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Systematic Review

Yayu Nidaul Fithriyyah1* | Syahirul Alim?2

Department of Medical
Surgical-Nursing, Faculty of GOSN
Medicine, Public Health and Aims: COVID-19 (Coronavirus Disease 2019) has significantly
Nursing, Universitas Gadjah impacted infection control, highlighting the vulnerabilities of the global
Mada, Yogyakarta, 55281 healthcare system. This study evaluates measurable outcomes and
Indonesia barriers in nursing students' knowledge, attitudes, and practices, and
) : barriers to infection prevention before and after COVID-19.
Department of Basic & . : : .
Emergency Nursing, Faculty Method: .system.atlc review, with the P}‘eferred Reportmg Items for
of Medicine. Public Health Systematic Reviews and Meta-analysis (PRISMA) registered on
and Nursiné UGM PROSPERO: CRD42022322706. Using the PICO framework for article
f selection: Population (involving nursing students),
Yogyakarta, 55281, . . . .
Indonesia. Intervention/exposure (infection control or prevention), Compare and
Outcome (knowledge, attitudes, and practice). We searched nine
" databases from March to June 2022, with inclusion criteria for full-text
contact articles published in English from 2012 to 202 2. The study quality used
yayu.nf@ugm.ac.id The Joanna Briggs Institute (JBI) Critical Appraisal tool and the
National Institutes of Health (NIH). PICO synthesis for analysis.
Received : 19/12/2024 Results: Of 3,030 articles, only 15 met the criteria for inclusion: Cross-
Revised : 21/01/2025 sectional (12/15, 80%), Descriptive study (2/12, 13%), and pre-post
Accepted : 22/01/2025 study (1/15, 6.67%). Infectious disease (4/15, 26.6%) and All disaster
Online : 28/01/2025 events (4/15, 26.6%), with the condition: pre-COVID-19
Published : 28/01/2025 (11/15,73.3%), and during COVID-19 (4/15, 26.6%). The five themes
were: (1) nursing students' knowledge level regarding infection control
standards, (2) nursing students' attitudes towards infection control
standards, (3) nursing students' practice on infection control
standards, (4) factors affecting infection control in nursing students,
(5) roles of nursing schools and hospitals in infection control.
Conclusion: Nursing students showed increased knowledge, but gaps
in attitudes and practice remain. Future efforts should develop
standardized infection prevention curricula, integrate social media
training, and strengthen academic-healthcare partnerships.
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Attitudes, COVID-19, Health Knowledge, Infection Control, Nursing
student, Practice
INTRODUCTION hospitalizations, or patients’ compromised
immune systems (1). HAIs significantly
Healthcare-associated infections (HAIs) increase morbidity and mortality, lead to
pose a significant challenge to healthcare financial losses, and extend hospital stays,
systems, frequently resulting from invasive ultimately diminishing patients' quality of
medical procedures, extended life (2). Therefore, preventing HAIs is
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paramount, especially since the emergence
of the COVID-19 pandemic (3). In this
context, adherence to prevention standards
effectively controls HAls (4). Key strategies
include hand hygiene, proper use of
personal protective equipment (PPE),
environmental cleaning, and antimicrobial
stewardship.  Effective implementation
requires education, and monitoring to
address challenges and improve outcomes
in preventing infections (5).

As future nurses, nursing students play a
vital role in preventing HAls, due to their
direct involvement in patient care, so they
need to understand why infection
prevention is so important. HAIs
significantly increase morbidity, mortality,
and healthcare costs, posing a significant
risk to patient safety (6,7). Mastery of
strategies such as hand hygiene, use of PPE,
and aseptic technique helps reduce the risk
of infection, but limited clinical exposure
and inadequate knowledge often hinder the
development of competency (6,8).

The COVID-19 pandemic has significantly
impacted infection control, highlighting the
vulnerabilities of the global healthcare
system. This situation underscores the
importance of knowledge and skills in
dealing with infectious outbreaks and
emphasizes the need to adapt to
continuously evolving conditions (9,10).
According to CDC's National Healthcare
Safety Network data, there was an increase
in HAI incidents in 2020 (9). This
underscores the need for deeper
understanding and awareness of infection
control and strengthening healthcare
programs' resilience to future pandemics.
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This responsibility extends to various
healthcare professionals, including nursing
students. Nursing students play a key role
in this effort, as they form the foundation of
future healthcare resilience. Our systematic
review evaluates changes in nursing
students’ knowledge, attitudes, and
practices toward infection prevention
before and after the COVID-19 pandemic,
while also identifying barriers, and training
strategies in addressing these challenges
effectively.

METHODS

Study Design

The systematic review was conducted as a
comprehensive synthesis and relevant
study of nursing students' knowledge,
practices, and attitudes toward infection
prevention strategies pre and post-COVID-
19. This study used the Preferred Reporting
Items for Systematic Reviews and Meta-
Analyses (PRISMA) (11) and was registered
in the PROSPERO CRD42022322706.

Sample

Inclusion and exclusion criteria

The PICO framework was employed to
screen and select articles (12) (Table 1).
The criteria for selection included that the
articles be full text, published between
2012 and 2022, and written in English. The
exclusion criteria for articles: Literature
types such as reviews, research protocols,
abstracts, conference proceedings,
editorials, and book chapters were excluded
from consideration.

Table 1. PICO Framework

Criteria Inclusion
Population Nursing students as single or part including other health students
Intervention Content, strategy, standard infection control, infection prevention
Comparison None
Outcome Investigate knowledge, attitudes, and practice.
Design Qualitative or quantitative design or mixed method

https://doi.org/10.33755/jkk
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Search strategy

We use Nine electronic journal databases to search relevant articles from March to June 2022,
including PubMed, EBSCO/MEDLINE, Scopus, ProQuest, ScienceDirect, Sage Pub, SpringerLink,
Taylor and Francis, and Wiley. The specific search was: (Baccalaureate OR nursing students OR
undergraduate nurse) AND (Infection Control OR infection prevention) AND (Knowledge OR
Attitudes OR Practice OR KAP) (Appendix Supplementary 1)

Study selection

After the initial search, a total of 3,303 articles were imported into the Mendeley reference
manager. Duplicate articles have been removed. Then the titles and abstracts were filtered for
relevance, resulting in a total of 56 articles. However, only 51 of them can be reviewed in full.
Ultimately, 15 articles were included in this systematic review (Figure 1). Reporting of this
research complies with PRISMA guidelines (11). There was no disagreement among the authors
during this process.

I N\

Identification of studies via databases and registers

Records removed before screening:

Records identified from database
electronic journal (n=3,303): Duplicate records removed by automation
c tools and manual (n =6A)
o
B Scopus (n=111)
So?: Records excluded** (n=3,181):
S ScienceDirect (n=173)
2 Population (n=191)
SagePub (n=862)
Study Design (n=252)
N/
l Exposure (n=44)
)
Records screened | 3 Outcome (n=52)
l Population and Exposure (n=959)
oo
E Population and Year Publication (n=2)
§ Reports sought for retrieval
O >
» Reports irretrievable full text (n =5)
\ 4
Reports assessed for eligibility | Reports excluded (n=36):

—

r i Exposure not infection control or too
3 l specific e.g HVP, HIV, HBV, vaccinations
T =
3 Studies included in review (n=17)

(=
L (n=15)

Figure 1. Flow diagram using Preferred Reporting Items for Systematic Reviews and
Meta-Analyses (11)
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Extraction, analysis, and synthesis of
data

A pilot test was performed on one article to
determine the specific information to be
extracted, which included article
characteristics and participant
characteristics such as age and gender, and
the results and findings were also extracted
(Table 2). The synthesis of this data led to
the identification of themes.

Risk of bias and study quality

Assessment of the methodological quality
using The Joanna Briggs Institute (JBI)
Critical Appraisal tool for 12 cross-sectional
and two descriptive studies (13,14).
National Institutes of Health (NIH) to assess
observational cohort and pre-post study
without a control group (15).

RESULTS

Identify study characteristics

The search yielded 3,030 articles, and only
15 articles were included in the systematic
review (Table 2). The publication years
(46.6%) it was ranged from 2020 to 2022
(16-22). Five studies originated from Asia
(33.3%) (16,22-25). The predominant
study design was cross-sectional (80%)
(16-18,22-24,26-28), followed by two
studies (13.3%) with a descriptive design
(19,27) and pre-post study design (25). All
studies were conducted in university
settings (100%), with the majority targeting
all years of nursing students (73.3%).
Participant ages were reported in 13
studies (86.6%), with most participants
aged between 18 and 23 years (16,17,19-
24,26-28). Most participants were female
(71.6%), with 73.3% discussing the
standard precautions and infection control
measures pre-COVID-19 (19-24,26,28,29).

Assessment of risk of bias and study
quality

The quality assessment using the ]BI Critical
Appraisal Tool for Analytical Cross-
Sectional Studies showed a variation in
quality. Of the fourteen studies evaluated,

https://doi.org/10.33755/jkk
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three (20,21,28)were good (88% to 100%).
The remaining eleven studies were rated as
fair, each achieving a score of 75%.
Meanwhile, using the NIH Quality
Assessment Tool for Before-After Studies
without a Control Group for the study by
Hassan (2018) it had a fair score (66.6%).
However, it fell short in aspects such as
blinding outcome assessors and reporting
group-level interventions and individual-
level outcome efforts (Table 2, Appendix
Supplementary 2).

Findings from narrative analysis

In this systematic review, 15 studies were
included, revealing five significant themes
focused on pre and post-COVID-19
pandemic (Appendix Supplementary 3),
namely: (1) nursing students' knowledge
level regarding infection control standards,
(2) nursing students' attitudes towards
infection control standards, (3) nursing
students' practice on infection control
standards, (4) factors affecting infection
control in nursing students, (5) roles of
nursing schools and hospitals in infection
control (Appendix Supplementary 3).

Nursing Students’ Knowledge Level
Regarding Infection Control Standards
Pre-COVID-19, two subthemes emerged:
knowledge in  nosocomial infection
prevention and knowledge assessment
(Appendix Supplementary 2). Brosio et al.
(2017) and Ojulong et al. (2013) revealed
low levels of knowledge and awareness.
Meanwhile, there is a lack of knowledge
regarding nosocomial infection control and
hand hygiene practices (25), Majidipour et
al. (2019), Melo et al. (2017), and Turan et
al. (2018).

Post-COVID-19, the focus is on a single
subtheme: knowledge  of infection
prevention and control. The study found a
slight improvement in the general
understanding of  infections (16),
contrasting with the findings reported
increased awareness and understanding,

This is an open access article under the CC BY-SA license

@ 00



http://issn.lipi.go.id/issn.cgi?daftar&1386664877&1&&
http://issn.lipi.go.id/issn.cgi?daftar&1504927573&1&&
https://doi.org/10.33755/jkk.v5i2

p-ISSN:2354 8428 | e-ISSN: 2598 8727

Jurnal Keperawatan Komprehensif
Volume 11 Issue 1]January 2025

KOMPRENENSIF

Table 2. Summary of studies selected and quality of study (n=15)

92

Date of Total student Quality of
Authors Country Design data participants (n) Age (years(n)) Sex (n) (%) Results and Finding tud
collection (%) study
Pre-COVID-19
(30) Namibia cross- N/A Medicine: 31 Mean: 24.3 + 0.8 M: 40 (24,7) No gender/school location 6/8, 75%),
sectional Radiology: 17 F: 122 (75.3) differences in knowledge. Fair
Nursing: 114 Medicine students scored higher
Medicine= M: 14 ; F:  than Radiology and Nursing
17 (p<0.05)—awareness in IPCs.
Radiology = M: 6 ; F:
11
Nursing = M: 20 ; F:
94
(29) Australia cross- N/A 349 all year 19-21: 83 M: 30 (8.6) 59.8% correct answers. Higher  6/8, 75%,
sectional 22-25: 87 F:319 (91.4) scores in standard precautions (p Fair
26-35: 81 < 0.001). Majority compliant.
>35:98 Primary IPC source: infection
control professionals.
(28) [taly observational N/A 1st: 203 (59.9) <22:218 M: 86 (25.4) Sufficient knowledge of standard 8/8, 100%,
survey 2nd: 88 (25.9) >22:121 F: 253 (74.6) precautions. Significant year-wise Good
3rd: 48 (14.2) difference in glove use
knowledge (p < 0.0001). Periodic
knowledge checks are needed.
(26) Brazil Cross- February to 186 all year Mean 23.1 £3.4, M: 19 (10.2) Low knowledge of blood 5/8, 62.5%,
sectional May 2014. ranged (18-36) F: 167 (89.8) pressure, PV measurement. Fair

Similar SHH knowledge across
groups. Varied hand hygiene,
protective barrier understanding.
Limited IV catheter knowledge.
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(25) Jordan A pretest- March and 2nd: 80 (31.3) N/A M: 120 (46.9) Improvement in knowledge and 8/12, 66.6%,
posttest April, 2017 3rd: 83 (32,4) F: 136 (53.1) compliance post-intervention. Fair
4th: 93 (36,3) 57% inadequate pretest

knowledge; 45.7% high posttest
knowledge. The online
curriculum's utility is highlighted.

(23) Saudi Cross- January 19, Medicine: 75 N/A M: 67 (52.0) 66.7% got IC and SPs information 6/8, 75%,
Arabia  sectional 2017. (58.1) F: 62 (48.0) from the curriculum. 73.6% had Fair
Dentistry: 18 (14) sufficient knowledge. Effective
Applied Medical formal teaching in university.

Sciences: 17
(13.2) Nursing: 14

(10.9)
Pharmacy: 5 (3.9)
(27) Turkey descriptive  December Junior: 344 (80) N/A M: 118 (27.4) 43.2% correctly identified 6/8, 75%,
2013 and Senior: 86 (20) F: 312 (72.6) contamination method. 61.9% Fair
March defined HAIs correctly. High
2014. mean knowledge in nursing
students. Significant knowledge
variation across schools/years.
(24) [ran Cross- May 13, 3rd: 51 (50.0) Mean: 23.83+ M: 53 (52.0) Mean knowledge score 6/8, 75%,
sectional 2017, 4th: 51 (50.0) 1.81 F: 49 (48.0) 12.49+2.3, performance score Fair
43.07+0.67. Significant
correlation between knowledge
and performance (r = 0.46, p <
0.0001).
(20) Ethiopia cross- May 1 to 1st: 111 (46.4) Mean =28.58+ M: 167 (69.9) Mean knowledge score 4.17. 59% 8/8, 100%,
sectional May 3, 2nd: 56 (23.4) 3.19 F: 72 (30.1) below the mean on PVC Good
2019, 3rd: 72 (30.2) 20-24: 16 knowledge. Training increases
25-29: 143 knowledge likelihood (AOR =
30-34 62 2.9)—age-related knowledge
https://doi.org/10.33755 /jkk This is an open access article under the CC BY-SA license

@ 0O


http://issn.lipi.go.id/issn.cgi?daftar&1386664877&1&&
http://issn.lipi.go.id/issn.cgi?daftar&1504927573&1&&
https://doi.org/10.33755/jkk.v5i2

p-ISSN:2354 8428 | e-ISSN: 2598 8727

Jurnal Keperawatan Komprehensif

Volume 11 Issue 1]January 2025

KOMPRENENSIF

94

>35 18 differences.
(21) Nigeria cross- December 100 all year 21-30: 95 M: 25 (25.0) Low practice levels are indicated 7/8, 87.5%,
sectional 30, 2018, 31-40: 5 ( F: 75 (75.0) by mean practice score. Good
Significant correlation between
knowledge and practice (r =
-0.123). Rigorous training
recommended.
(19) Turkey descriptive  Feb-19 2nd: 62 (29.8) Mean: M: 41 (19.7) 72.1% had hospital infection 6/8, 75%,
3rd: 84 (40.4) 21.78+2.21, F: 167 (80.3) training, but 90.4% needed more Fair
4th: 62 (29.8) ranged (19-35) education. Average NI knowledge
score 26.62+2.73. Curriculum
revision is recommended.
Post-COVID-19
(22) Oman Cross- March and 330 all year Mean: 21.57 M: 144 (43.6) Female students scored higher  6/8, 75%,
sectional June 2020 (SD=1.9) F: 186 (56.4) (M=53.84) than males (M=45.03). Fair
Internet main information
source. Low overall knowledge
level (51.53%).
(16) Saudi Cross- March 22  2nd: 471 (38.4) 18-45 (M = M: 348 (28.4) 99.2% aware of COVID-19, 71.0% 6/8, 75%,
Arabia  sectional to April 4, 3rd: 310 (25.3) 21.62,SD = F: 878 (71.6) from social media. Positive Fair
2020. 4th: 265 (21.6) 2.06) correlations in knowledge and
Internship: 180 preventive behavior. Differences
(14.7) across university, year, gender.
Fakhri, Morocco cross- 20-30 April 1216 all year 18-23: 1162 M: 275 (22.6) 67.9% learned about COVID-19  6/8, 75%,
Nada. et sectional 2020 (95.6) F: 941 (77.4) from social networks. 60% had  Fair
al. 24-27: 46 specific training. Majority knew
(2021) >27:8 transmission modes symptoms.
Majority positive about
overcoming COVID-19.
(18) Poland cross- April 8 nursing: 175 Mean 21.5 M: 37 (13.5) The main source is the Ministry  6/8, 75%,
sectional 2021 to midwifery: 60 +3.83, ranged  F:238(86.5) of Health website (32%). No Fair
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June 6 emergency (19-39) maximum knowledge scores.
2021 medical services: Knowledge influences attitudes,
40 and 97 first- and behaviors. Females were
year more fearful of SARS-CoV-2 (p =
0.021).
1st: 97
2nd : 88
3rd: 90
Abbreviations: F: Female, M: Male, HAls: Healthcare-Associated Infections, IC: Infection Control, IV: Intravenous, N/A: Not Available, NI:
Nosocomial Infections, PVC: peripheral venous catheter, SPs: Standard Precautions.
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particularly in COVID-19 prevention
(17,18). Despite being uneven, there was
increased knowledge about transmission,
prevention, and protection against infection
(22).

Nursing Students' Attitudes Towards
Infection Control Standards,

This theme highlights the evaluation of
their knowledge and attitudes in infection
prevention. Pre-COVID-19, nursing students
understood standard preventive measures,
particularly  regarding the risk of
contamination with biological fluids. Brosio
et al. (2017) found that almost all students
correctly implemented these preventative
measures. However, Ojulong et al. (2013)
indicated a deficiency in the use of alcohol-
based hand rubs. Mitchell et al. (2014)
emphasized the need for more specific
education despite high awareness of the
HAlIs.

Post-COVID-19 studies by (16-18) showed
a significant increase in knowledge,
proactive attitudes, and infection
prevention practices among nursing
students. They generally agree on the
importance of preventive measures such as
social distancing, quarantine, and
vaccination, especially during the pandemic.
However, there remains a gap in practical
knowledge regarding preventive tools.

Nursing Students' Practice on Infection
Control Standards

Pre- COVID-19, there are two subthemes:
studies on compliance and practice in
standard infection prevention revealed
variations in the application and adherence
to preventive infection (21,23,26,28,29).
These studies highlighted a link between
insufficient early education in Infection
Prevention and Control (IPC) and the
management of nosocomial infections,
pointing out a gap in practical knowledge,
especially regarding alcohol-based products
and the implementation of infection control
practices in intensive care areas (24,30)

Post-COVID-19, research indicated
increased compliance and responsibility
toward infection prevention practices
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among nursing students during the
pandemic. Many students adapted to
changes in their routines (17,18) and
followed government health guidelines and
regulations (16), demonstrating a
heightened level of commitment to infection
control measures.

Factors Affecting Infection Control in
Nursing Students

This theme comprised six subthemes. 1)
training and knowledge level significantly
influenced infection control (19,20,24,26-
28). 2) academic level, based on the
academic year, showed variation in
knowledge and performance (24,28). 3) Age
is significantly related to the knowledge of
managing specific procedures (20). 4) Field
of Study revealed differences in the level of
knowledge (23,27,30). 5) Gender, although
not a primary factor influencing knowledge
or performance in infection control
(23,24,27,29,30) 6) Sources of Learning
among Nursing Students, most nursing
students (48.8%) favored a self-study
approach (23). Information was commonly
sought from experienced professionals,
followed by organizational policies and
guidelines, and via the Internet, especially
among students under 25 (29) Formal and
informal learning occurred within hospital
wards and through organized Infection
Control (IC) courses as part of nursing
education.

Post-COVID-19, based on four subthemes.
1) Training highlighted the relationship
between  COVID-19  knowledge and
behaviors and perceptions related to the
virus (16,18). 2) Academic Level was
significant in prevention knowledge and
behavior (16) 3) Gender showed variations
in prevention knowledge and behavior
scores (16,18,22) 4) Psychology found that
infection  prevention practices were
influenced by risk perception and anxiety
during COVID-19 (18). 5) learning
information sources shifted towards social
media and online platforms, with
knowledge about COVID-19 becoming less
dependent on traditional sources (18). Most
nursing students (72.1%) did not receive
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COVID-19 information through their
courses, turning to social media as a
primary source (16). Furthermore, Fakhri
etal. (2021) revealed that the first source of
information about COVID-19 for 67.9% of
participants was social networks, followed
by television (12.3%), healthcare workers
(7.9%), and family (5.1%). Overall, the main
sources of knowledge were information
posted on the Ministry of Health website
(32%), from the World Health Organization
(19%), and on social media (19%) (18).

Roles of Nursing Schools and Hospitals in
Infection Control

This theme was divided into two main sub-
themes pre-COVID-19. First, the integration
of HAIs into the nursing -curriculum
(19,21,27) Training is essential before
nursing students commence clinical
practice. Further, there is a need for
effective tutor guidance to optimize
students' field training (25,28). Second, it
underlines the role of hospital management
in providing safety equipment and training
according to clinical practice guidelines
(20,21)). Post-COVID-19, the focus has
shifted to curriculum development,
emphasizing the importance of education
on infectious diseases such as COVID-19.
They advocate for the integration of this
material into the curriculum to prepare
nursing students for public health crises
(16-18,22).

DISCUSSION
This systematic review highlights
significant differences in study

characteristics, methodologies, and regional
findings, including cultural and educational
disparities regarding knowledge and
attitudes among nursing students before
and after COVID-19. In Namibia, no
differences in knowledge were observed
based on gender or location, while in Italy
and Brazil, year-to-year variations were
evident. The finding of review covering 15
studies identified five main themes
regarding nursing students’ knowledge,
practices, and attitudes toward infection
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prevention strategies. Pre-COVID-19, there
was a lack of knowledge about HAls and IPC
(24-27) Most students showed positive
attitudes and compliance toward infection
prevention (28), yet there was a shortfall in
the use of alcohol-based hand rubs (30). In
terms of practices, there was variability in
the application of infection prevention
(21,23,26,28,29)

These findings align with the study by
Botha et al. (2023) which observed that
although students' levels of knowledge,
attitudes, and practices regarding infection
prevention vary, limited resources hinder
effective practices in resource-constrained
regions. Other studies highlighted low
compliance among Ethiopian students
despite adequate knowledge (32). Japanese
students demonstrated better outcomes
during COVID-19 due to workplace-
supportive pre-practicum training,
facilitating effective infection prevention
(33).

In the post-COVID-19, there is substantial
knowledge among nursing students
regarding infection control, particularly in
the prevention of COVID-19, yet there is a
lack in effective prevention practices.
Students exhibit proactive attitudes and a
commendable level of concern but lack
practical understanding of correctly using
Personal Protective Equipment (PPE).
Regarding practices, nursing students have
a high level of adherence to infection
prevention. They adhere more strictly to
government  health  guidelines and
regulations, demonstrating a positive shift
in the application of infection prevention
(16-18,22).

Supporting these results, a study by
Alrawahi in Oman revealed that students
possessed adequate knowledge (13.67 +
3.46), a positive attitude (48.14 + 12.29),
and good practices (32.6 = 6.12) regarding
infection prevention during the COVID-19
(34). Similarly, a study in Indonesia
indicated that 55.1% of respondents had
good knowledge about PPE, with 54.1%
showing a positive attitude and 45.9%
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demonstrating good practices. These
findings underscore the importance of
training during the educational period to
enhance students' abilities in correctly
using PPE, thereby improving the overall
effectiveness of infection control (35).

In this review, factors influencing infection
control among nursing students in pre-
COVID-19: training level, academic level,
age, field of study, and gender. Post-COVID-
19, academic levels remain significant.
However, the emphasis is more widely
discussed on COVID-19-related training.
Gender differences became clearer in terms
of knowledge and preventive behavior.
Additionally, psychological factors such as
risk perception and anxiety during the
pandemic emerged as significant influences
on infection prevention practices. The
results, similar to Banstola et al. (2021)
revealed that all nursing students
experienced anxiety during clinical
placements amid the COVID-19 pandemic,
with the majority (81%) experiencing mild
anxiety, which influenced their infection
prevention behaviors. Additionally, Anxiety
and fear were positively correlated, with
higher anxiety levels leading to reduced
compliance with preventive measures (37).
In contrast, during non-emerging disease
conditions, nursing students demonstrated
an 83% compliance rate with infection
prevention practices, driven primarily by
strong clinical leadership and role modeling
(38). However, there was no significant
relationship between other
sociodemographic post-COVID-19 outbreak
in Kuantan (39).

The findings in this review are that
psychological aspects influence knowledge,
attitudes, and practices. In line with a study
that showed. During COVID-19, the
prevalence of moderate anxiety (42.8%)
and severe anxiety (13.1%). Additionally,
gender, lack of PPE, and fear of infection
were significantly associated with anxiety
scores (40). These findings show that the
pandemic has changed the educational
focus on infection control and nursing
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students' personal and psychological
approaches to this practice.

Findings from the review indicate that pre-
COVID-19, the focus of nursing schools and
hospitals on infection control was primarily
on curriculum development, including HAI
courses and training, as well as the
provision of safety equipment in hospitals.
Post-COVID-19, the curriculum
development became more specific towards
infectious diseases such as COVID-19,
emphasizing preparing nursing students to
face crises and enhancing infection control
practices. These results align with a review
by Haque et al., highlighting the importance
of a multi-faceted approach to HAls to
ensure hospital safety (41). Furthermore,
the COVID-19 pandemic has significantly
impacted the future of nursing education.
Therefore, nursing must design curricula
that strengthen partnerships for students'
clinical experiences and meet community
needs (42).

In this review, pre-COVID-19, infection
control learning resources for nursing
students included formal methods such as
training and informal methods such as
independent study and information from
professionals. Post-COVID-19, the primary
information is obtained from social media
and online platforms, especially COVID-19.
These results indicate a shift in which
students increasingly rely on social media
and official health websites, marking a
change in how nursing students search for
and process information. The qualitative
study by Chang provides insights into how
nursing students learn infection control
care, emphasizing the importance of
guidance from professors and clinical
mentors in  developing  theoretical
education and clinical practice
opportunities (43). This study indicates that
nursing students understand infection
control education at varying learning levels
within undergraduate nursing programs
(44).

Overall, the findings indicate that factors
such as nursing students' knowledge levels,
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attitudes, and practices regarding infection
prevention are interrelated and influenced
by training, institutional support, and
learning resources, both pre-and post-
COVID-19 (19-21,24-28). However, during
the pandemic, there was an increased
reliance on social media as a primary
source of information, which impacted the
quality of  learning (18,22,23,29).
Furthermore, research on social media
literacy among undergraduate nursing
students in Poland during COVID-19 reveals
significant differences in their competencies
(p < 0.001), especially in verifying content
on social media. This aspect is a critical skill
that could significantly impact their
professional competencies. Both findings
underscore the need for a holistic
educational approach to training nursing
students, encompassing theoretical aspects,
clinical practices, and social media
literacy(45).

Limitation

This review has limitations, including the
restriction to English-language studies,
which may exclude relevant research, and
variability in study designs, most cross-
sectional studies, regions, or educational
systems, limiting meta-analysis feasibility.
Self-reported data may introduce bias, and
findings specific to nursing students may
not generalize to other healthcare
professions. There is a need to update
information with the latest articles on HAIs
during the pandemic and the absence of
searches in the gray literature.

CONCLUSION

The systematic review reveals a significant
improvement in  nursing  students'
knowledge and awareness, particularly
regarding COVID-19 prevention, while
highlighting persistent gaps in attitudes and
practices. These gaps are shaped by the
roles of educational institutions and
hospitals in upholding infection control
standards. Implications for practice include
the necessity of collaboration between
nursing education programs and hospitals
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to integrate infection control training into
clinical placements and simulations. Future
initiatives should prioritize the
development of standardized infection
prevention curricula for nursing students,
incorporating advanced teaching strategies
such as simulation-based learning and e-
modules. Furthermore, nursing programs
should embed social media training into
infection prevention education, fostering
students' capacity to navigate digital
information effectively. Longitudinal
studies are critical to assessing sustained
behavioral changes and the long-term

psychological  impacts of infection
prevention practices. Additionally,
strengthening academic-healthcare

partnerships is imperative to provide
nursing students with robust practical
training opportunities and leadership
development. Such efforts are crucial for
preparing the next generation of nursing
professionals to address future public
health challenges effectively and ensure the
resilience of healthcare systems in
managing infectious disease outbreaks.
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