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Abstract

Objective: To evaluate the current infection prevention and control (IPC)
practices in radiology departments (RDs) across the Asia-Oceania region (AOR)
and identify strengths and areas for improvement to promote the development of
standardized IPC guidelines tailored to diverse local contexts.

Materials and Methods: In November 2023, the Asian Oceanian Society of
Radiology (AOSR) Quality, Safety, and Standards Committee distributed a struc-
tured survey to radiology professionals across 22 countries, special administrative
regions (SAR), and territories. The survey assessed five key areas: demographics,
policy implementation, room assessment, departmental IPC practices, and
recent measures. Descriptive statistics were used to analyze the responses. Ethical
approval was obtained, and participation was voluntary.
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Results: We received 122 survey responses from 22 countries, regions, and ter-
ritories. While 74.6% (88/118) of the countries had national IPC programs, only
68.9% (84/122) of RDs had department-specific IPC policies, with 50.8% (62/122)
adhering to WHO guidelines. 96.7% (118/122) of RDs reported adequate hand
hygiene facilities, and 82.0% (100/122) had sufficient personal protective equip-
ment. However, practices such as patient screening and disinfection after use were
inconsistent. The COVID-19 pandemic prompted 85.2% (104/122) of RDs to
enhance infection prevention and control (IPC) measures, including audits and
the implementation of new isolation protocols. Staff training and IPC adherence
varied widely, with only 62.3% (76/122) of RDs reporting consistent adherence to
IPC.

Conclusion: The survey highlights that, despite significant progress in IPC prac-
tices across RDs in the AOR, gaps in policy standardization, staft training, and
resource allocation persist. Enhancing education, promoting a no-blame culture,
and aligning departmental policies with international guidelines are essential for
improving patient safety and reducing healthcare-associated infections. Tailored
AOSR guidelines could address regional disparities and foster consistent IPC
implementation.

Keywords: Asia-Oceania, Infection Prevention and Control (IPC), Radiology

safety, Radiology departments, Healthcare-Associated Infections (HAIs), Survey;,
Quality Improvement, COVID-19 Impact.
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Introduction

Radiology safety includes radiation protection, magnetic resonance hazards,
contrast agent-related risks, and infection prevention and control (IPC). While
radiation protection, magnetic resonance safety, and contrast agent management
have received significant attention, IPC in radiology is often overlooked despite its
critical importance in patient safety. [1]. Over the past three decades, the risk of
healthcare-associated infections (HAIs) has risen in radiology departments (RDs),
partly due to increased patient volume and the widespread use of imaging modal-
ities [2].

Recently, the World Health Organization (WHO) has recommended the use of
chest X-rays for screening for pulmonary tuberculosis [3] and for initial imaging
during the COVID-19 pandemic [4]. This highlights the growing need for radiology
professionals to be knowledgeable about IPC practices, particularly in high-risk
environments such as radiology departments (RDs).

HAIs lead to substantial economic burdens and pose significant challenges to
clinical outcomes and healthcare costs [5]. Effective IPC prevents avoidable HAIs
and ensures safe, high-quality healthcare [6]. The WHO guidelines for IPC, issued
in 2016, provide a framework for implementing effective IPC practices at national
and facility levels [7]. However, the feasibility of applying these guidelines univer-
sally varies according to local context, and adaptation is often necessary due to
specific regional and institutional challenges.

In low-resource settings, hospitals face challenges such as inadequate IPC
governance, insufficient funding, understaffing, and a lack of essential resources,
including sanitation facilities [8, 9]. Many hospitals also struggle with poor
infrastructure, including inadequate water, sanitation, and hygiene systems [10],
and oftenlack comprehensive infection surveillance mechanisms [11]. Additionally,
overcrowding and insufficient staft training compromise the effectiveness of IPC
measures [12].
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While intensive care units receive much of the focus regarding HAIs, RDs also play
a critical role in patient management, and both patients and healthcare workers
in these departments can be at risk for acquiring HAIs [13]. Furthermore, recent
outbreaks have shown that HAIs can occur not only in inpatient settings but also
in outpatient settings, underlining the importance of addressing IPC in all health-
care environments [14].

A worldwide WHO IPC survey was conducted in 2019, examining health facilities
in general, but not RD specifically [15]. Recognizing the growing need for stan-
dardized IPC practices in radiology, the Asian Oceanian Society of Radiology
(AOSR) Quality, Safety, and Standards (QSS) Committee initiated a survey to
evaluate current IPC policies and practices across RDs in the AOR. This study
aims to identify strengths and areas for improvement in IPC practices within the
region, with the intention of promoting the development of an AOSR IPC policy
tailored to diverse local contexts. This study aims to contribute to ongoing efforts
to enhance IPC measures in radiology, ultimately improving patient outcomes and
healthcare quality throughout the region by analyzing the findings.

Materials and methods

Survey Design and Distribution
The AOSR QSS Committee developed a structured survey to assess IPC practices
in RDs across the AOR. The survey was designed with radiology and infection
control experts to ensure comprehensive coverage of relevant topics. At the same
time, to ensure maximum participation, the survey was intended to be brief enough
to be completed within 5 minutes. The survey focused on five key areas:
1.  Demographics: Information about the respondents, including their role,
institution, and country/region, was collected,
2. Policy: The existence and scope of IPC policies at national, institutional,
and departmental levels were evaluated,
3. Room Assessment: The physical infrastructure and resources available
for IPC in RDs were assessed,
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4. TPCPolicy in the RD: Data on the implementation and adherence to IPC
policies within the departments were gathered,

5. Ongoing Measures: Recent actions or changes to enhance IPC practices,
particularly in response to the COVID-19 pandemic [4] were documented.

The survey questionnaire is provided in the Supplement. To ensure broad acces-
sibility, the survey was translated from English into several languages, including
Russian and Japanese. It was distributed to RDs via email and professional networks in
November 2023, with responses collected in December 2023.

To maximise accessibility and response, an introduction to the survey included a
statement assuring participants that "no particular person, institution or country/
region/territory will be named in the survey report” and that "your answers
will remain private and confidential.” Completion of the survey was taken as
implied consent. While respondents had the option to provide their name and email
address (e.g., for follow-up communication or clarification), these details were not
linked to the survey responses during analysis or reporting, and all data were treated
as anonymous.

The AOSR QSS Committee ensured that the results would be used solely to
improve IPC practices in RDs. The online survey was approved for Exemption
Determination (according to SOP version 3, Chapter 5) by the Human Research
Committee of the Faculty of Medicine, Prince of Songkla University (REC.68-078-
7-1).

Respondents

The survey targeted radiologists, department managers, IPC officers, and other
relevant personnel working in RDs across the Asia-Oceania region (AOR). Partici-
pation was voluntary and at their convenience.
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Data Collection and Analysis

The responses were compiled into a central database for analysis. The responses
were then anonymized by removing the names and analyzed using descriptive
statistics to summarize the key findings. The study focused on identifying standard
practices, gaps in policy implementation, and variations across different countries
and institutions. The descriptive statistical methods included frequency distribu-
tions and percentages.

Results

Response Rate and Demographics

The survey received 122 individual responses from 108 RDs across 22 countries,
special administrative regions (SAR), and territories in the AOR. Most respon-
dents were heads or directors of RDs 47.5% (58/122), followed by radiologists
43.4% (53/122). The respondents were primarily from hospitals, 70.5% (86/122),
and centers 28.6% (35/122), with a smaller proportion from standalone radiology
clinics 0.9% (1/122). The geographic distribution of responses was diverse, with
notable representation from countries such as Japan, Thailand, and Malaysia, each
offering a variety of healthcare settings (Figure 1).
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Figure 1. Percentage distribution of respondents (i.e., RDs) for the IPC survey,
categorized by country, SAR, and territory; data are presented as percentages of the
total of 122.

IPC Policy Implementation

The survey revealed that 74.6% (91/122) of the respondents reported being aware
of having an IPC committee or program at the national level in their respective
countries. These respondents cover all 22 AOR. The countries with 4.9% (6/122)
respondents, who were not aware of having a national IPC came from Malaysia,
Thailand, and Japan. Therefore, across countries, awareness may vary. At the
hospital or center level, the awareness of IPC policy was high, with 92.6 % (113/122)
of the respondents indicating knowledge of IPC procedures. However, only 68.9%
(84/122) of the respondents reported having a formal IPC policy for their RDs
(Figure 2). Among those with an IPC policy, 51.2% (43/84) adhered to the WHO's
Guidelines on Core Components of IPC Programmes. In contrast, others either
followed local guidelines or did not have a specific IPC policy in place.
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Room Assessment and Resources

Regarding infection screening practices, only 19.7% (24/122) of the respondents
reported that visitors were screened for infectious diseases before entering, 44.3%
(54/122) indicated that this screening occurred only occasionally, and 36.0 %
(44/122) reported no screening (Figure 3A). For managing patients with infectious
diseases, 70.5% (86/123) of the respondents scheduled these patients at specific
times, 13.9% (17/123) used isolation rooms, and 10.7% (13/123) had no specific
measures in place. Approximately 5.7% (7/123) employed additional measures,
such as wrapping the probe with cling film and performing room clean-up after-
wards, while one respondent chose both isolation and scheduling (Figure 3 B).
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Figure 3. A) Infection screening practices before entering RDs and B) Management
of infectious patients in RDs.
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When assessing IPC infrastructure, 87.7% (107/122) of the respondents reported
that hand hygiene guidelines were displayed in the room, while 12.3% (15/122)
observed the absence of such guidelines. 96.7% (118/122) of the respondents con-
firmed the availability of adequate sinks, soap, and hand-rub dispensers in their
RDs. Personal protective equipment was reported as sufficiently available by 82.0%
(100/122) of the respondents. Additionally, 71.3% (87/122) reported cleaning
rooms or equipment after each use. In comparison, 20.5% (25/122) did so only
sometimes (Fig. 4A). Regarding disinfection practices, 42.6% (52/122) indicated
that rooms or equipment were disinfected only after known infectious cases,
34.4% (42/122) reported disinfection after each use, and 18% (22/122) conducted
disinfection on a scheduled basis (Fig. 4B). Furthermore, 83.6% (102/122)
confirmed that sharps disposal bins were available throughout the RDs. However,
13.9% (17/122) indicated these were available only in certain procedures or
imaging rooms.
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Figure 4. RDs room or equipment practices on A) cleaning and B) disinfection.
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IPC Policy in the Radiology Department

The majority of respondents, 62.3% (76/122), indicated that their RDs consistently
followed IPC policies, while 36.9% (45/122) reported receiving limited or no IPC
training for staff. Incident reporting was encouraged in 52.5% (64/122) of RDs,
and a no-blame culture was in place. 59.0% (72/122) of respondents noted that staff
were encouraged to report IPC breaches. Management support for IPC implemen-
tation and enforcement was reported as "very supportive" by 41.0% (50/122) of the
respondents, "somewhat supportive” by 21.3% (26/122), and "not supportive at all"
by 0.8% (1/122). IPC audits were conducted monthly in 14.8% of RDs, quarterly in
19.7%, and annually in 15.6% of RDs. Only 32.8% (40/122) of the respondents had
received feedback on their adherence to IPC policies in their RDs.

Recent Measures and Improvements

In response to the COVID-19 pandemic, 85.2% (104/122) of RDs implemented
new measures to enhance IPC practices. Of the total respondents, 24.6% (30/122)
reported recentinfectious disease eventsin their RDs, while 63.9% (78/122) reported
no such cases. To improve IPC, many RDs introduced audits, multidisciplinary
team meetings, and the installation of negative pressure suites for interventional
procedures. Key improvements indicated by the respondents were increased staft
education, enhanced hand hygiene protocols, more stringent isolation measures,
and improved use of protective equipment. Several departments adhered to existing
hospital IPC policies and adopted additional practices, such as environmental
disinfection and air purification. Some RDs sought external guidance and main-
tained patient communication through various channels.

RDsimplemented waste segregation toenhanceinfection control, conducted regular
screenings, and updated IPC policies according to hospital guidelines. Specific
measures for interventional procedures included infection screening, mandatory
mask-wearing, thorough hand hygiene, and dedicated examination rooms for
infectious patients. Monthly guidance from the IPC Committee and hospital
rounds were conducted, and the IPC manual was revised biannually. Regular
audits, standards of operations, and rapid response protocols were established,
particularly in response to the COVID-19 pandemic, which included hand
hygiene campaigns and workflow reviews.
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Furthermore, 62.3% (76/122) of the respondents agreed that AOSR policy or
guidelines, based on fundamental principles tailored to local contexts, would
benefit both institutions and the wider society. These standard, evidence-based
international and national guidelines are crucial for effective IPC in RDs, as clinical
environments are high-risk areas. Continuous education and dissemination
of knowledge to all staff members were seen as essential. While a nurse in the
department was responsible for IPC and participated in the hospital's IPC com-
mittee, the specific guidelines were not always clear, and variations in practices
were noted across different hospital chains. Concerns about doctors' inconsistent
use of infection control measures and some vague responses to survey questions
also emerged.

Discussion

IPC has long played a critical role in reducing the burden of HAIs and combating
antimicrobial resistance, with its foundational principles dating back to 1998 in
the USA. Since then, IPC strategies have been widely implemented at acute health-
care facility levels across the globe, supported by the WHO through core IPC
program guidelines in 2009. These guidelines aim to provide evidence-based
support for IPC at both national and healthcare facility levels, and they are tailored
to meet the needs of both high- and low-resource settings [16, 17]. Implementing
IPC is generally shared by all healthcare workers, not solely by IPC teams or pol-
icymakers, as the success of IPC programs depends on the awareness and adher-
ence of all hospital staft to IPC practices.

According to a 2015 WHO survey, national IPC programs were implemented in
only 41% of the member countries, with some regional variations. For instance,
Europe and Southeast Asia had slightly higher coverage, and only 29% of the
tertiary hospitals had formal IPC policies. [18]. However, a subsequent survey
in 2024 displayed a higher level of implementation of the IPC program, reach-
ing 72.9% having trained IPC focal points and 83.3% promoting a multimodal
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improvement strategy [19]. The subsequent high implementation of the IPC
program is attributed to the outbreak of COVID-19 in 2020, which likely prompt-
ed various hospitals to implement IPC more actively. Both papers cover the health-
care settings in general, rather than RD in particular.

Therefore, our study provides valuable insights into the state of IPC practices
within RDs in the AOR following COVID-19, highlighting strengths and areas for
improvement. Our survey results revealed that a significant proportion (74.6%)
of the respondents reported being aware of having a national IPC committee or
program in place. However, only 68.9% of the institutional respondents were
aware that they had a specific IPC policy tailored for the RDs. Among those with
an IPC policy, more than half (50.8%) followed the WHO guidelines, while oth-
ers adhered to local guidelines or had no formal policy in place. This variability
highlights the need for standardized IPC practices in RDs to ensure consistency
and safety across the region. One possible explanation for the high number of
respondents with awareness of the IPC national program in our survey is that our
study was conducted after the COVID-19 pandemic, when awareness of IPC was
significantly heightened. Our findings are consistent with the WHO IPC 2024
global survey report, which examined active national IPC programmes (i.e.,
functioning programmes with an annual work plan and budget) and found that
they existed in 71.3% (107 of 150) of the surveyed countries [19]. The pandemic
prompted numerous improvements in IPC practices, according to our survey, with
85.2% (104/122) of RDs reporting the adoption of new infection control measures,
including audits, multidisciplinary meetings, and the installation of negative pres-
sure rooms.

Western guidelines from organizations such as the Radiological Society of North
America (RSNA), the European Society of Radiology (ESR), and the American
College of Radiology (ACR) provide a valuable context for assessing the findings
from our study. The RSNA has long emphasized the importance of infection
control in RDs, focusing on equipment disinfection, hand hygiene, and staff training
[20]. These guidelines align with our findings, underscoring the importance of
regular education and adherence to standardized infection control measures.
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Similarly, the ESR’s guidelines on IPC in RDs focus on areas such as patient
screening, disinfection of imaging equipment, and the use of personal protective
equipment. While the ESR's recommendations are broadly similar to those of
the WHO, they are more detailed in addressing the specific IPC needs of RDs,
particularly during invasive radiological procedures. Our study concurs with
these findings, noting that procedures involving contrast injections, catheters, and
power injectors pose unique infection risks specific to the radiology department
[21].

The ACR also recommends implementing comprehensive infection prevention
programs in imaging centers, advocating for staff training, equipment cleaning,
and stringent protocols for high-risk procedures [22]. These practices, emphasized
in the ACR guidelines, align with the proactive approach observed in some RDs
following the COVID-19 pandemic. However, our survey also identified areas
for improvement, particularly in screening practices and disinfection protocols,
which remain highly variable across departments.

Our findings highlight the unique IPC challenges faced by RDs, which are often
overlooked in comparison to other clinical areas. The high patient turnover,
combined with the frequent use of invasive procedures (such as contrast injections
and catheterizations), increases the risk of HAIs in radiology settings. Equipment
suchasneedleless connectors and contrast injectors, commonlyused in radiological
procedures, has been identified as a high-risk point for infection transmission. [1,
23]. This highlights the need for specialized IPC standards for RDs beyond those
in general healthcare settings.

Furthermore, the survey revealed that many respondents were radiologists, who
typically do not have direct patient contact. However, IPC is the responsibility of
all healthcare workers, and radiographers who interact with patients directly must
be included in IPC programs and training. Radiographers often receive limited
IPC training in their formal education, and extending IPC education to this group
could enhance patient safety in RDs [24].
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Ongoing education and promoting a no-blame culture within RDs ensure that
IPC protocols are consistently followed. Training programs should address the
technical aspects of infection control (e.g., hand hygiene and equipment disinfec-
tion) and emphasize the importance of reporting incidents without fear of blame.
A culture encouraging open communication and continuous learning is vital for
improving IPC practices and preventing future outbreaks [25].

The epidemiological disparities in HAIs, particularly between developed and
developing nations, highlight the impact of various factors such as inadequate
infrastructure, understaffing, and a lack of standardized guidelines [26]. These
challenges contribute to the variability in IPC practices, underscoring the need for
more robust national and institutional policies.

Just like ECR, RSNA, and ACR, AOSR, as a leading authority in the AOR, can
play a role in uniting the various members by establishing a formal IPC specific to
RDs at the institutional and departmental levels, which aligns with the WHO core
components but adapts them to local contexts. Continuous engagement through
educational initiatives, incorporating IPC training into radiology education
curricula, mandating annual training for all staff, and promoting a no-blame cul-
ture to encourage reporting of IPC violations and near-miss events will strengthen
practices in the RD [27]. AOSR can also play a role via a position statement to
advocate for government and institutional support to enhance infrastructure and
resource availability. AOSR can leverage regional collaboration to share knowledge,
best practices, and resources, thereby enhancing its effectiveness.

This study provides valuable insights into IPC practices in RDs across the AOR;
however, a few limitations should be noted. The survey did not encompass all
institutions and RDs across the AOR, nor did it aim for proportional representation.
It was based on voluntary participation at the convenience of potential respon-
dents. Hence, the majority of responses were from Japan, Thailand, and Malaysia,
reflecting their active participation in this survey. Consequently, the results may
not fully represent the AOR but rather reflect the status of the participating insti-
tutions (see Supplement). These three countries, Japan and Thailand being devel-
oped nations, whilst Malaysia is a developing country, represent well-established
healthcare systems in the region.
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A more detailed, country-level analysis incorporating diverse and representative
data from all countries is an essential goal for future studies. This will provide a
more nuanced understanding of IPC practices across various healthcare settings.
The categorization in one survey question—Private, Government, Academic,
and Others—was not mutually exclusive, which could lead to inconsistencies in
classification. Additionally, the survey did not include a question on hospital size
or level (e.g., primary, secondary, tertiary), which limits understanding of how
these factors impact IPC practices. These aspects should be taken into consider-
ation when interpreting the findings. Unfortunately, this gap in the survey design
constitutes a limitation that cannot be corrected retrospectively.

We also note that varied responses originated from the same countries. The survey
was designed to explore knowledge gaps and variations in infection prevention
and control (IPC) practices. Therefore, discrepancies between responses were
considered meaningful and reflective of potential differences in awareness or
implementation within the same institution. No attempt was made to reconcile
such discrepancies, as these insights contribute to identifying internal inconsisten-
cies and areas for improvement.

In conclusion, the survey highlighted the overall commitment to IPC in RDs
across the AOR, with significant progress made in response to the COVID-19
pandemic. The findings provide valuable insights that can guide future improve-
ments in compliance with IPC practices and their implementation across the
region. Addressing policy implementation, training, and resource allocation gaps
is critical for enhancing infection control practices. Standardizing IPC policies
across departments and aligning them with national and international guidelines
will improve consistency. Furthermore, enhancing staff education, particularly
for radiographers, and ensuring adequate resources will strengthen IPC measures,
providing safer and more effective radiology services. Continuous vigilance and
adaptation to emerging infection risks are essential for maintaining high IPC
standards in the radiology department.
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