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Abstract

During the COVID-19 pandemic, infection protection/control education has become increas-
ingly important for not only healthcare professionals but also students undertaking medical,
nursing, physical therapy, occupational therapy, and other related courses. A review of the
literature on infection control education reveals that the target participants often comprise
healthcare workers, and very few studies of infection control education focus on students.
We have developed a protocol for the systematic review of the literature on simulation-
based infection prevention/control education for students undertaking medical, nursing,
rehabilitation, and other related courses. The protocol for the systematic review and meta-
analysis has been drafted in alignment with the Preferred Reporting ltems for Systematic
Reviews and Meta-Analysis (PRISMA) statement. Systematic literature search will be per-
formed for the period between 1990 (January) and 2022 (September) using the CENTRAL,
MEDLINE, and Scopus databases. We will qualitatively and quantitatively examine the
effects of simulation-based infection education for students in this systematic review and
meta-analysis. Two investigators will independently search the databases according to the
defined search strategy. The full-text of the selected articles will be screened independently
keeping in mind the inclusion criteria by a pair of reviewers. Descriptive data will be
extracted from each study regarding: study design, methods, participants, and outcomes. A
meta-analysis will be performed if the quantitative data is suitable. Heterogeneity will be
assessed using the standard XZ. Odds ratio for categorical data and weighted mean differ-
ences for continuous data and their 95% confidence intervals will be calculated and used for
analysis. Where statistical pooling is not possible, the findings of the quantitative papers will
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be presented in narrative form. The qualitative aspect will employ narrative (descriptive)
synthesis. Our review will make a valuable contribution to the domain of simulation-based
infection prevention/control for students enrolled in medical and/or related courses.

Introduction

Maintaining hand hygiene is an infection prevention measure that everyone can easily prac-
tice. The World Health Organization (WHO) recommends practicing hand hygiene as an
infection control measure to protect ourselves from the effects of the coronavirus disease 2019
(COVID-19) pandemic [1]. Under these circumstances, infection protection/control educa-
tion has become increasingly important for not only healthcare professionals but also students
enrolled in the medical, nursing, physical therapy, occupational therapy, and other related
school courses. A review of the literature on infection control education (lectures on infectiol-
ogy, how to practice hand hygiene, and/or how to use personal protective equipment, etc.)
reveals that the subjects are often healthcare professionals [2-6]. However, there are very few
studies on infection control education focused on students, and the development of structured
infection control programs is still underway. Therefore, evidence of the effects of such educa-
tion on students is limited and inconclusive [7-9]. Recently, it was reported that though stu-
dents were able to comprehend information regarding infection protection/control of the
current COVID-19 pandemic, they did not attain the skill level to practice infection protec-
tion/control [10]. Thus, students suffer from fear of infection [10,11]. It also became clear that
students harbored a strong desire to contain the spread of COVID-19 through their own
actions [11]. These factors suggest the need to establish systematic infection protection/control
education programs for students and clarify their effectiveness.

Simulation, role-play, skill training, electronic learning, and face-to-face lectures are meth-
ods of infection protection/control education for students. A study on infection education
reported that simulation education using a standardized patient was a significantly more effec-
tive method than role-play for nursing students [12]. The effectiveness of simulation education
on infection control for students is otherwise not fully known. Instead, simulation education
on infection control is focused on prevention of healthcare-associated infections (HAIs) for
healthcare professionals. HAIs include catheter-associated bloodstream infections, catheter-
associated urinary tract infections, surgical site infections, and ventilator-associated pneumo-
nia; 60-70% of these infections can be prevented [3,4,13]. Therefore, it can be inferred that
simulation education on infection protection/control has been provided for healthcare profes-
sionals. However, simulation education focused on students employed several methods com-
prising low-tech simulators to high fidelity simulators to improve their ability: in knowledge,
critical thinking ability, satisfaction, or confidence [14,15]. Systematic reviews reported that
simulation education for students belonging to medical, nursing, and physical therapy courses
significantly improved their learning in terms of knowledge retention, clinical thinking, practi-
cal skills, confidence, and satisfaction compared to traditional learning methods [15-18].
Therefore, it is very important to establish a simulation-based education on infection preven-
tion/control for students and to verify and clarify the effectiveness of such education.

Our systematic review and meta-analysis’ research question is: What enhances learning sat-
isfaction and the efficacy of simulation-based infection prevention/control education, com-
pared to classical education, among students who are enrolled in medical, nursing,
rehabilitation, and other related courses? Therefore, we will search for literature published
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between 1990 (January) and 2022 (December) using the CENTRAL, MEDLINE, and Scopus
databases. Following which, we will qualitatively and quantitatively examine the effects of sim-
ulation-based infection education on students in this systematic review and meta-analysis.
Our review will make a valuable contribution to the domain of simulation-based infection pre-
vention/control for students enrolled in medical and/or related courses, and will help establish
educational programs for infection prevention/control.

Materials and methods

This systematic review protocol was preregistered in the Open Science Framework Registries:
https://osf.io/q27¢j/. The present study protocol is being reported in accordance with the
reporting guidance provided in the PRISMA Protocols (PRISMA-P) statement [19].

Inclusion criteria

The studies will be selected according to the following criteria:

Types of studies. We will include all controlled clinical trial and randomized controlled
trials (RCTs). Further, we will supplement these with observational studies (including cohort
and case-control studies) to obtain results of the practical reports.

Types of participants. The included studies will comprise participants who are under-
graduate and graduate students enrolled in medical and healthcare-related occupational
courses (medicine, dentistry, nursing, physical therapy, occupational therapy, pharmacy, and
other healthcare-related fields).

Types of outcome measures. The following outcome measures will be considered while
including studies: critical thinking, skill performance, knowledge acquisition, decision making
and problem-solving skills, self-efficacy, clinical reasoning skills, self-confidence, communica-
tion skills, teamwork, improved clinical performance, leadership skills, and student
satisfaction.

Exclusion criteria

This study is a systematic review of the simulation-based infection prevention/control educa-
tion for students. Therefore, studies involving healthcare professionals or non-university stu-
dents (e.g., kindergarten and elementary school students) will be excluded.

Search methods for identifying studies

We will use a combination of text words and medical subject headings (MeSH) terms depend-
ing on the database to capture the following concepts: effectiveness of infection prevention/
control education and intervention as the simulation-based education. The terms used will be:
“students,” “health occupations,” “pupil nurse,” “simulation training,” “infection,” “random-
ized,” “clinical trials.” Comprehensive searches will be conducted in the CENTRAL, MED-
LINE, and Scopus databases.

» < » « » « » «

Data collection and analysis

Selection of studies. First, two investigators will screen titles and abstracts using the text
words and MeSH terms outlined previously in the initial literature search to determine
whether articles potentially meet the inclusion criteria; articles that clearly do not meet the cri-
teria will be rejected. In this primary screening phase, articles that do not match the review
question are excluded by analyzing the title and abstract, and those that cannot be judged from
the abstract are retained in principle. Second, the two reviewers will review the full text of the
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remaining articles independently to determine their eligibility in the review process. If it is not
possible to extract all necessary results of the primary, secondary, and other outcome from an
included study, attempts will be made to contact authors to account for any missing data in
the studies. If the study authors do not respond or if the data is unavailable, this will be men-
tioned in the report and the data will be presented in the supplementary information. Dis-
agreements at any stage will be resolved through discussion between the two reviewers. If the
reviewers fail to reach a consensus, a third reviewer will be consulted for arbitration.

Data extraction and management. The data extraction sheet will be piloted among the
reviewers before extraction begins—to ensure that it is easy to use. in eight reviewers. After
this, data extraction will be conducted by two reviewers independently, recorded and managed
using standard Microsoft Excel data recording spreadsheets by eight reviewers. Data will be
extracted to obtain a complete record of the methodology, study design, participants, interven-
tions, outcome measures, and results. Maximal data extraction is planned to ensure that find-
ings can be adequately followed up without returning to the original data set. Data to be
extracted conforms with the Cochrane recommendations.

Assessment of risk of bias of included studies. To assess the possible risk of bias for each
study, we will evaluate and report on the methodological risk of bias for the included studies
on the following individual elements for RCTs: random sequence generation, allocation
sequence concealment, blinding (participants, personnel), blinding (outcome assessment),
completeness of outcome data, selective outcome reporting, similar baseline characteristics,
and similar baseline outcome measurements.

In all cases, two reviewers will independently assess the risk of bias for the included studies,
with any disagreements resolved through discussion or by consulting a third reviewer who was
expected to be consulted previously for arbitration till a consensus is reached. We will judge
each item as being at high, low, or unclear risk of bias as set out in the criteria. We will contact
study authors for additional information about the included studies, or for clarification of the
study methods as required.

Data synthesis and statistical analysis

We will perform a meta-analysis to assess the included studies’ clinical and methodological
diversity and statistical heterogeneity. For continuous outcomes, we will use the mean differ-
ence or standardized mean difference, as appropriate. In addition, for dichotomous outcomes,
we will adopt the risk difference or risk ratio, as appropriate. Where quantitative integration is
not possible, the results will be analyzed and described. If we can statistically pool the results,
we will provide forest plots to summarize the results of individual studies. For data synthesis,
we will use the Review Manager software, version 5.4 (Cochrane Collaboration, Oxford, UK).
We intend to use the Granding of Recommendations Assessment, Development and Evalu-
ation (GRADE) approach to assess the overall strength of the evidence assessment. In RCT,
the GRADE approach evaluates the limitations of the study, inconsistencies, indirect evidence,
inaccuracies, and publication bias, and classifies the evidence as high, moderate, low, or very
low [20]. Where statistical pooling is not possible, the findings will be presented in a narrative
form including tables and figures on content analysis of findings to aid in data presentation, as
and where appropriate. The review will seek to synthesize the quantitative simulation-based
infection prevention/control articles included through pooled statistical meta-analysis, if suffi-
ciently homogenous articles are retrieved (at least three homogenous articles). Heterogeneity
will be assessed using the standard y . Odds ratio for categorical data and weighted mean dif-
ferences for continuous data and their 95% confidence intervals will be calculated and used for
the analysis. Where statistical pooling is not possible, the findings from the quantitative papers
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will be presented in the narrative form. The qualitative aspect will employ narrative (descrip-
tive) synthesis. Quantitative, qualitative, and mixed methods studies selected for retrieval will
be synthesized by two reviewers who reviewed the paper for methodological validity prior to
inclusion in the review. Any disagreement that may arise between the reviewers will be
resolved through discussion or with a third reviewer until a consensus is reached.

Status of the study

The study is in the data collection and analysis phase. The initial deadline for completion of
the same is July 31, 2023.

Discussion

Infection prevention/control education has a wide range of benefits, including protecting
healthcare professionals themselves, controlling nosocomial infections, reducing the infection
rate, and reducing the medical cost related the infection [3,4,21]. During the COVID-19 pan-
demic, the WHO published guidelines on occupational safety for healthcare professionals
since they are in the front line of any outbreak [22]. WHO recommends providing adequate
training, infection prevention and control education and personal protective equipment for
the occupational safety of healthcare professionals [22]. Despite this, unfortunately, COVID-
19 infections have claimed the lives of many healthcare professionals [23]. To prevent a repeti-
tion of this tragedy, it is very important to enhance infection prevention/control education for
students who want to become healthcare professionals. Most studies on infection control edu-
cation are for healthcare professionals. Simulation-based educational methods are beginning
to be implemented for infection control education. These are also educational studies targeting
healthcare professionals, and several aspects regarding their effectiveness in teaching students
remain unknown. To resolve the same, a critical evaluation and comprehensive synthesis of
the available evidence will be performed in the systematic review to assess the efficacy of simu-
lation-based infection prevention/control education for students. Hopefully, conclusions
drawn from the review will benefit students enrolled in medical, nursing, physical therapy,
occupational therapy, and other related courses and lecturers of medical courses in the con-
cerned colleges or universities. The process of conducting this systematic review will include
selection and inclusion of studies, data extraction, and data synthesis. If amendments are nec-
essary, the date and statement of changes with their corresponding reasons will be provided.
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