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Abstract: Background: Current research on healthcare‑associated infection (HAI) surveil‑
lance in traditional Korean medicine (TKM) institutions is limited. Methods: We utilized
the Delphi method to evaluate the validity and feasibility of implementing an HAI surveil‑
lance system in TKM hospitals. This involved conducting a systematic literature review
and focus group interviewswith three infection control experts and five TKMdoctors expe‑
rienced in infection controlwithin TKMhospitals. Based on these findings, we developed a
Delphi questionnaire. The survey included a total of fifteen participants: ten TKM doctors
and TKM‑related policy researchers with infection control expertise, two infection control
nurses, and three infectious disease doctors. Results: The survey results indicated strong
consensus on the necessity of introducing an HAI surveillance system tailored to TKM
hospitals, as well as their integration into the KoreanNational Healthcare‑associated Infec‑
tions Surveillance (KONIS) system. Since infectious diseases do not differentiate between
acute care hospitals and TKM hospitals, it is reasonable for TKM hospitals to participate in
infection surveillance systems. However, the feasibility of implementing HAI surveillance
in TKM hospitals remains low due to a lack of awareness regarding infection surveillance,
insufficient surveillance personnel, inadequate diagnostic and surveillance infrastructure,
and limited policy support for infection control. Therefore, this study proposes a phased
approach inwhich handhygiene surveillance and safe injection practicemonitoring, which
received relatively higher consensus on feasibility, should be prioritized to establish the
necessary surveillance infrastructure. Subsequently, a stepwise implementation of HAI
surveillance can be introduced. Conclusions: Although TKM hospitals generally have
a lower risk of HAIs compared to acute care facilities, they lack robust infection control
systems and support. To address this gap, TKM hospitals should join the KONIS system.
Appointing and training dedicated infection control personnel will enable their participa‑
tion and enhance overall infection management.
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1. Introduction
Infection control is a critical indicator for evaluating patient safety and quality of

care. It is vital for protecting everyone within the hospital environment, including pa‑
tients, healthcare workers, caregivers, and visitors [1]. Approximately 7–15% of patients
in the acute phase of hospital care develop healthcare‑associated infections (HAIs), leading
to extended hospital stays, increasedmedical costs, and potential medical disputes [2]. For
these reasons, managing HAIs is a crucial public health challenge worldwide [3], and the
foundation ofHAImanagement lies in establishing a national surveillance system to assess
the current status of infections [4]. Such surveillance systems enable the establishment of
key performance indicators and have been shown to be effective in reducing HAIs [5,6].
In South Korea, the Korean National Healthcare‑associated Infections Surveillance (KO‑
NIS) system has been in operation since 2006. It initially focused on intensive care unit
(ICU) infections but has gradually expanded to include surgical site infections, neona‑
tal ICU infections, hand hygiene compliance, bloodstream infections, and long‑term care
hospital infection surveillance [7]. However, KONIS does not include traditional Korean
medicine (TKM) hospitals, resulting in a lack of research on the infection control status in
these institutions. TKM is a unique medical system in Korea, rooted in ancient Chinese
medicine and incorporating treatments such as herbal medicine, acupuncture, moxibus‑
tion, cupping therapy, and Chuna manual therapy. TKM treatments are predominantly
provided in outpatient settings rather than in hospitals, and TKM hospitals differ from
acute care hospitals in that they rarely perform surgical or invasive procedures and have
a limited use of antibiotics. Consequently, the risk of HAIs in TKM hospitals has gener‑
ally been considered lower than that in acute care hospitals. However, since procedures
such as acupuncture, cupping, and moxibustion involve direct stimulation of the skin, the
possibility of infection cannot be completely ruled out.

Although cases of infection associated with TKM procedures are rare, such cases
have been reported. For instance, the following cases of infection associated with TKM
procedures have been reported: tuberculosis (TB) caused by unlicensed acupunctur‑
ists [8], methicillin‑resistant Staphylococcus aureus infection after acupuncture treat‑
ment [9], 50 cases of acupuncture‑related purulent skin infections [10], skin ulcers caused
by non‑tuberculous mycobacteria infection in South Korea and Canada [11], human im‑
munodeficiency virus infection associated with acupuncture procedures in Thailand [12],
and spondylitis [10]. Furthermore, a previous study has reported that 76% of TKM hospi‑
tal workers have experienced stick injuries and 28.8% have had contact between mucosa
and a patient’s blood or bodily fluids [13].

Even though the risk of HAIs in TKM hospitals is considered relatively low, cer‑
tain procedures pose a higher risk of infection. Furthermore, given that patients are of‑
ten transferred to TKM hospitals after receiving acute care treatment, infection control
remains a crucial consideration. Moreover, as demonstrated during the coronavirus dis‑
ease 2019 (COVID‑19) pandemic, infectious diseases do not differentiate between hospital
types. Therefore, integrating TKMhospitals into the national infection surveillance system
is essential to ensure effective infection control.

Prior studies have investigated the knowledge and perceptions of infection control
among TKM workers [14–16] and the state of infection control in TKM institutions [17].
However, research on surveillance of HAIs in TKM hospitals and the development of ap‑
propriate surveillance systems remains insufficient. In particular, no studies have assessed
whether the KONIS system can be appropriately applied to TKM hospitals or if a separate
surveillance system is required.

Therefore, this study aims to evaluate the validity and feasibility of introducing an
HAI surveillance system in TKM hospitals using the Delphi method, which facilitates ex‑
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pert consensus. A panel of experts will be assembled to assess the necessity of infection
surveillance in TKM hospitals, identify key surveillance targets, analyze barriers to imple‑
mentation, and provide foundational data for establishing a surveillance system. Through
this study, we aim to contribute fundamental data for future infection control policy de‑
velopment and improvements in infection surveillance systems.

Our specific objectives were as follows:

To analyze the validity of implementing an HAI surveillance system in TKM hospitals in
South Korea.
To analyze the feasibility of introducing an HAI surveillance system into TKM hospitals
in South Korea.

2. Materials and Methods
2.1. Study Design

The Delphi method is employed to study phenomena where data are sparse, obtain‑
ing objective results from the intuition of experts [18]. This systematic and structured tech‑
nique uses a series of questionnaires to gather opinions and judgments from an expert
panel. The responses are then aggregated to identify consensus opinions [19]. In our study,
we applied the Delphi method to gather expert consensus on the validity and feasibility of
introducing an HAI surveillance system for TKM hospitals.

2.2. Participants

Research indicates that aminimum of 10–15 experts is necessary to achieve significant
results using the Delphi method [20]. To enhance the reliability and diversity of perspec‑
tives, we selected 18 expertswith direct experience inHAI control and surveillance in TKM
hospitals. The selection criteriawere as follows: (1) TKMdoctors or policy researcherswith
at least three years of experience in infection control within TKM hospitals, and (2) infec‑
tious disease specialists or infection control nurses with a minimum of five years of expe‑
rience in hospital infection surveillance, particularly in the KONIS system. The Korean
Medicine Hospitals’ Association (KOMHA) recommended 13 TKM experts, while the Ko‑
rean Society for Healthcare‑associated Infection Control (KOSHIC) recommended 5 infec‑
tion control specialists. This ensured a balanced panel with expertise in both TKM‑specific
infection control and national‑level infection surveillance systems.

2.3. Question Derivation

To develop preliminary questions assessing the validity and feasibility of introducing
an infection surveillance system in TKM hospitals, we conducted a systematic literature
review and focus group interviews (FGIs). We searched the PubMed (https://pubmed.
ncbi.nlm.nih.gov/) (accessed on 21 August 2023), EMBASE (https://www.embase.com/)
(accessed on 21 August 2023), Cochrane Library (https://www.cochranelibrary.com/) (ac‑
cessed on 21 August 2023), and RISS (https://www.riss.kr/index.do) (accessed on 21 Au‑
gust 2023) databases. As search keywords corresponding to the central question, we in‑
cluded “TKM” and “TKM hospital” for the “participants” and “healthcare‑related infec‑
tion” and “healthcare‑related infection surveillance system” for the “intervention”. As key‑
words for the search for “TKM” and “TKM hospital”, we selected the MeSH and Emtree
terms of “Medicine, East Asian Traditional”, “Medicine, Korean Traditional”, “Acupunc‑
ture Therapy”, “Acupuncture”, “Moxibustion”, and “Cupping Therapy” as search terms.
For “healthcare‑related infection”we selected theMeSHandEmtree term “Cross Infection”
as a search term, and for “healthcare‑related infection surveillance system”we selected the
MeSH and Emtree term “Safety Management” (Table 1).

https://pubmed.ncbi.nlm.nih.gov/
https://pubmed.ncbi.nlm.nih.gov/
https://www.embase.com/
https://www.cochranelibrary.com/
https://www.riss.kr/index.do
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Table 1. Keywords and MeSH/Emtree terms for healthcare‑associated infections and surveillance
systems in traditional Korean hospitals.

PICO * Keyword MeSH and Emtrée Terms

P TKM,
TKM hospital

Medicine, East Asian Traditional, Korean medicine,
Acupuncture Therapy, Acupuncture, Moxibustion,
Pharmacopuncture, Cupping Therapy,
Oriental Medicine

I

healthcare‑related infection Infections, Infection, Cross Infection

healthcare‑related infection
surveillance system

Infection Control, Safety Management, Device Safety,
Hygiene, Personal Protective Equipment,
Protective Equipment

* P; participants, I; intervention, C; comparator, O; outcome.

The MeSH and Emtree terms corresponding to population (P) and intervention
(I) were combined using “OR” to expand the research scope and include various relevant
groups. Population (P) and intervention (I) were then combined using “AND” to compre‑
hensively explore studies on HAIs that may occur in TKM hospitals and the surveillance
systems for HAIs in these institutions.

The FGIs consisted of eight participants: five infection control managers or TKM doc‑
torswith at least three years of experience in infection control‑relatedwork or consulting at
a TKM hospital, recommended by KOMHA, and three infection control doctors or nurses
with at least five years of experience implementing the KONIS system. The FGIs explored
various aspects of HAIs in TKM hospitals, such as the types, incidence, impact on patients
and staff, and preventability. Discussions also addressed the necessity of TKM hospitals
participating in the KONIS system and the types of infection surveillance required. Based
on the findings of the FGIs, five major categories were identified: 1. HAIs in patients,
2. HAIs in staff, 3. process indicators for HAI surveillance, 4. outcome indicators for HAI
surveillance, and 5. implementation of an infection surveillance system in TKM.

Based on the findings from the literature review and FGIs, we crafted a Delphi ques‑
tionnaire focused on the validity and feasibility of implementing an HAI surveillance sys‑
tem in TKM hospitals. The survey consisted of 41 items evaluated on a 9‑point scale and
2 open‑ended questions. The 41 scaled items were designed to assess various aspects of
HAIs and infection surveillance in TKM hospitals. Specifically, 21 items focused on the
characteristics of potential HAIs, including 15 items evaluating the likelihood of occur‑
rence, impact on patients, and preventability of infections such as skin and soft tissue in‑
fections (SSTs) following acupuncture, SSTs after bloodletting and wet cupping therapy,
multidrug‑resistant (MDR) bacterial infections, respiratory infections, and other skin infec‑
tions. Additionally, six items assessed the likelihood, impact on staff, and preventability
of occupational exposure to bloodborne infections and tuberculosis in TKM hospitals. The
need and feasibility of implementing an infection surveillance system in TKM hospitals
were examined through eight items evaluating the necessity and applicability of monitor‑
ing SSTIs, MDR bacterial infections, respiratory infections, and other skin infections. Four
items assessed the necessity and feasibility of staff safety surveillance, focusing on occupa‑
tional exposure to needlestick injuries and respiratory tuberculosis among TKM hospital
staff. The survey also included six items examining the need and feasibility of process in‑
dicators in TKM hospitals, specifically monitoring hand hygiene, safe injection practices,
and catheter‑associated urinary tract infections. Lastly, two items evaluated the necessity
of introducing an infection surveillance system in TKM hospitals. In addition to the scaled
items, two open‑ended questions explored barriers to TKM hospital participation in the
national surveillance system and the requirements necessary for their integration. This



Healthcare 2025, 13, 991 5 of 15

survey structure was designed to systematically evaluate the validity and feasibility of im‑
plementing an infection surveillance system in TKM hospitals, reflecting expert consensus
derived from the Delphi method.

2.4. Delphi Survey

The Delphi panel was formed by first requesting expert recommendations from the
KOMHA and the KOSHIC, resulting in a list of 20 candidates. The purpose of the study
was then explained via email, and a final panel of 18 experts was assembled based on their
consent to participate.

We conducted the Delphi survey in two rounds, distributing questionnaires and col‑
lecting responses via email.

The first round took place from 15 December 2023, to 15 January 2024. The second
round occurred from 7 February to 20 February 2024.

In the second round, to resolve discrepancies among panel members, participants
were provided with their own responses from the first round alongside the panel‑wide
mean, median, content validity ratio (CVR), and qualitative responses. This process al‑
lowed participants to understand how their views comparedwith those of the entire panel
and encouraged them to reassess or refine their stance on the validity and feasibility of in‑
troducing an HAI surveillance system in TKM hospitals, if necessary.

2.5. Data Analysis

We calculated the mean, median, and CVR for each survey response. The CVR was
determined using the equation proposed by Lawshe [21]. The following equation was
used:

CVR =
ne− (N2 )

N
2

where N is the number of responses, ne is the number of responses reporting agreement
(corresponding to scores of 7, 8, or 9 on the 9‑point Likert scale), and CVR defines a min‑
imum value depending on the panel size. Responses with a CVR value above the mini‑
mum value were considered to show content validity. The panel size was 17 (first round)
or 15 (second round) participants, and the minimum CVR was 0.49. Thus, responses with
a CVR < 0.49 exhibit low content validity [21]. In this study, items were considered to have
a high level of agreement if they met the following criteria: a mean score of 7 or higher, a
median score of 7 or higher, and a CVR of 0.49 or above.

2.6. Ethics

The study protocol was reviewed and approved by the Institutional Review Board
of Konyang University (KYU 2023‑05‑050‑001). For the first Delphi survey, participants
gave their consent via email, acknowledging that their participation was voluntary and
that their anonymity would be maintained. They were informed that they could immedi‑
ately request for their answers to be destroyed. The identities of the expert panel members
were kept confidential throughout the data collection process, and questionnaires were
distributed to each participant individually via email.

3. Results
3.1. Participant Characteristics

Of the 18 participants invited, 17 responded to the first round of the Delphi survey,
achieving a response rate of 94.4%. From these, 15 participants continued to the second
round, with a response rate of 88.2%. Among those who completed both rounds, the av‑
erage age was 46.67 ± 8.58 years, and the male–female ratio was 46.7% male and 53.3%
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female. Regarding occupation, 46.7% were TKM doctors, 20.0% were researchers, another
20.0% were infectious disease doctors, and 13.3% were infection control nurses.

3.2. First Round

The first round surveyed 17 participants on their agreement regarding the validity and
feasibility of introducing an HAI surveillance system for TKM hospitals (Table 2). Of the
41 responses, 15 had mean scores ≥ 7, 23 had median scores ≥ 7, and 10 had CVRs ≥ 0.49.
Notably, responses to 10 questions (Questions 26, 30, 31, 34, 35, 36, 37, 38, 40, and 41) dis‑
played a high level of agreement, with bothmean andmedian scores≥ 7 and CVRs ≥ 0.49.

Table 2. Results of a Delphi survey on the feasibility and applicability of introducing an infection
surveillance system at traditional Korean medicine hospitals.

Category No. Question
Round 1 (n = 17) Round 2 (n = 15)

Mean Median CVR Mean Median CVR

Characteristics
of HAI in TKM
hospitals

1

At TKM hospitals, SSTs frequently occur after
acupuncture treatment (e.g., general acupuncture,
mini scalpel acupuncture, pharmaco‑acupuncture,
needle‑embedding therapy).

4.00 3 −0.53 3.47 3 −0.87

2 SSTs after acupuncture treatment have a serious
effect on the patient. 4.18 3 −0.65 3.60 3 −0.73

3 † SSTs after acupuncture treatment in TKM hospitals
are preventable. 7.24 7 0.41 7.36 7 0.60

4
In TKM hospitals, SSTs frequently occur after
bloodletting and cupping therapy (wet
cupping, etc.).

4.06 4 −0.76 3.80 4 −0.87

5 SSTs after bloodletting and cupping therapy have a
serious effect on the patient. 4.88 5 −0.65 4.73 5 −0.73

6 † SSTs after bloodletting and cupping therapy in
TKM hospitals are preventable. 7.06 7 0.29 7.40 7 0.87

7 In TKM hospitals, MDR bacterial infections
frequently occur (e.g., VRE; CRE). 3.88 4 −0.76 4 4 −0.73

8 MDR bacterial infections have a serious effect on
the patient. 6.35 7 0.18 6.80 7 0.20

9 MDR bacterial infections in TKM hospitals
are preventable. 4.76 5 −0.65 5.00 5 −0.73

10 In TKM hospitals, respiratory infections (e.g.,
influenza, COVID‑19) frequently occur. 6.06 6 −0.06 6.13 6 −0.33

11 Respiratory infections have a serious effect on the
patient. 5.88 6 −0.18 6.00 6 −0.47

12 Respiratory infections in TKM hospitals are
preventable. 5.94 7 0.06 6.2 6 −0.20

13 In TKM hospitals, skin infections (scabies)
frequently occur. 4.18 4 −0.53 4.13 4 −0.73

14 Skin infections have a serious effect on the patient. 5.12 5 −0.53 4.87 5 −0.73

15 Skin infections in TKM hospitals are preventable. 6.24 7 0.06 6.13 7 0.20

16 TKM hospital healthcare workers frequently
experience sharps injuries. 5.76 6 −0.06 5.93 6 −0.33

17 Sharps injuries have a serious effect on the worker. 4.71 5 −0.65 4.53 5 −0.73

18 † Sharps injuries in TKM hospitals are preventable. 7.18 7 0.41 7.20 7 0.73

19 TKM hospital healthcare workers are frequently
exposed to patients with tuberculosis. 4.29 5 −0.53 4.20 4 −0.87

20 Worker exposure to tuberculosis patients has
serious effects on workers and patients. 6.24 7 0.06 6.80 7 0.33

21 Accidents involvingMycobacterium tuberculosis
exposure in TKM hospitals are preventable. 5.47 5 −0.29 5.00 5 −0.60
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Table 2. Cont.

Category No. Question
Round 1 (n = 17) Round 2 (n = 15)

Mean Median CVR Mean Median CVR

HAI surveillance

22 SSTs surveillance ‡ after acupuncture treatment in
TKM hospitals is required for patient safety. 6.35 7 0.06 6.73 7 0.07

23 SSTs surveillance after acupuncture treatment in
TKM hospitals can be implemented. 6.41 7 0.06 6.67 7 0.20

24 MDR bacterial infection surveillance in TKM
hospitals is required for patient safety. 6.59 6 −0.06 6.4 6 −0.20

25 MDR bacterial infection surveillance in TKM
hospitals can be implemented. 5.82 6 −0.41 5.6 6 −0.73

26 *
Respiratory infection (e.g., influenza; COVID‑19)
surveillance in TKM hospitals is required for
patient safety.

7.18 7 0.53 6.93 7 0.60

27 Respiratory infection surveillance in TKM hospitals
can be implemented. 6.12 6 −0.06 6 6.00 −0.47

28 Skin infection (e.g., scabies) surveillance in TKM
hospitals is required for patient safety. 7.06 7 0.41 6.87 7 0.20

29 Skin infection surveillance in TKM hospitals can
be implemented. 6.18 7 0.06 6.13 6 −0.20

Healthcare
worker safety
surveillance

30 *,† Surveillance of sharps injuries at TKM hospitals is
required for patient and worker safety. 7.35 7 0.53 7.27 7 0.87

31 *,† Sharps injury surveillance in TKM hospitals can
be implemented. 7.18 7 0.65 7.20 7 0.87

32 †
Respiratory tuberculosis exposure surveillance in
TKM hospitals is required for patient and worker
safety.

7.00 7 0.29 7.00 7 0.60

33 Respiratory tuberculosis exposure surveillance in
TKM hospitals can be implemented. 5.76 5 −0.29 5.40 5 −0.60

Infection control
process
monitoring

34 *,†
Hand hygiene surveillance (monitoring and
feedback) in TKM hospitals is required for
patient safety.

7.94 8 0.88 8.27 8 1.00

35 *,† Hand hygiene surveillance in TKM hospitals can
be implemented. 7.59 8 0.65 8.13 8 1.00

36 *,†
Safe injection practice § surveillance (monitoring
and feedback) in TKM hospitals is required for
patient safety.

7.76 8 0.88 7.87 8 1.00

37 *,† Safe injection practice surveillance in TKM
hospitals can be implemented. 7.41 7 0.76 7.47 7 1.00

38 *,† Catheter‑associated UTI surveillance in TKM
hospitals is required for patient safety. 7.18 7 0.53 7.2 7 0.87

39 Catheter‑associated UTI surveillance in TKM
hospitals can be implemented. 6.94 7 0.41 6.93 7 0.60

HAI surveillance
systems

40 *,† There is a need to introduce an HAI surveillance
system for TKM hospitals. 7.47 8 0.65 7.73 8 0.73

41 *,† There is a need for TKM hospitals to participate
in KONIS. 7.00 7 0.53 7.27 7 0.73

* Responses with mean and median scores both ≥ 7 and CVR ≥ 0.49 in the first round of the Delphi survey.
† Responses with mean and median scores both ≥ 7 and CVR ≥ 0.49 in the second round of the Delphi survey.
‡ investigating infection incidence and providing feedback. § e.g., skin disinfection, drug container surface disin‑
fection, use of disposables, and separation of drug preparation andwaste areas during pharmaco‑acupuncture or
other acupuncture procedures involving drug injections. COVID‑19, coronavirus disease 2019; CRE, carbapenem‑
resistant Enterobacteriaceae; CVR, content validity ratio; HAI, healthcare‑associated infection; KONIS, Korean Na‑
tional Healthcare‑associated Infections Surveillance; SSTs, skin or soft tissue infections; TKM, traditional Korean
medicine; UTI, urinary tract infection; VRE, vancomycin‑resistant Enterococcus.

3.2.1. Characteristics of HAIs in TKM Hospitals

The responses concerning the likelihood, impact on patients or healthcare workers,
and preventability of infections did not show a high level of agreement. These infections
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include skin or soft tissue infections following acupuncture treatments (such as general
acupuncture, mini scalpel acupuncture, pharmaco‑acupuncture, and needle‑embedding
therapy), skin or soft tissue infections after bloodletting and cupping therapy, multidrug‑
resistant (MDR) infections, respiratory infections, skin infections, and healthcare worker
infections resulting from sharps injuries or exposure to tuberculosis in TKM hospitals.
These responses generally had mean and median scores < 7 and CVR < 0.49. A summary
of the Delphi panel’s qualitative responses indicated that infections related to acupuncture
and cupping therapy are rare in TKM hospitals due to the widespread use of disposable
needles and improved disinfection practices. However, MDR bacterial infections and res‑
piratory infections were considered possible, though testing and isolation protocols were
insufficient. While infectious skin diseases were reported to be uncommon, the risk of sca‑
bies transmission remains a concern, particularly among long‑term inpatients. Addition‑
ally, needlestick injuries among staff were acknowledged as a potential risk, but the like‑
lihood of subsequent infection was considered low. Although TB cases were infrequent,
panelists noted that the screening and isolation measures for TB patients were inadequate.
Overall, while the incidence of infections in TKM hospitals was perceived to be low, the
panel emphasized the need for strengthened preventive measures and improvements in
infection control systems.

3.2.2. HAI Surveillance

Responses to Question 26 (“Respiratory infection surveillance is required for patient
safety”) indicated a high level of agreement, with a mean score of 7.18, a median score of
7, and a CVR of 0.52. Participants emphasized the need for systems and support compa‑
rable to those in acute‑care hospitals, including the implementation of diagnostic testing
recommendations and inpatient wards during infectious disease outbreaks like COVID‑
19, as well as the need for quarantine procedure insurance. However, the responses to the
question regarding the feasibility of surveillance for respiratory infections did not meet
the criteria for agreement. Responses to questions on both the need for and feasibility of
surveillance systems for infections met the criteria for agreement.

3.2.3. Healthcare Worker Infection Surveillance

Responses to Question 30 (“Sharps injury surveillance is required for patient and
worker safety”) demonstrated a high level of agreement, with a mean score of 7.35, a me‑
dian score of 7, and a CVR of 0.53. Responses to Question 31 (“Sharps injury surveillance
can be implemented”) also showed a high level of agreement (mean: 7.18; median: 7; CVR:
0.65). In response to Question 31, participants suggested that a sharps injury surveillance
system could be integratedwith othermonitoring and feedbackmechanisms, such as hand
hygiene and injection procedures, and would be achievable with the availability of dedi‑
cated infection control staff.

3.2.4. Infection Control Process Monitoring

Responses to Question 34 (“Hand hygiene surveillance is required for patient safety”)
showed a mean score of 7.94, a median of 8, and a CVR of 0.88. Participants noted that
hand hygiene is a highly cost‑effective method of infection control. Responses to Ques‑
tion 35 (“Hand hygiene surveillance can be implemented”) also indicated a high level of
agreement (mean: 7.59; median: 8; CVR: 0.65).

Responses to Question 36 (“Safe injection practice surveillance is required for patient
safety”) revealed a mean score of 7.76, a median of 8, and a CVR of 0.88. Participants
emphasized that process monitoring is crucial when administering medication at invasive
sites. Responses to Question 37 (“Safe injection practice surveillance can be implemented”)
showed a mean score of 7.41, a median of 7, and a CVR of 0.76. Here, participants recom‑
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mended that a standardized surveillance system for injection practices be adapted and
implemented to align with the unique characteristics of TKM hospitals.

Responses to Question 38 (“Catheter‑associated urinary tract infection surveillance is
required for patient safety”) had a mean score of 7.18, a median of 7, and a CVR of 0.53.
Participants indicated that in TKMhospitalswith inpatientwards, preventing urinary tract
infections in patients with a Foley catheter is essential.

3.2.5. Need to Introduce HAI Surveillance System

Responses to Question 40 (“There is a need to introduce an HAI surveillance system
for TKM hospitals”; mean: 7.47; median: 8; CVR: 0.65) and Question 41 (“There is a need
for TKM hospitals to participate in KONIS”; mean: 7; median: 7; CVR: 0.53) both indi‑
cated high levels of agreement. In response to Question 41, participants suggested that
TKM hospitals should engage in infection surveillance systems because, as demonstrated
by the recent COVID‑19 outbreak, epidemics do not distinguish between acute‑care and
TKM hospitals. They emphasized the necessity for an understanding of KONIS system
operations and the implementation of a dedicated infection surveillance system for TKM
hospitals.

3.2.6. Difficulties and Requirements for Participating in KONIS

In response to Question 42 (“Difficulties with participating in KONIS”), participants
identified several obstacles to establishing a surveillance system: (1) a lack of infection con‑
trol facilities, equipment, and personnel; (2) lack of infection surveillance personnel and
support; (3) lack of HAI surveillance awareness—compared to acute‑care hospitals, TKM
hospitals conduct fewer invasive procedures and have lower infection control awareness;
(4) regulatory constraints that impede participation in the KONIS system, with TKM doc‑
tors having limited authority on infection control; (5) the absence of infection surveillance
criteria tailored to the specifics of TKM hospitals; (6) a deficiency in diagnosis and test‑
ing infrastructure; (7) a general lack of understanding among professionals specializing in
HAI about the systems and procedures unique to TKM hospitals.

In response to Question 43 (“Requirements for participating in KONIS”), participants
proposed the following needs: (1) funding for facilities, equipment, and personnel dedi‑
cated to infection control; (2) a surveillance systemwith operational support and improve‑
ments to infection control regulations and systems, including expanding the authority of
TKM doctors to conduct infection tests and appointing them as infection control coordina‑
tors; (3) the development of a surveillance system that reflects the characteristics of TKM
hospitals; (4) enhanced infection control awareness through education; (5) improvements
to testing and diagnostic infrastructure.

3.3. Second Round

The second round of the Delphi survey was administered to 15 participants to assess
the extent of agreement on the validity and feasibility of introducing an HAI surveillance
system for TKM hospitals (Table 2). Responses to 13 out of 41 questions (round 1 results:
15) showed mean scores ≥ 7, and responses to 21 questions (round 1: 23) showed median
scores≥ 7. Responses to 15 questions (round 1: 10) showed CVRs higher than the criterion
value of 0.49.

In the second round of the survey, responses to 13 questions (round 1 result: 10) had a
high level of agreement, indicated by mean and median scores both ≥ 7 and CVRs ≥ 0.49.
For responses to Question 26 (“surveillance of respiratory infections is required for patient
safety”), which met all criteria (mean ≥ 7 points, median ≥ 7 points, CVR ≥ 0.49) in the
first round, the mean level of agreement was lower in the second round (6.93) than the first
round (7.18). On the other hand, compared to the first round, responses to an additional
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four questionsmet all the criteria in the second round (mean≥ 7 points, median≥ 7 points,
CVR≥ 0.49). The additional questions were Question 3 (“Skin and soft tissue infections af‑
ter acupuncture treatment can be prevented”), Question 6 (“Skin and soft tissue infections
after bloodletting therapy and cupping can be prevented”), Question 18 (“Sharps injuries
can be prevented”), and Question 32 (“Respiratory tuberculosis exposure surveillance is
required for patient and worker safety”).

Responses to Question 3 had a mean of 7.36, a median of 7, and a CVR of 0.6. Partici‑
pants noted that while complete prevention of skin and soft tissue infections after acupunc‑
ture is challenging, proper sterilization before and after procedures, the use of dispos‑
able sterilized needles, gloves, and masks, and proper hand hygiene could significantly
reduce infection rates. Therefore, monitoring adherence to these preventive measures dur‑
ing acupuncture is crucial.

Responses to Question 6 indicated a mean of 7.4, a median of 7, and a CVR of 0.87.
Question 18 responses had a mean score of 7.2, a median of 7, and a CVR of 0.73. Par‑
ticipants suggested that investigating the types and causes of sharps injuries, as well as
expanding efforts to include the prevention of infections caused by these injuries, could
reduce the rate of sharps injuries.

Question 32 responses had a mean score of 7.0, a median of 7.0, and a CVR of 0.6.
Participants emphasized that due to the potential presence of patients with tuberculosis in
TKM hospitals, surveillance of tuberculosis exposure is crucial for ensuring the safety of
patients and staff.

Through the two rounds of the Delphi survey, 13 items were identified as having
a high level of agreement, meeting the criteria of a mean score of 7 or higher, a median
score of 7 or higher, and a CVR of 0.49 or above. These included items assessing the pre‑
ventability of SSTs after acupuncture, bloodletting, and cupping therapy (Items 3 and 6);
the preventability of needlestick injuries among staff (Item 18); the necessity and feasibil‑
ity of needlestick injury surveillance for staff (Items 30 and 31); the necessity of respiratory
tuberculosis exposure surveillance for staff (Item 32); the necessity and feasibility of hand
hygiene surveillance (Items 34 and 35); the necessity and feasibility of safe injection practice
surveillance (Items 36 and 37); the necessity of catheter‑associated urinary tract infection
surveillance (Item 38); the necessity of implementing an infection surveillance system in
TKM hospitals and integrating it into the national surveillance system (Items 40 and 41).

A narrative review of the Delphi items is presented in Supplementary Materials
(Table S1).

4. Discussion
Based on the results of the systematic literature review and the FGIs, we formulated

questions for a Delphi survey to assess the validity and feasibility of introducing an HAI
surveillance system in TKM hospitals. From the literature and FGIs, we identified sev‑
eral potential HAIs in TKM settings, including: (1) skin or soft tissue infections follow‑
ing various types of acupuncture treatments (such as general, mini‑scalpel, pharmaco‑
acupuncture, and needle‑embedding therapies), (2) skin or soft tissue infections after
bloodletting and cupping therapies, (3)MDR infections, (4) respiratory infections, (5) other
skin infections, (6) healthcare worker infections due to sharps injuries, and (7) healthcare
worker infections due to tuberculosis exposure.

For skin or soft tissue infections following acupuncture treatment, although the con‑
sensus on the likelihood and impact on patients did not meet all criteria, there was strong
agreement on their preventability. Previous studies have highlighted that acupuncture
procedures are a significant source of HAIs in TKM hospitals both globally and in South
Korea. Reported complications from acupuncture include staphylococcal septicemia, lam‑
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inar necrosis, streptococcal myositis [22], septicemia and compartment syndrome of the
lower extremity [23], retroperitoneal abscess [24], and subcutaneous abscess caused by
S. aureus [25]. Additionally, other HAIs associated with acupuncture in South Korea in‑
clude infectious skin infections [26], chronic hepatitis [27], Mycobacterium fortuitum in‑
fections [28], spinal cord abscesses [29], cellulitis, and synovitis [30], as well asM. abscessus
skin infections following needle‑embedding therapy [31].

Participant feedback indicates that the risk of skin and soft tissue infections after
acupuncture treatment has been low over the past five years due to rigorous disinfection
practices and the use of single‑use needles. However, the risk remains higherwithmore in‑
vasive procedures such as mini‑scalpel acupuncture [32], pharmaco‑acupuncture [33], and
needle‑embedding therapy [31]. Furthermore, the diagnostic criteria for identifying skin
and soft tissue infections are not clearly defined, and infection rates are not routinely mon‑
itored, making accurate incidence estimates challenging. Therefore, further investigation
into skin and soft tissue infections following these more invasive procedures is necessary.

For skin or soft tissue infections following cupping therapy, while the agreement on
the likelihood and effects on patients did not meet all criteria, there was high consensus
on their preventability. Previous studies have documented instances of herpes simplex
virus infection [34] and blisters [35] resulting from cupping therapy. Although cupping
can cause significant skin trauma, the risk of infection is minimal with proper disinfection
practices and the use of single‑use cups. Effective infection control measures, including
consistent monitoring and feedback, can further reduce the infection rates in TKM hospi‑
tals by ensuring strict adherence to disinfection protocols and regulations.

Regarding MDR bacterial infections at TKM hospitals, there was low agreement on
the likelihood, the effects on patients, and the preventability of such infections. While
MDR bacterial infections can occur in patients transferred from acute‑care hospitals to
TKM hospitals for long‑term care and rehabilitation, the risk is considered low because
few patients at TKM hospitals are treated for infectious diseases and instances of antibi‑
otic use and surgery are uncommon. However, the difficulty in performing diagnostic
tests for MDR bacteria in TKM hospitals, combined with the absence of adequate response
systems, means that the transmission of MDR bacteria could have severe consequences.
Currently, TKM hospitals do not conduct diagnostic tests for MDR bacteria and the avail‑
ability of isolation wards and equipment is limited, both of which pose challenges for
infection prevention.

Regarding respiratory and skin infections in patients at TKMhospitals, there was also
low agreement on the likelihood, effects on patients, and preventability. Although few
patients are diagnosed with respiratory infections at admission, the risk of transmission
increases without proper management. Given that elderly patients or those with under‑
lying conditions are common in TKM hospitals, the effects of respiratory infections could
be severe [36]. While infectious skin diseases are infrequent at TKM hospitals—typically
requiring a dermatology consultation—early detection remains critical.

Regarding healthcare worker infections due to sharps injuries, the level of agreement
on the likelihood and effects on workers was low, but agreement on preventability was
high. Since bloodborne infectious diseases are rare in patients at TKM hospitals, the risk
of contracting a disease or infection from a sharps injury is considered low. Nevertheless,
implementing preventive measures and appropriate follow‑up is crucial, as is ongoing ed‑
ucation and management to ensure safety [14].

Regarding the necessity and feasibility of infection control process monitoring, there
was high agreement on both the necessity and feasibility of hand hygiene and safe injec‑
tion practices. Conversely, while there was high agreement on the necessity of monitor‑
ing for catheter‑associated urinary tract infections, the feasibility of implementing such
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surveillance was considered low. Hand hygiene is crucial for reducing HAIs, and system‑
atic monitoring of hand hygiene can help prevent these infections. Implementing hand
hygiene monitoring in TKM hospitals is possible with proper education on hand hygiene
surveillance systems and monitoring techniques. Although individual hospitals have en‑
deavored to implement safe injection practices, the establishment of systematicmonitoring
could further help prevent HAIs. Designing and implementing a standardized injection
practice surveillance system tailored for TKM hospitals is necessary. Urinary tract infec‑
tion surveillance is crucial for patients in TKM hospitals who have catheters. However,
implementation is challenging due to the limited authority of TKM doctors to prescribe di‑
agnostic tests, a lack of testing systems, and a shortage of infection surveillance staff. The
findings of this study indicate that infectious diseases do not distinguish between acute
care hospitals and TKM hospitals, supporting the rationale for integrating TKM hospitals
into infection surveillance systems. However, the feasibility of implementing infection
surveillance in these hospitals was found to be low due to several challenges, including
a lack of awareness regarding infection surveillance, insufficient surveillance personnel,
inadequate diagnostic and surveillance infrastructure, and limited policy support for in‑
fection control. Given these constraints, a phased approach to infection surveillance im‑
plementation is recommended, starting with the monitoring of hand hygiene and safe
injection practices, which received relatively high consensus on feasibility. Establishing
a foundational surveillance infrastructure through these process indicators would enable
the gradual expansion of infection surveillance in TKMhospitals. Additionally, to enhance
the knowledge, awareness, and adherence to infection control practices among TKM hos‑
pital staff, the development and implementation of a structured training program tailored
to the specific needs of TKM hospitals is proposed. Such initiatives would contribute to
effectively strengthening the infection control capacity of healthcare professionals in TKM
hospitals.

Clinical Implications and Limitations

There was strong consensus on the need to introduce an HAI surveillance system in
TKM hospitals in South Korea and the necessity for these hospitals to participate in KO‑
NIS, the ongoing national system, as evidenced in both rounds of the Delphi survey. Given
that patients of TKM hospitals frequently use acute healthcare services, it is vital for TKM
hospitals to be integrated into the national infection surveillance framework. A tailored in‑
fection surveillance system that reflects the specific practices and needs of TKM hospitals
is essential, as is the establishment of dedicated infection control practitioners and depart‑
ments to facilitate this integration. Inclusion of TKM hospitals could significantly enhance
the effectiveness of national infection surveillance systems.

This study evaluated the feasibility and applicability of introducing an infection
surveillance system in TKMhospitals through the insights of a 15‑memberDelphi panel, in‑
formed by a comprehensive literature review and feedback from eight expert focus group
interviews. However, the generalizability of this study is limited due to challenges in in‑
cluding a diverse range of TKM hospitals across different regions and sizes, and varied
experiences of TKM hospital professionals.

5. Conclusions
Patients and staff in TKM hospitals have a lower risk of HAIs compared to those in

acute care facilities; however, infection control systems and institutional support remain
significantly lacking. This study highlights the necessity of integrating TKM hospitals into
the national infection surveillance system. However, establishing, operating, and evalu‑
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ating an effective surveillance system requires proactive efforts from both TKM hospitals
and public health authorities.

TKM hospitals must secure dedicated infection control personnel capable of conduct‑
ing surveillance activities and ensure that they receive adequate support to effectively carry
out infection prevention and control measures. Simultaneously, public health authori‑
ties should implement systematic strategies to facilitate infection surveillance and man‑
agement in TKM hospitals. These efforts should include training programs for infection
control personnel, development of a surveillance system tailored to TKM hospitals, and
financial support for infection control activities.

Monitoring process indicators such as hand hygiene and safe injection practices is
critical for patient safety and has been widely recognized as a feasible approach. There‑
fore, it is essential to establish practical surveillance standards and develop a structured
surveillance system that reflects the unique characteristics of TKM hospitals.

Moving forward, progressive implementation of surveillance indicators for high‑
priority areas, informed by further research and development, will facilitate the effective
integration of TKMhospitals into the national surveillance system. This stepwise approach
will help ensure that infection surveillance in TKM hospitals is both feasible and sustain‑
able, ultimately enhancing the overall infection control infrastructure.

Supplementary Materials: The following supporting information can be downloaded at: https:
//www.mdpi.com/article/10.3390/healthcare13090991/s1, Table S1: Narrative comments from the re‑
sults of the Delphi survey on the feasibility and applicability of introducing an infection surveillance
system in traditional Korean medicine (TKM) hospitals.
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