.80 (<.001)
No 20 (27.4) 7 (5.6) 27 (13.6)
Number of infection control nurses per 100 beds 0.48+0.17 0.31£0.11 0.37£0.16 7.60 (<.001)
Number of infection control nurses 1.03£0.16 2.06£0.10 1.99+1.82 -10.37 (<.001)
Number of beds per infection control nurses 225.88+57.75 360.65+121.75 311.21+121.70  -10.55 (<.001)
Duty type of infection control nurses ~ Full time 41 (56.2) 120 (95.2) 161 (80.9) 45.68 (<.001)
Part time 32 (43.8) 6 (4.8) 38 (19.1)
Presence of infection control Yes 69 (94.5) 126 (100.0) 195 (98.0) 7.050 (.017)
committee No 4 (5.5) 0(0.0) 4 (2.0)
Surveillance Yes 61 (83.6) 123 (97.6) 184 (92.5) 13.11 (<.001)
No 12 (16.4) 3(24) 15 (7.5)
Outbreak investigation* Yes 37 (52.9) 112 (89.6) 149 (76.4) 33.61 (<.001)
No 33 (47.1) 13 (10.4) 46 (23.6)
Education of staff about infection Yes 69 (94.5) 125 (99.2) 194 (97.5) 4.14 (.062)
control No 4(5.5) 1(0.8) 5(2.5)
Presence of negative pressure room* Yes 31 (43.1) 113 (90.4) 144 (73.1) 52.07 (<.001)
No 41 (56.9) 12 (9.6) 21 (10.6)
Presence of dedicated cohort room Yes 42 (58.3) 73 (58.4) 115 (58.4) 0.00 (.993)
for contact precaution* No 30 (41.7) 52 (41.6) 82 (41.6)
Hand hygiene monitoring Yes 63 (86.3) 124 (98.4) 187 (94.0) 11.97 (.001)
No 10 (13.7) 2 (1.6) 12 (6.0)
Improvement of hand hygiene Yes 72 (98.6) 126 (100.0) 198 (99.5) 1.74 (.367)
performance No 1(1.4) 0(0.0) 1(0.5)
Occupational exposure management Yes 68 (93.2) 119 (96.0) 187 (94.9) 0.76 (.384)
and work restriction* No 5 (6.8) 5 (4.0) 10 (5.1)
Vaccination for staff* Yes 69 (94.5) 123 (99.2) 192 (97.5) 4.06 (.064)
No 4 (5.5) 1(0.8) 5(2.5)
Approvals for the introduction of Yes 47 (64.4) 110 (87.3) 157 (78.9) 14.58 (<.001)
new disinfectants No 26 (35.6) 16 (12.7) 42 (21.1)
Disinfection and sterilization Yes 47 (64.4) 102 (81.0) 149 (74.9) 6.75 (.011)
monitoring No 26 (35.6) 24 (19.0) 50 (25.1)
*no response was excluded from analysis.
vV = 9 FaHRdE A eGsfor st =718 7S 3008
AF] FRPE AN 20084 ol o] W L FRPEo I
2 95120159 21 MERS {3 0| ‘Z7hi 34 7 o2 Qle Fr7t 22 o 27] ¢ A3te] vl&o] 57t
Hel o whet o) 2713 Zh e Qlzet S-S dHF AL 5H7| wZol2t Bkt £ Aol M SER et
ol o|R7)ge] 2RSHe AR e AGT AR 8 At T 20124 AT vlmale] BARR e v
5 AHE mtelstazt AZE et B A7k o= 7) kel ST AR B EE SISt S A B 1
B WAL AP ATF2,9-11]0] v]te] A ¢t B3] 3004 | mjuto] §7]a 0= Zravske] 2012 & A Al Al
& mRk o =27] o] 20121 AFH4]0] Blste] B2 5 AA T AUE FEARIIAY] T o] Bl F HEe &
SHAT ol 20129 A H S =2H[3]o] AaH AL e)et = AU T2 o3| e Y 2d vlwke] 1/3& &



UZts AT 23(3), 20173 128

Table 4. Infection Control Activity Level according to Characteristics of Healthcare Facilities (N=199)
Level of activity
Characteristics Categories
M=SD torF (p)
Type of healthcare facilities Advanced general hospital 7.14+1.19° 13.98 (<.001)
General hospital 5.74+1.72° a>b,c
Others 5.39£1.32°
Location of healthcare facilities Seoul 6.5611.45 1.53 (.170)
Gyeonggi/Incheon 6.08+1.84
Gangwon 5.59£1.50
Chungcheong 5.60+1.84
Gyeongsang 5.54+1.86
Jeolla 6.00+1.51
Jeju 5.57+1.22
Number of beds <300 5.22+1.62 -5.17 (<.001)
>300 6.42+1.56
Operation of ICU Yes 6.07£1.67 2.00 (.047)
No 5.31+1.66
Experience of healthcare Yes 6.351+1.50 6.61 (<.001)
accreditation evaluation No 4.58+1.60
Presence of infection control Yes 6.13£1.62 36.14 (.002)
department No 5.06£1.80
Number of infection control 1 5.50+1.80 15.20 (<.001)
nurses 2 6.86+1.36° a<b,c,d, e
3 7.27+1.54°
4 7.75+1.50°
>5 7.86+0.69°
Duty type of infection Full time 6.35+1.46 1.15 (<.001)
control nurses Part time 4.42+1.69

ICU=intensive care unit.

Table 5. Risk Factors for Level of Infection Control Activities (N=199)
Variables SE B t 4
(Constant) 420 0.43 9.80 <.001
Type of healthcare facilities (advanced general hospital)* 0.40 0.58 0.10 0.68 496
Type of healthcare facilities (general hospital)* -0.17 0.47 -0.15 -0.36 .720
Operation of ICU (yes)* -0.33 0.45 -0.05 -0.74 463
Experience of healthcare accreditation evaluation (yes)* 1.03 0.27 0.25 3.76 <.001
Presence of infection control department (yes)* -0.54 0.43 -0.10 -1.25 214
Duty type of infection control nurses (full time)* 1.87 0.37 041 5.04 <.001
Number of beds 0.00 0.00 -0.10 -0.70 487
Number of infection control nurses 0.28 0.14 0.25 2.08 .039

R*=0.38, Adjust R’=0.35, F=13.747, p<.001

*dummy variable (reference group)=type of healthcare facilities (others); operation of ICU(no); experience of healthcare accreditation
evaluation(no); presence of infection control department(no); duty type of infection control nurses(part time); ICU=intensive care unit.
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