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Background: Infection prevention and control (IPC) evidence is imperative to reduce
healthcare-associated infections, yet IPC guidelines often rely on low-level evidence due
to challenges in conducting rigorous randomised controlled trials (RCTs). Understanding
long-term research trends can clarify strengths, gaps, and priorities. Therefore, this
bibliometric review aimed to identify trends and patterns in IPC RCTs over the past 20

Keywords: years.

Cross-infection ) ) ) Methods: A systematic search was conducted in the Scopus database between January
Healthcare-associated infection 2002 and September 2025. RCTs in IPC were included. Identified studies were exported
(HAI) . ) into Covidence software for screening. Metadata were imported into Biblioshiny® soft-
Randomised controlled trial ware, which analysed annual scientific production, citation data, authorship, and col-

laboration. Manual coding of data was also conducted to assign themes to the included
research. This bibliometric review was reported in accordance with the BIBLIO reporting
checklist.

Results: The search yielded 2312 studies, of which 239 were included. The findings show
intermittent periods of growth in annual publication output, particularly in the past two
years. Research activity is concentrated in the USA, Australia, and the UK. Over half of all
publications fall within four key IPC themes — medical devices, skin antisepsis, wound
therapy, and hand hygiene — while remaining studies reflect considerable topic
heterogeneity.

Conclusion: RCTs in IPC has grown substantially over the past decade. Although existing
international collaborations were identified, substantial scope remains to further
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strengthen these networks. This presents an opportunity to strengthen the evidence base.
Given the growth of RCTs, there is a case for living guidelines in key IPC areas.

© 2026 The Author(s). Published by Elsevier Ltd

on behalf of The Healthcare Infection Society. This is an open access article
under the CC BY license (http://creativecommons.org/licenses/by/4.0/).

Introduction

Effective infection prevention and control (IPC) practices
are fundamental to reducing and mitigating the risk of
healthcare-associated infection (HAI). Research plays a critical
role in shaping evidence-informed IPC policies and practice. It
has been recognised that IPC recommendations in national
guidelines globally are often underpinned by low-quality
evidence in the context of the hierarchy of evidence [1]. In
recent years, there has been a global call for more robust and
methodologically rigorous IPC research [2]. There are, of
course, many challenges in conducting randomised controlled
trials (RCTs) in the field of IPC, including but not limited to
ethical considerations, difficulty blinding, challenges with
governance and oversight, administrative burden for multi-site
or multi-country trials, contamination of interventions, con-
founders such as human behaviour, the need for large sample
sizes, and funding to support research [3—5].

Understanding long-term trends in IPC RCT research maybe
helpful for identifying where the evidence base is strong or
fragmented and where critical gaps may exist. In addition,
mapping patterns in trial activity can reveal whether research
efforts align with areas of greatest clinical need, emerging
threats, and health-service priorities. A review of RCTs in IPC
may also be valuable in highlighting domains where RCTs
remain scarce, signalling opportunities for targeted investment
and methodological innovation. Findings may also be helpful to
ensure future research agendas are strategically directed,
resources are allocated efficiently, and IPC practice continues
to be grounded in rigorous, high-quality evidence.

This bibliometric review seeks to explore some of these
issues. Bibliometric reviews are increasingly used to explore
and analyse large volumes of research metadata, such as
citations, authors, and keywords [6]. They can be used to
identify influential work, emerging topics, and research gaps.
To date, this method is rarely used in the field of IPC. There-
fore, the aim of this bibliometric review was to identify trends
and patterns in IPC RCTs in the past 20 years.

Methods
Design

A bibliometric review of the literature was undertaken to
answer the following research questions:

1. What is the quantity of published RCTs in IPC globally?
2. In what fields of IPC are RCTs being published?

Reporting of this bibliometric review is consistent with the
Equator Network guidelines for the reporting bibliometric
reviews of the biomedical literature, namely the BIBLIO
checklist [7].

Information sources

Bibliographic data for this study were sourced from Sco-
pus. It is accepted practice when using metadata for biblio-
metric analysis to use either Scopus® or Web of Science®
[6]. It is recommended to select one appropriate database to
mitigate the need for consolidation of data, minimising
unnecessary action items can help to mitigate potential
human errors [6]. The Scopus® database (Elsevier, Amster-
dam, Netherlands) was selected as it has the largest abstract
and citation database of research literature [8]. As of Jan-
uary 2020, Scopus® had in excess of 25,100 active titles and
over 550 articles in press [9]. Additionally, Scopus® includes
a more expanded spectrum of journals than PubMed and Web
of Science® [10].

Search strategy

The electronic database Scopus was searched for studies
published between 1t January 2002 and 30" September 2025.
The keywords included the terms ‘infection control’, ‘infection
prevention’, ‘nosocomial infections’, or ‘cross infection’, and
‘randomized controlled trial’, ‘randomised controlled trial’, or
‘RCT’ was searched. The coding for the search was as follows:

((ABS(randomised controlled trial*) OR ABS(randomized
controlled trial*) OR TITLE-ABS-KEY(RCT)) AND PUBYEAR >
2002) AND ((KEY(infection control) OR KEY(infection
prevention) OR KEY(nosocomial infections) OR KEY(cross
infection)) AND PUBYEAR > 2002) AND (LIMIT-TO (EXACTKEY-
WORD,"Randomized Controlled Trial")) AND (LIMIT-TO
(DOCTYPE,"ar")).

Study selection
The inclusion criteria were as follows:

- Original articles that used an RCT design

- Articles in which the primary focus was related to the field
of IPC (i.e. the prevention of HAls)

- Research that was conducted in hospital or healthcare
settings, in aged care settings, or with healthcare workers
(or healthcare students)

- Outcomes that are concerned with infection or
colonisation or measures from infection control processes
such as hand hygiene.

Papers were excluded if they were not peer reviewed; non-
original research publications; non-randomised studies,
including reviews, research letters, editorials, commentaries,
and studies that do not present results from an RCT; studies
that were not strongly aligned with the IPC discipline, including
studies evaluating or involving antimicrobial therapy and drug
trials (excluding topical decolonisation approaches), vacci-
nation efficacy, antimicrobial stewardship, and public health
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initiatives; research that was not conducted in hospital,
healthcare, or aged care settings; or not concerned with
prevention of HAls.

Once articles were downloaded from the Scopus database,
they were exported into the online review tool Covidence®
(Veritas Health Innovation, Melbourne, Australia). The titles
and abstracts of all identified articles were initially screened
for their relevance by one researcher (G.M.). A random selec-
tion (10%) was screened by a second researcher (B.M.). No
discrepancies were identified.

A full-text review was subsequently conducted independ-
ently by two researchers (G.M. and H.R.). Researchers were
experienced in the field of healthcare or IPC. When agreement
was not met between authors, a third independent reviewer
(B.M.) determined conflicts. Any discrepancies among the
authors concerning definitions were addressed and resolved
through collective discussion with the full review team.

Data refinement, extraction, and analysis

Metadata from all included studies were extracted into a
custom Microsoft Excel (Version 2016, Microsoft Corp., Red-
mond, Washington, USA) spreadsheet. For eligible studies, the
following data were extracted: name of the publishing journal,
publication title, year published, authors (number per pub-
lication), affiliations of authors (authorship network), inter-
national collaboration (Y/N), institutional affiliation
(relationship between authors), national or international study
setting, number of countries the study was undertaken in
(number), countries the study was undertaken in, type of RCT
(cluster, parallel, stepped wedge, cross-over, factorial, or
adaptive), blinding (nil, single, or double), citations (number of
citations per article), impact factor (IF of the journal during
the year prior to publication sourced from Web of Science™
Journal Citation Reports [Clarivate Analytics, Philadelphia,
Pennsylvania, USA]), funding sources (funding and funding
body), key words (from study), and type/theme of
IPC research.

To determine the primary IPC themes of each paper, a
manual review of the paper was undertaken. As there is no
established system by which infection control research can be
categorised, a pragmatic approach based on previous work was
adopted [1]. Articles included in the final analysis were cat-
egorised into the following subject areas: hand hygiene,
cleaning, sterilisation, education, devices, screening, imple-
mentation, surveillance, skin antisepsis, antimicrobial pro-
phylaxis, transmission-based precautions, patient-focused
strategies, personnel, IPC program, vaccination, sharps, and
ventilation. A full description of these categories is provided in
supplementary material (Table S1). A validation process was
undertaken to check the allocation of the IPC theme. Ten
percent of included papers were chosen at random, with a
second review of these undertaken and reliability assessed (k =
0.95, standard error = 0.05, P < 0.01).

Extraction of general characteristics of included articles,
annual scientific production, average citations per year, most
relevant authors, and collaboration world map analysis were
undertaken using Biblioshiny software (based on R version
3.6.1, Bibliometrix package version 2.2.1; University of Naples
Federico Il, Naples, Italy, 2016). The analysis, including cita-
tion data, was conducted on 16™ December 2025. Data
extracted were cross-checked by an independent research

assistant. Results were presented descriptively through figures
and tables.

Results
Selection of sources of evidence

Our search identified 2312 studies, with 352 articles inclu-
ded following abstract and title screening. This was reduced to
239 following the full-text review (Table S2). The selection
process and reasons for exclusion are demonstrated in the
Preferred Reporting Items for Systematic Reviews and Meta-
Analyses flowchart (Figure 1).

Study characteristics

The analysis included 239 documents obtained from 126
sources from the period 2003 to 2025 (Table | and Figure 2). The
average number of citations per document was recorded as
34.6, and the average age of each document (at final search
date) was 7.9 years. The top 10 most globally cited publications
are presented in Table S3. Citation counts were highest from
publications from the USA (N = 2750), followed by Australia (N
= 1101) and the UK (N = 662) (Table S4). In terms of author
information, 2991 different authors contributed to these
documents. The number of average authors per document is
13.5, with an international co-authorship rate of 19.7%, with
only one single authored document. There was strong collab-
oration between certain countries, including Australia, the UK,
Canada, and the USA (Figure 3 and supplementary material).
There appear to be six research groups that have a strong
collaboration and have led several RCTs (Figure S1). Three of
the six research groups were led by Australian researchers. The
hospital setting was the most common study location (N = 161,
67.4%), followed by intensive care units specifically (N = 51,
21.3%), then nursing homes (N = 15, 6.3%).

Trends

Annual publication output increased during certain periods,
particularly 2013-2017, before reducing (Figure 2 and
Table S5). In 2024 and 2025, the greatest number of RCTs was
published. Cumulative analysis of articles, which started with
only three publications in 2003, reached its highest level of
increase in 2024, increasing by 37 new publications. There
were small decreases in publications throughout, with the
largest decrease in new articles seen between 2017 and 2018.
The top nine most relevant authors publishing IPC RCTs are
presented in Table S6, with the most relevant research affili-
ations outlined in Table S7. Table S8 displays the most
impactful (local impact) researchers in IPC RCTs. The majority
of RCTs were published in the American Journal of Infection
Control (N = 17), Infection Control and Hospital Epidemiology
(N = 15), and the Journal of Hospital Infection (N = 10) (see
Table $10).

Research themes

From the 239 papers, the most frequent IPC primary theme
explored in RCTs were medical devices (N = 42, 17.5%), fol-
lowed by skin antisepsis (N = 37, 15.5%), wound therapy (N =
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Records screened (N=2312)

—» Records excluded (N=1960)

!

Reports sought for retrieval (N=352)

Reports excluded (NV=113):
Non-original research publication

(N=2)
Study does not present results from a
RCT (N=12)

Screening

Reports assessed for eligibility (N=352)

Wrong outcome * (N=53)
Non-randomised studies (N=4 )

Non-peer-reviewed journal (N=2)
Wrong setting * (N=17)

Wrong study design (N=14)
Wrong intervention (N=8)
Retracted (N=1)

Studies included in review (N=239)

Figure 1. PRISMA flow diagram. *Wrong outcome includes studies that do not report infection/colonisation outcomes or outcomes on
infection control measures or processes or studies not strongly aligned with the infection prevention and control. "Wrong setting includes
studies not conducted in a hospital, healthcare, or aged-care setting or on clinical student (nurse, dental, and medical) population.
PRISMA, Preferred Reporting Items for Systematic Reviews and Meta-Analyses; RCT, randomised controlled trials.

Table |

Publication analysis: key indicators (2003—2025)
Description Result
Sources 126
Documents 239
Annual growth rate, % 10.69
Document average age 7.89
Average citations per doc 34.6
Authors
Authors 2991
Authors of single-authored docs 1
Author collaboration
Single-authored docs 1
Co-authors per doc 13.5
International co-authorships, % 19.67

Sources refer to the source of publication, e.g. a journal.

30, 12.6%), and hand hygiene (N = 21, 8.7%). Further details are
provided in supplementary material. One-third of publications
related to medical devices were published in the last two years
(2024—2025). Themes that were least explored included ster-
ilisation, patient focussed strategies, self-medicated therapy,
screening, and artificial intelligence (Table S11). Given the

relatively low counts of individual research themes, no defin-
itive trends over time were observed (Table S12).

Discussion

This comprehensive bibliometric review represents the first
mapping of RCTs conducted in the field of IPC. The findings
identify sporadic periods of growth in the yearly number of
publications. However, in the past two years, there were 65
RCTs published, representing 27.2% of all RCTs in the past two
decades. There is a concentration of papers produced by
research teams in the USA, Australia, and the UK. International
collaboration appears to be strongest between researchers
from Australia, the UK, Canada, and the USA. Publications from
five IPC themes (medical devices, skin antisepsis, wound
therapy, hand hygiene, and antimicrobial/antiseptic prophy-
laxis) account for over 50% of the publications, with hetero-
geneity in topics for the remainder of publications.

It is important to recognise that fluctuations in publication
numbers can be attributed to a variety of factors including
delays in trials or publication processes. Despite this in the last
5 years, RCT IPC publication output has almost doubled.
Potential reasons for this increase may include increased col-
laborations, availability of research funding, or efficiencies in
being able undertake trials as a result of improved data inte-
gration, such as automation. These potential reasons are
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Figure 2. Annual production/publication of randomised control trials in infection prevention and control. *Wrong outcome includes
studies that do not report infection/colonisation outcomes or outcomes on infection control measures or processes or studies not strongly
aligned with the infection prevention and control. "Wrong setting includes studies not conducted in a hospital, healthcare, or aged-care

setting or on clinical student (nurse, dental, and medical) population.

Figure 3. World map of collaboration between countries undertaking randomised control trials in infection prevention and control. Lines

are weighted to indicate volume of publications.

speculative and cannot be evidenced from the data in our
review. There were dips in publication in 2022 and 2023. One
reason for this could be the effect that during 2020—2021, IPC
teams were occupied with the coronavirus disease 2019
(COVID-19) pandemic. The research groups that have produced
the most RCTs and with the strongest collaborations appear to

have conducted research on different topics and themes. While
findings from our review identify existing IPC international
collaborations, there is an opportunity to strengthen these
further. This could be facilitated by enhancing collaborations
between existing hubs, expanding networking and capacity
building sessions at international IPC conferences, and
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government funding bodies encouraging and directly support-
ing international collaborations in IPC research. It is noted that
existing infectious disease research groups and collaborations
exist, with international collaborations [11]. However, the
needs and discipline of IPC are slightly different, particularly
emphasised by the strength of evidence underpinning IPC
guidelines.

By examining how RCT output has evolved, this bibliometric
review provides insights into the maturity of the IPC evidence
base and its capacity to support guideline development and
policy decisions. A previous review explored the breadth and
strength of IPC recommendations from guidelines produced by
government and professional organisations [1]. From 31
guidelines, there were 1885 recommendations. Two-thirds of
these recommendations were underpinned by evidence from
descriptive studies, expert opinions, and non-randomised
control trials. Only 28 recommendations (1.5%) were derived
from systematic reviews of RCTs, with 311 recommendations
(16.8%) supported by evidence from RCTs [1]. There have been
very limited updates to national and leading IPC guidelines
globally in recent years. The positive growth in RCTs identified
in our review, particularly in the past decade, offers major
opportunities to update IPC guidelines. Should growth continue
as it has down in recent years, there may be some value in
exploring the concept of ‘living’ guidelines for certain IPC
topics. Living guidelines are a relatively new method for
developing evidence-based recommendations that remain
current by rapidly integrating new research [12,13]. This
approach ensures guidance is consistently updated to reflect
the latest scientific findings and has been used during the
COVID-19 pandemic [14,15].

The findings of this bibliometric review should be consid-
ered in the light of the following limitations. First, the review
is limited to the use of the Scopus database because of its
compatibility with data analysis programs, including citation
data. All metrics were extracted based on our predefined
search terms and data only from the Scopus® database, which
may not include all publications that meet our inclusion cri-
teria. Some peer-reviewed journals are not indexed in
Scopus®. Citation data are dynamic and will change con-
stantly. We caution against using citation data in this paper
for other purposes. Citation metrics are influenced by pub-
lication date, and hence, caution should be taken when
comparing citation data between papers. Due to limitations
with citation data, we chose not to present citation data at
the individual paper level and limited the amount of citation
data presented in the main paper. Second, we used a manual
coding process to determine the IPC themes for each article.
Despite the process used, it is possible for papers to be mis-
classified. Third, our search strategy included the use of limits
and keywords to identify RCTs. If keywords were not used or
metadata did not contain this keyword, it is possible that an
RCT would be excluded.

In conclusion, this bibliometric review demonstrates that
RCT output in IPC research has grown substantially over the
past decade, with recent years showing the greatest period of
productivity to date. This presents a significant opportunity for
the field to strengthen the evidence base which underpins
guidelines and policy worldwide. Given the continued growth
of RCT output, there is a compelling case for living guidelines in
key IPC areas to ensure clinical recommendations are current,
evidence-informed, and responsive to emerging research.
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