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Background: In Korea, the older population is increasing rapidly, and the number of long-
term care facilities (LTCFs) are also increasing to meet the need . LTCFs are institutions that
provide medical practice to patients who need long-term hospitalization. In LTCFS, a high risk
of infection or spread of infection is present in terms of the clinical characteristics of inpatients
and the structural aspects of the institutions. This study is a pilot investigation of the hand hy-
giene and prevention surveillance system for urinary tract infections (UTIs) in LTCFs.
Methods: A total of 20 LTCFs participated in the study. The status of hand hygiene and UTIs’
prevention intervention in the LTCFs was checked, and the collected data were analyzed to
determine indicators such as hand hygiene compliance rate, indwelling urinary catheter usage
ratio, UTIs’ rate, and UTIs’ prevention compliance rate.

Results: From October 2020 to March 2021, the total hand hygiene compliance rate of partic-
ipating institutions was 86.7%. The UTIs’ rate was 0.22 cases per 1,000 days, and the indwell-
ing urinary catheter-associated UTIs’ rate was 0.78 cases per 1,000 catheter-days. The compli-
ance rate of indwelling urinary catheter maintenance was 88.3-99.8%, where the compliance
rate of fixing the indwelling urinary catheter was marked the lowest and that of keeping the
urine bag below the bladder, marked the highest.

Conclusion: This study provides the basic data for determining the continuous operation of
the surveillance system. Additionally, the standardized indicators, which were calculated from
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prevention projects for LTCFs.
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Table 1. Surveillance definitions for urinary tract infections (UTI)
Criteria Comments

A. For residents without an indwelling catheter (both criteria 1 and 2 must be present)
1. At least 1 of the following sign or symptom subcriteria
a. Acute dysuria or acute pain, swelling, or tenderness of the testes,

b.

epididymis, or prostate

Fever* or leukocytosis** and at least 1 of the following localizing urinary
tract subcriteria

i. Acute costovertebral angle pain or tenderness

ii. Suprapubic pain

iii. Gross hematuria

iv. New or marked increase in incontinence

v. New or marked increase in urgency

vi. New or marked increase in frequency

c. In the absence of fever or leukocytosis, then 2 or more of the following

localizing urinary tract subcriteria

UTI should be diagnosed when there are
localizing genitourinary signs and symptoms
and a positive urine culture result. A diagnosis
of UTI can be made without localizing
symptoms if a blood culture isolate is the same
as the organism isolated from the urine and
there is no alternate site of infection. In the
absence of a clear alternate source of infection,
fever or rigors with a positive urine culture
result in the noncatheterized resident or acute
confusion in the catheterized resident will often
be treated as UTI. However, evidence suggests
that most of these episodes are likely not due to
infection of a urinary source.

i. Suprapubic pain
ii. Gross hematuria
iii. New or marked increase in incontinence
iv. New or marked increase in urgency
v. New or marked increase in frequency
2. One of the following microbiologic subcriteria

a. At least 10° cfu/mL of no more than 2 species of microorganisms in a
voided urine sample

b. At least 10” cfu/mL of any number of organisms in a specimen collected
by in-and-out catheter

Urine specimens for culture should be processed
as soon as possible, preferably within 1-2 h. If
urine specimens cannot

be processed within 30 min of collection, they
should be refrigerated. Refrigerated specimens
should be cultured within 24 h.

Recent catheter trauma, catheter obstruction,
or new-onset hematuria are useful localizing
signs that are consistent with UTI but are not
necessary for diagnosis.

B. For residents with an indwelling catheter (both criteria 1 and 2 must be present)
1. At least 1 of the following sign or symptom subcriteria
a. Fever, rigors, or new-onset hypotension, with no alternate site of infection
b. Either acute change in mental status or acute functional decline, with no
alternate diagnosis and leukocytosis
c. New-onset suprapubic pain or costovertebral angle pain or tenderness
d. Purulent discharge from around the catheter or acute pain, swelling, or
tenderness of the testes, epididymis, or prostate
2. Urinary catheter specimen culture with at least 105 cfu/mL of any organism (s) Urinary catheter specimens for culture should be
collected following replacement of the catheter
(if current catheter has been in place for >14 d).

Pyuria does not differentiate symptomatic UTI from asymptomatic bacteriuria. Absence of pyuria in diagnostic tests excludes
symptomatic UTI in residents of long-term care facilities. cfu, colony-forming units.

*Fever: Single oral temperature >37.8°C (>100°F) OR Repeated oral temperatures >37.2°C (99°F) or rectal temperatures >37.5°C
(99.5°F) OR Single temperature >1.1°C (2°F) over baseline from any site (oral, tympanic, axillary).

** | eukocytosis: Neutrophilia (>14,000 leukocytes/mm’) OR Left shift (>6% bands or >1,500 bands/mm”).

2(70.0%), 7Hte ¥l WA BUWAFHG65.0%), ZH(65.0%), 2. &M 3=
w2 A U A EEAF65.0%), AEFARHE60.0%),
QAW =5(50.0%), Clostridiodes difficile (50.0%), AA] £98 $+PEL 86.7%Act. IE2E &9 43

CHA| W /d oFA W] E 8| BR2- 1L #(50.0%) <=°] Y tH(Table 52 3A} 92.8%, SR FAL 88.8%, 2JAF 86.8%,
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Table 2. Characteristics of Participating facilities

Variables n (%)/Mean+SD
Number of beds 169+117.4
ICP (yes) 20 (100.0)
Working pattern of ICP
Full-time 3 (15.0)
Concurrent position 17 (85.0)
Occupation of ICP (nurse) 20 (100.0)
Infection control committee 20 (100.0)
Number of infection control committee meetings in 2019 3.60+1.35
Infection control regulations 20 (100.0)
Employees education (excluding online education) 18 (90.0)
Number of employee education in 2019 4.50+3.91
Subject to education*
Doctor 14 (70.0)
Nurse 18 (90.0)
Nurse assistants 18 (90.0)
Medical technician 15 (75.0)
Nutritionist/cook 13 (65.0)
Cleaner 13 (65.0)
Caregiver 16 (80.0)
Surveillance of infection other than UTI/HH 5(25.0)
Surveillance*
Pneumonia 2 (40.0)
Multidrug-resistant bacteria 1 (20.0)
Sepsis 1 (20.0)
Disease to isolate*
Clostridiodes difficile 10 (50.0)
Influenza 12 (60.0)
Scabies 14 (70.0)
Tuberculosis 13 (65.0)
Vancomycin-Resistant Enterococcus (VRE) 15 (75.0)
Carbapenem-Resistant Enterobacteriaceae (CRE) 13 (65.0)
Methicillin-resistant Staphylococcus aureus (MRSA) 13 (65.0)
Multidrug-resistance Pseudomonas aeruginosa (MRPA) 10 (50.0)
Multidrug-resistant Acinetobacter baumannii (MRAB) 10 (50.0)

*Multiple answers.

Abbreviations: HH, Hand hygiene; ICP, Infection control practitioner; UTI, Urinary tract infection.
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Table 3. Hand hygiene (HH) compliance rates

No. of No. of HH HH
Variables HH oppor- compliance  95% CI 10%0  25%0  50%o0  75%0  90%o
events  tunities (%)

Healthcare worker

Doctors 1,729 1,991 86.8 85.4-88.3 72.0 79.0 88.0 95.0 100.0
Nurses 2,969 3,199 92.8 91.9-93.7 82.0 88.0 95.0 99.0 100.0
Medical technologists 1,494 1,754 85.1 83.5-86.8 51.0 77.0 90.0 97.0 100.0
Nurse assistants 3,409 3,837 88.8 87.8-89.8 74.0 82.0 89.0 94.0 98.0
Caregiver 1,661 2,179 76.2 74.4-78.0 59.0 60.0 77.0 87.0 98.0
Others 115 151 76.1 69.4-83.0 60.0 72.0 89.0 100.0 100.0
Clinical areas
Intensive care unit 3,577 3,860 92.6 91.8-93.5 73.0 75.0 91.0 98.0 99.0
Ward 5,978 7,153 83.5 82.7-84.4 74.0 79.0 83.0 88.0 98.0
Hemodialysis room 230 271 84.8 80.6-89.1 71.0 77.0 83.0 89.0 91.0
Clinical laboratory 936 1,086 86.1 84.1-88.2 53.0 75.0 89.0 97.0 98.0
Outpatient 632 714 88.5 86.2-90.9 84.0 86.0 96.0 100.0 100.0
Others 24 27 88.8 77.0-100.7  68.0 90.0 100.0 100.0 100.0
Moments
Before touching a patient 3,380 4,110 82.2 81.1-83.4 47.0 73.0 81.0 96.0  100.0
Before clean/aseptic/invasive procedures 2,532 2,702 93.7 92.8-94.5 88.0 91.0 94.0 98.0 100.0
After body fluid exposure risk 2,461 2,615 94.1 93.2-95.0 88.0 90.0 96.0 99.0 100.0
After touching a patient 3,314 3,839 86.3 85.2-87.4 74.0 80.0 89.0 96.0  100.0
After touching a patient’s surroundings 1,188 1,609 73.8 71.7-76.0 46.0 58.0 72.0 88.0  100.0
Total 11,377 13,111 86.7 86.2-87.4 73.0 80.0 86.0 95.0 99.0

Table 4. Urinary tract infection associated guideline compliance rates

No. of Com-

Variables No.of  or-  pliance  95%CI  10%  25%  S0%  75%  90%
events ..
tunities (%)
Foley catheter insertion
Hand hygiene 406 410 99.0 98.1-100 100 100 100 100 100
Use sterile glove 411 411 100.0 100-100 100 100 100 100 100
Use sterile equipment, drape 403 411 98.1 96.7-99.4 93.0 100 100 100 100
Use of sterile jelly 411 411 100.0 100-100 100 100 100 100 100
Secure catheter 366 410 89.3 86.3-92.3 38.0 95.0 100 100 100
Antiseptic cleaning of meatus 411 411 100.0 100-100 100 100 100 100 100
Management of indwelling catheter
Hand hygiene (before manipulation 1,108 1,207 91.8 90.2-93.3 66.0 98.0 100 100 100
of the catheter site or apparatus)
Hand hygiene (after manipulation 1,190 1,251 95.1 93.9-96.3 96.0 99.0 100 100 100
of the catheter site or apparatus)
Secure catheter 1,283 1,453 88.3 86.6-90.0 63.0 92.0 100 100 100
Closed drainage system 1,457 1,463 99.6 99.3-99.9 98.0 100 100 100 100
Maintain unobstructed urine flow 1,453 1,493 99.3 98.9-99.7 98.0 100 100 100 100
Keep the bag below the bladder level 1,460 1,463 99.8 99.6-100 100 100 100 100 100
The bag do not touch the floor 1,440 1,453 99.1 98.6-99.6 96.0 100 100 100 100
Obtain urine samples aseptically 387 397 97.5 95.9-99.0 68.0 99.0 100 100 100
Collecting bag tip desinfection after 1,095 1,181 92.7 91.2-99.9 44.0 86.0 100 100 100
empty the collecting bag
Collecting bag tip reposition 1,368 1,374 99.6 99.2-99.9 99.0 100 100 100 100
Use separate collecting container 1,152 1,273 90.5 88.9-92.1 44.0 94.0 100 100 100
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Table 5. Urinary tract infection rates

Month/variables 2020./Oct.  2020./Nov. 2020./Dec. 2021./Jan. 2021./Feb. 2021./Mar. Total
Urinary catheter days 2,408 2,323 2,372 2,407 2,134 2,535 14,179
Patient-days 21,825 18,957 9,709 8,221 7,401 8,114 74,227
Urinary catheter utilization ratio 0.11 0.12 0.24 0.29 0.29 0.31 0.19
No. of UTI 1 1 9 2 2 1 16
No. of Urinary catheter associated UTI 0 1 5 2 2 1 11
UTI rate (per Patient-days) 0.05 0.05 0.93 0.24 0.27 0.12 0.22
CAUTI rate (per Urinary catheter days) 0.00 0.43 2.11 0.83 0.94 0.39 0.78

Abbreviations: CAUTI, catheter associated urinary tract infection; UTI, urinary tract infection.
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