
INTRODUCTION 

Korea became an aging society in 2000, with an older adult popu-
lation exceeding 7% and has since exceeded 14% in just 17 years. 
Since the mid-2000s, the number of long-term care hospitals 
(LTCHs) caring for older adults began to surge, reaching 800 in 
2010, exceeding 1,400 in 2016, and reaching 1,470 by July 2019.1) 
Some of the most common illnesses presented by patients admit-
ted to LTCHs in Korea include dementia, cerebrovascular disease, 
Parkinson disease, hypertension, and diabetes mellitus. Most of 
these patients are older adults and thus have reduced immunity.1,2) 
In LTCHs, an individual care provider tends to cater to multiple 
patients, which increases the facility’s risk for the development and 
transmission of infectious diseases. Thus, active infection surveil-
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lance and preventive activities are required. 
One previous study revealed that 53.7% had indwelling urinary 

catheters inserted, and 38.7% had infectious diseases such as pneu-
monia, urinary tract infection, and bloodstream infection among 
Korean LTCH inpatients.3) The agents of bloodstream infection 
were gram-positive bacteria (34.8%), gram-negative bacteria 
(31.3%), multidrug-resistant bacteria (13.0%), and methicillin-re-
sistant Staphylococcus aureus (MRSA) (8.7%).4) 

Investigation of the current status of healthcare-associated infec-
tions (HAIs) is essential for systematic and efficient infection con-
trol in LTCHs.4,5) In contrast to acute care facilities, LTCHs mostly 
treat patients undergoing rehabilitation and older patients requir-
ing long-term care; both are populations with complex and diverse 
comorbidities. Furthermore, even with serious infections, more 
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than half of these patients do not present with fever,6) and HAIs 
manifest differently from those observed in acute care facilities. 
Therefore, the diagnostic criteria for HAIs in LTCHs differ from 
those used in acute care facilities.6,7) 

The US Centers for Disease Control and Prevention (CDC) de-
veloped a national standard for infection surveillance in long-term 
care (LTC) facilities8) using the HAI-related surveillance criteria 
for LTC facilities developed by McGeer via a Delphi technique us-
ing a panel comprising infection specialists, gerontologists, and in-
fection control personnel.7,9) LTC facilities in the United States are 
defined as those that provide medical and non-medical support 
and care to older adults and vulnerable individuals who cannot live 
independently in the community. These facilities include nursing 
homes, skilled nursing facilities, LTCHs, intermediate/chronic 
care facilities for the developmentally disabled, assisted-living facil-
ities, and residential care facilities.10) Particularly, LTCHs provide 
medical treatment and rehabilitation treatment to individuals with 
chronic and complex problems requiring long-term hospital-level 
care.10) LTCHs in Korea have mixed functions that are equivalent 
to LTCHs in the United States, which provide long-term treat-
ment, and to LTC facilities, which focus on providing medical and 
non-medical support and care.11) 

The McGeer HAI diagnostic criteria were developed for pa-
tients in LTC facilities who have difficulty undergoing blood and 
imaging tests. In 2012, the surveillance criteria for urinary tract in-
fections (UTIs) and respiratory tract infections (RTIs) were re-
vised to increase the specificity for these infections, and the defini-
tions for norovirus gastroenteritis and Clostridium difficile infection 
were newly added to minimize the gap between the diagnostic cri-
teria used by acute care and LTC facilities.9,12) 

In Korea, the Korean Society for Healthcare-associated Infec-
tion Control and Prevention (KOSHIC) and the Korea CDC im-
plemented an HAI surveillance method in 2006 primarily for in-
tensive care unit and surgical site infections surveillance.13) Howev-
er, LTCHs have lower percentages of severely ill and surgical pa-
tients but a higher percentage of older long-term inpatients com-
pared to acute care facilities. Thus, it is inappropriate to conduct 
HAI surveillance based on the nationwide HAI criteria focused on 
acute care facilities. Furthermore, surveillance data should be ob-
tained using valid and reliable surveillance criteria so that the data 
can be compared to those of other healthcare facilities in Korea 
and HAI surveillance results from other countries. Thus, it is nec-
essary to develop and assess the surveillance criteria for HAIs in 
LTCHs in Korea. 

This study aimed to develop an HAI surveillance method ap-
propriate for LTCHs that primarily admit older patients requiring 
LTC and to investigate the current status of HAIs in LTCHs in Ko-

rea to systematize and standardize HAI surveillance and contrib-
ute to prevention of HAI in such facilities.  

METHODS  

Selection of Participating Facilities 
This study was approved by the Institutional Review Board of 
Konyang University (No. KYU-2019-282-01). Written informed 
consent was obtained from the participating institution and the 
patient’s physician. After checking the willingness to participate 
from the heads of the nursing department in LTC hospitals that 
completed the “Infection control in LTC hospitals” program ad-
ministered by the Human Resource Development Institute for 
Health and Welfare, six LTC hospitals (198 to 522 beds) from the 
Seoul, Incheon, and Daejeon areas were selected via snowball sam-
pling. One of these hospitals had to withdraw from the surveillance 
program during the study and was replaced by another LTC hospi-
tal in July 2000. 

Personnel Training for Infection Surveillance 
One or two infection control personnel from each participating or-
ganization were designated as infection surveillance personnel. A 
total of nine such personnel were provided group education and 
training that included briefings about the purpose, outline, infec-
tion surveillance criteria and method, case-based training, and 
questions and answers. 

Infection Surveillance Diagnostic Standard 
Based on the HAI surveillance standard for LTC facilities devel-
oped by the US CDC,9) the surveillance report was modified and 
its content validity was reviewed by two infection control nurses, 
two nursing professors, one infectious disease professor, one ger-
ontology professor, and three infection control personnel in 
LTCHs through one face-to-face and two e-mail meetings. The 
standard8) was updated9) in 2012 by the CDC to enhance the spec-
ificity and positive predictive value through a 2009 review of litera-
ture by the Society for Healthcare Epidemiology of America and 
Long-Term Care Special Interest Group and expert review based 
on the HAI surveillance criteria developed by McGeer7) in 1991, 
in consideration of the nature of LTCHs in which blood tests, 
body fluid tests, and imaging tests cannot be performed. HAIs 
were classified into five categories: namely RTI, UTI, skin and soft 
tissue infections (SSTIs), gastrointestinal tract infection (GTI), 
and systemic infection. These categories were further classified 
into 16 subtypes as follows: RTI (pneumonia, lower RTI, influen-
za-like illness, common cold, or pharyngitis), UTI (catheter or no 
catheter), SSTIs (cellulitis/soft tissue/wound infections, scabies, 
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fungal oral/perioral and skin infections, herpes, conjunctivitis), 
GTI (gastroenteritis, norovirus gastroenteritis, C. difficile infec-
tion), and systemic infection (primary bloodstream infection, un-
explained febrile illness). Although systemic infection was not in-
cluded in the 2012 CDC criteria,9) we included it in the present 
study to improve the sensitivity of surveillance as LTCHs have lit-
tle experience in surveillance studies, and the McGeer criterion 
was newly applied (Supplement A). In terms of fever, the axillary 
criterion was also added, which is commonly used in Korea. The 
activities of daily living (ADL) index was changed to the ADL 
scoring system in the patient assessment form that is used as the 
standard in LTC hospitals and is submitted to the Health Insur-
ance Review and Assessment (HIRA) service monthly.1) In addi-
tion, while the McGeer criteria consisted of seven items rated on a 
4-point scale, for a total score of 28, the criteria for use in Korea 
consisted of 10 items rated on a 5-point scale, for a total score of 50 
(Table 1). 

Infection Surveillance Method 
Surveillance was conducted based on reviews of medical charts 
and/or direct inspection of patients at least weekly for 3 months 
from July 1 to September 30, 2019, in five of the six LTCHs, and 

for 2 months from August 1 to September 30, 2019, in the other 
hospital. When the infection surveillance personnel could not per-
form active surveillance, nurses in the wards entered the infection 
criteria (Table 1) and symptoms to be monitored (Table 2) on the 
major symptoms form and reported them to the surveillance per-
sonnel, who then determined whether the patient had an HAI; 
thus, both passive and active surveillance were performed. Each 
case was recorded in a checklist for infection surveillance criteria 
and patient state. The authors and infection surveillance personnel 
then determined whether each case met the diagnostic criteria. 

Data for the denominators were the electronic records of the 
monthly numbers of inpatients, lengths of hospital stays, and the 
numbers of days of catheter use or were computed by summing 
the daily numbers. 

RESULTS 

Statuses of the Participating LTCHs 
The characteristics of the six participating LTCHs are presented in 
Table 3. The hospitals were based in Daejeon (n = 3), Seoul 
(n = 2), and Incheon (n = 1). A mean of 257 beds were under sur-
veillance (range, 198–522 beds), with 1,801 total beds (Table 3). 
The surveillance periods were 3 months for five hospitals and 2 

Table 1. Surveillance of the constitutional criteria for infection in long-term care hospitals

Category Criteria
Fever Single axillarya) temperature > 37.5°C OR

Single oral/tympanica) temperature > 37.8°C OR
Repeated axillarya) temperature > 37°C OR
Repeated oral/tympanica) temperature > 37.2°C OR
Single temperature > 1.1°C from baseline from any site

Leukocytosis > 14,000 leukocytes/mm3 OR
> 6% bands OR
≥ 1,500 cells/mm3

Acute mental status change Acute onsetb) AND
Fluctuating coursec) AND
Inattentiond) AND
Disorganized thinkinge) OR altered level of consciousnessf)

ADL dependencyg) A new 3-point increase in total ADL score (range, 0–50) from baseline based on the following 10 ADL items, each scored from 0 
(independent) to 5 (total dependence): dressing, face washing, teeth brushing, bathing, eating, position changing, sitting up, 
transfer from bed to chair, locomotion out of the room, and toilet use.

ADL, activities of daily living.
a)Main area where body temperature is assessed in the hospital.
b)Evidence of acute change in the mental status of the resident from baseline.
c)Behavior fluctuation (e.g., coming and going or changing in severity during the assessment).
d)Residents have difficulty in focusing their attention (e.g., unable to keep track of discussions or are easily distracted).
e)The thinking of the resident is incoherent (e.g., rambling conversation, unclear flow of ideas, or unpredictable switches in subject).
f)The level of consciousness of the resident is different from baseline (e.g., hyper-alert, sleepy, drowsy, difficult to arouse, nonresponsive).
g)Cited from ADL items within the monthly recorded inpatient data set, which is composed of 10 evaluation questions about basic ADLs of long-term care 
inpatients.
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Table 2. Symptoms to be monitored according to the healthcare-associated infection classification

Classification Symptoms
Respiratory tract infection Runny nose or sneezing

Stuffy nose or nasal congestion
Sore throat, hoarseness, or difficulty in swallowing
Dry cough, new, or increased cough
Swollen or tender glands in the neck (cervical lymphadenopathy)
Chills
New headache or eye pain
Myalgias or body aches
Malaise or loss of appetite
New or increased sputum production
O2 saturation of < 94% with room air or > 3% decrease from baseline O2 saturation
New or changed lung exam abnormalities
Pleuritic chest pain
Respiratory rate of ≥ 25 breaths/min
Acute dysuria

Urinary tract infection Pain, swelling, or tenderness of the testes, epididymis, or prostate
Acute costovertebral angle pain or tenderness
Suprapubic pain
Gross hematuria
New or marked increase in incontinence
New or marked increase in urgency
New or marked increase in frequency
Fever, rigors, or new-onset hypotension, with no alternate site of infection
Purulent discharge from around the catheter

Skin and soft tissue infection Pus at wound, skin, or soft tissue site; Heat (warmth) at the affected site
Redness (erythema) at the affected site
Swelling at the affected site
Tenderness or pain at the affected site
Maculopapular and/or itching rash
Presence of raised white patches on inflamed mucosa or plaques on oral mucosa
Characteristic rash or lesions
A vesicular rash
Pus from one or both eyes for ≥ 24 hr
New or increased conjunctival erythema ± itching
New or increased conjunctival pain for ≥ 24 hr

Gastrointestinal tract infection Diarrhea: ≥ 3 liquid or watery stools above what is normal for the resident within 24 hr
Vomiting: ≥ 2 episodes in 24 hr
Nausea
Abdominal pain or tenderness

Systemic infection New hypothermia ( < 34.5ºC or does not register on the thermometer being used)
A drop in systolic blood pressure of > 30 mmHg from baseline

months for one hospital. 

HAI Rates in LTCHs 
The incidence of HAI per 100 inpatients was 30.4%. The HAI rate 
per 1,000 days of hospital stay was 1.57, with rates of 0.81, 1.10, 
3.20, 1.62, 1.20, and 1.60, respectively, in each of the six hospitals 

(Table 4). 

Types of HAIs in LTCHs 
A total of 192 HAIs were confirmed during the study period  
(Table 5). These included 84 cases of RTI (43.8%), 78 cases of 
systemic infection (40.6%), 24 cases of GTI (12.5%), and 6 cas-
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Table 3. Characteristics of the participating long-term care hospitals 
(n=6)

Hospital name Area (city) Number of beds Surveillance period
A Daejeon 262 July to October 2019
B Daejeon 198 July to October 2019
C Daejeon 281 July to October 2019
D Seoul 522a) July to October 2019
E Incheon 299 July to October 2019
F Seoul 239 August to October 2019

a)Only 260 beds were monitored, excluding single rooms and rehabilitation 
wards.

Table 4. Incidence rates of HCAIs in 6 long-term care hospitals

Hospital Number of  
admitted patients Patient-days Number of infections Incidence rate  

(HAIs per 100 patients)
Incidence density  

(HAIs per 1,000 patient-days)
A 71 24,823 20 28.2 0.81
B 151 20,942 23 15.2 1.10
C 105 22,500 72 58.6 3.20
D 80 13,606 22 27.5 1.62
E 40 24,993 30 75.0 1.20
F 185 15,608 25 13.5 1.60
Total 632 122,472 192 30.4 1.57

HCAIs, healthcare-associated infections.

es of SSTIs (2.1%). The subtypes of HAIs included 78 cases of 
unexplained febrile illness (40.6%); 40 cases of pneumonia 
(20.8%); 27 cases of lower RTI (14.1%); 21 cases of gastro-
enteritis (10.9%); 9 cases of influenza-like illness (4.7%); 8 cases 
of common cold or pharyngitis (4.2%); 4 cases of cellulitis, soft 
tissue, or wound infection (2.1%); 3 cases of C. difficile infection 
(1.6%); 1 case of conjunctivitis (0.5%); and 1 case of fungal 
oral/perioral and skin infection (0.5%). There were no cases of 
UTI, scabies, or herpes among SSTIs, norovirus gastroenteritis 
among GTI, or primary bloodstream infection among systemic 
infections. 

Characteristics of Patients with HAI in an LTCH 
Of the 192 patients who developed HAI, 103 (53.6%) were men 
and 89 (46.4%) were women. The mean age was 78.0 years, and 
the highest number of patients were in their 80s (n = 88, 45.8%). 
The time from admission to HAI diagnosis was 398.6 ± 517.5 days 
(Table 6). 

DISCUSSION 

This is the first study to adapt and apply the McGeer infection sur-
veillance definition, which was developed for LTC facilities lacking 

Table 5. Proportions of the types of healthcare-associated infections 
in 6 long-term care hospitals

Type of infection Overall infections
Respiratory tract infection 84 (43.8)
 Pneumonia 40 (20.8)
 Lower respiratory tract (bronchitis or tracheobronchitis)a) 27 (14.1)
 Influenza-like illness 9 (4.7)
 Common cold or pharyngitis 8 (4.2)
Gastrointestinal tract infection 24 (12.5)
 Gastroenteritis 21 (10.9)
 Clostridium difficile 3 (1.6)
Skin and soft tissue infection 6 (3.1)
 Cellulitis or soft tissue or wound infection 4 (2.1)
 Conjunctivitis 1 (0.5)
 Fungal oral or perioral and skin 1 (0.5)
Systemic infection 78 (40.6)
 Unexplained febrile illnessb) 78 (40.6)
Total 192 (100)

Values are presented as number (%).
a)Symptoms of pneumonia examined without pathologic findings in chest 
X-rays are categorized as lower respiratory tract infections.
b)McGeer criteria for infection in long-term care facilities. Am J Infect Control 
1991;19:1–7.

adequate manpower and resources for infection surveillance,7,9) for 
use in Korea. The modified version differed from the CDC’s HAI 
surveillance method standard for LTC facilities in that the diagnos-
tic criteria included systemic infections due to inadequate HAI 
surveillance experience and data in LTCHs, axillary temperature 
criterion for fever because of its common use in LTCHs in Korea, 
and 10 items rated on a 5-point scale based on the ADL scoring 
system reported to the HIRA by LTCHs in Korea.1) 

In addition, considering the reality in LTCHs in which infection 
control personnel cannot spare adequate time for infection surveil-
lance, we performed passive surveillance, in which nurses provid-
ing direct care to patients checked for symptoms included in the 
HAI surveillance diagnostic criteria, such as fever, increased leuko-
cyte count, altered consciousness, reduced functioning, urinary 
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and bowel dysfunctions, skin and mucosal lesions, and digestive 
symptoms, and periodically reported to the infection control per-
sonnel. While active infection surveillance is the most effective 
method to investigate HAIs, combining passive infection surveil-
lance amid the inadequate infection surveillance infrastructure in 
LTCHs in Korea was one difference from the nationwide infection 
surveillance method focusing on acute care facilities.13) 

During the recent coronavirus disease 2019 (COVID-19) pan-
demic, infection control has become critical in LTCHs that gener-
ally provide care to older patients. The COVID-19 guidelines for 
LTCHs developed by the Korean Geriatrics Society are a good ex-
ample of infection control.14) In addition, as caregiving staff, in-
cluding nurses, actively monitor suspected COVID-19 symptoms, 
such as respiratory symptoms, fever, and digestive symptoms, we 
recommend a systematic combination of passive infection surveil-
lance, in which the infection surveillance personnel are given a re-
port, and active infection surveillance, which involves a direct in-
vestigation by the infection surveillance personnel. 

A total of 192 cases of HAIs were reported by six LTCHs, cor-
responding to an incidence rate of 30.38%. This rate differed 
from that previously reported in LTC facilities (3.4% and 
4.1%)15,16) using the 2012 updated version of the McGeer crite-
ria.9,12) This difference could be attributed to the addition of un-
explained febrile illness in our study. Another explanation may 
be the high prevalence of frailty among LTCH patients who are 
more physically vulnerable compared to those in other nursing 
homes.17) 

Rothan-Tondeur et al.16) reported bronchitis (35.5%) to be the 
most common type of HAI, followed by gastroenteritis (23.8%), 
UTI (16.7%), otorhinolaryngological infection (8.7%), and pneu-

Table 6. Characteristics of patients with healthcare-associated 
infections in nursing homes (n=192)

Characteristic Value
Sex
 Male 103 (53.6)
 Female 89 (46.4)
Age (y) 78.0 ± 11.9
 < 70 34 (17.7)
 70–79 50 (26.0)
 80–89 88 (45.8)
 ≥ 90 20 (10.4)
Hospital stay until infection (day) 398.6 ± 517.5
 < 100 77 (40.1)
 100–499 64 (33.3)
 500–999 27 (14.1)
 ≥ 1,000 24 (12.5)

Values are presented as number (%) or mean±standard deviation.

monia (7.0%). In our study, the most common type of HAI was 
unexplained febrile infection (40.6%), followed by pneumonia 
(20.8%), lower RTI (14.1%), and gastroenteritis (10.9%). The 
high rate of unexplained febrile illness could explain the higher in-
fection rate compared to that reported previously. In the future, the 
rate of unexplained febrile illness may be lowered by identifying 
the cause of fever. 

In our study, the incidence of HAI per 1,000 days of hospital stay 
was 1.57. The National Healthcare Safety Network (NHSN), an 
infection surveillance module for LTC facilities in the United 
States, includes UTI, C. difficile and multi-resistant bacteria infec-
tion, and hand hygiene and protective device compliance surveil-
lance.18) Notably, it was difficult to directly compare the results ob-
tained from the surveillance method used in our study to that used 
for US infection surveillance due to the differences in these meth-
ods. Yet, the NHSN reported an incidence of 0.59 per 1,000 days 
of hospital stays for UTI and 0.98 per 1,000 days of hospital stays 
for C. difficile infection between 2013 and 201519) while we ob-
served no cases of UTI and three cases of C. difficile infection 
(0.0024 per 1,000 days of hospital stay). These two types of infec-
tions may be difficult to diagnose, as microbial testing is needed for 
diagnosing them; however, LTCHs are not equipped with the re-
sources for their own microbial testing, and the process of request-
ing it at an external laboratory is time- and labor-intensive. The 
McGeer criteria for UTI did not require microbial testing at the 
time of development in 1991; however, microbial testing was add-
ed in the 2012 update to increase the specificity to decrease unnec-
essary use of resources.12) As the resource utilization group system 
was used as the payment model in LTCHs in Korea,2) it was practi-
cally difficult to prescribe microbial testing. Thus, it was difficult to 
apply the McGeer criteria for UTI based on microbial testing. 

In our study, RTI was the second-most common type of HAI af-
ter unexplained febrile illness. According to the European data ap-
plying the same McGeer criteria,20) UTI was the most common 
infection in LTC facilities, followed by RTI and skin infection. In 
Korea, the diagnosis of UTI is limited by the difficulty in obtaining 
prescriptions for microbial tests; thus, in our study, RTI was a more 
frequently diagnosed HAI among patients under long-term care in 
LTCHs because the diagnosis does not require microbial tests. 
Furthermore, respiratory symptoms are the main symptoms of the 
current COVID-19 pandemic,21) highlighting the importance of 
RTI prevention in LTCHs. Furthermore, Quach et al.22) reported 
that patients aged 65 years or older who visited the emergency de-
partment of an acute care facility had risks of developing RTIs and 
digestive tract infections. Since patients are frequently transferred 
between LTCHs and acute care facilities, collective efforts are 
needed to prevent HAIs.  
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This study has some limitations. First, the findings are not gen-
eralizable because only six LTCHs that chose to participate were 
monitored for a relatively short period of 2–3 months. Second, 
there is a potential bias as some HAIs are underdiagnosed because 
of the difficulty in obtaining prescriptions for microbial tests for di-
agnoses. However, all cases were reviewed twice and the authors 
and the infection surveillance personnel in each LTCH tried to 
improve the accuracy and sensitivity of cases with periodic online 
Q&A discussions and sharing of ambiguous cases. Third, 
LTCH-specific medical fee regulation of the resource utilization 
group payment system could have constricted microbiological lab-
oratory studies such as urine or blood culture. In the future, im-
provements in manpower, health insurance systems, and surveil-
lance systems are needed for more LTCHs to continuously partici-
pate in HAI surveillance. 

In conclusion, the surveillance method applied in our study can 
be used to assess the infection control methods and level of infec-
tion control activities in LTCHs. Particularly, the HAI diagnostic 
criteria, surveillance form, and checklist that were developed based 
on the characteristics of inpatients under LTC could contribute 
substantially to the systematization and standardization of HAI 
surveillance in LTCHs. Standardizing the surveillance method and 
investigating the infection rates and infection risk factors will help 
to prevent HAIs in LTCHs. 
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