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Objective: This study assesses the knowledge, practices, educational needs and hospital engagement in IPC
among healthcare workers (HCWs) and students in Italy.

Methods: A national cross-sectional observational study was conducted from April to July 2024. Participants
completed a validated questionnaire based on WHO and CDC guidelines. Four outcomes were evaluated:
(i) knowledge of IPC, (ii) self-reported compliance, (iii) satisfaction with education and (iv) hospital engagement
in IPC.

Results: Among respondents (n=1063, 67.75% female) significant gaps in IPC knowledge were noted, with only
66.1% correctly identifying key hand hygiene moments. Compliance was low, with only 43.3% always adhering
to hand hygiene rules. Satisfaction with IPC education was also low (28%). While alcohol-based hand gel was
widely available (84.2%), only 36.6% received formal hand hygiene training before onboarding.

Multivariate analysis revealed that female HCWs had higher IPC knowledge [adjusted odds ratio (aOR) 1.55, 95%
CI: 1.04-2.31] and better compliance (aOR 1.72, 95% CI: 1.01-2.92). Younger HCWs demonstrated greater
knowledge and satisfaction. Surgical ward staff, despite greater education satisfaction, exhibited lower IPC
knowledge (aOR 0.53, 95% CI: 0.32-0.87). Nurses and health assistants received more hospital IPC training
(aOR 1.59, 95% CI: 1.04-2.46; aOR 5.83, 95% CI: 1.94-18.89, respectively). Finally, the presence of a hospital
IPC team positively correlated with all outcomes, including higher IPC knowledge (aOR 2.68, 95% CI: 1.79-
4.,05) and adherence (aOR 3.4, 95% CI: 1.92-6.3).

Conclusion: The study reveals substantial gaps in IPC knowledge, practices and education among Italian HCWs,
emphasizing the urgent need for effective targeted interventions that require robust institutional support.
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Introduction

Infection prevention and control (IPC) has been identified as one
of the most pressing challenges of our time.* Transmission-based
precautions, which aim to reduce preventable healthcare-
associated infections (HAIs) and kerb the spread of antimicrobial
resistance (AMR), are widely recognized as standard medical
practices due to the establishment and progressive implementa-
tion of evidence-based protocols.?™

Despite these measures, HAIs remain one of the most com-
mon adverse events in healthcare delivery globally, particularly
in settings with inadequate safety protocols and suboptimal
care standards.’ In high-income countries (HICs), ~7% of pa-
tients in acute care settings acquire HAIs, whereas in low- and
middle-income countries, the risk is more than double, averaging
15% and occasionally reaching levels 20 times higher than in
HICs.>” The burden of HAIs is staggering. In the EU and
European Economic Areq, an estimated 8.9 million episodes of
HAIs occur annually, including 4.4 million in long-term care facil-
ities.® Beyond their well-known economic burden, HAIs exacer-
bate mental health conditions, diminish quality of life and
reduce life expectancy for affected individuals.®*° Existing evi-
dence indicates that IPC interventions, a cornerstone of the
AMR Global Action Plan, can reduce HAI rates by 35%-70%, re-
gardless of a country’s income level.”

However, organizational, structural and behavioural barriers
often hinder the success of these measures, leading to subopti-
mal IPC implementation.’® Several studies have investigated
the knowledge, attitudes and practices of specific groups of
healthcare workers (HCWs), including nurses, nursing students
and physicians, in relation to AMR and IPC.%'* Although HCWs
demonstrate a strong commitment to IPC and express a desire
for education and training, they often report insufficient knowl-
edge of antimicrobial stewardship (AMS) and IPC protocols.*?

Notably, Italy has been identified as the worst performer in
Europe in terms of AMR, as highlighted in the latest 2023 ECDC re-
port.!3 The country exhibits alarmingly high resistance rates, par-
ticularly for key pathogens such as Klebsiella pneumoniae and
Escherichia coli, which pose significant challenges to IPC
measures in healthcare settings. These findings underscore
the urgent need for targeted interventions to enhance IPC
knowledge, adherence and hospital engagement among Italian
HCWs.

Effective IPC requires informed HCWs, yet compliance is often
hampered by insufficient understanding of IPC requirements,
precautions and the risks of microorganism transmission.
Education and training are critical to improving IPC practices,
but even with these interventions gaps in understanding persist.
Awareness campaigns should emphasize key topics such as hand
hygiene, immunization, appropriate use of personal protective
equipment (PPE) and infection evaluation.***> Importantly,
knowledge alone does not guarantee adherence to IPC practices,
as compliance is influenced by various factors beyond education
or experience.

In Italy, existing research has predominantly focused on the
knowledge, attitudes and practices of medical students or specif-
ic groups of healthcare professionals.”*® To our knowledge, no
studies have examined IPC knowledge, practices, educational
needs and hospital engagement across broad groups of HCWs

and students at a national level. Therefore, this study aims to ad-
dress these gaps through a national survey among HCWs and
students, with the goal of identifying modifiable gaps and provid-
ing actionable recommendations to enhance compliance and
improve healthcare safety.

Methods
Study design and participants

A multicentre, cross-sectional, observational study was conducted be-
tween 12 April and 13 July 2024 among HCWSs and students residing in
21/21 Italian regions. The study was conducted and reported according
to the STROBE guidelines for cross-sectional studies.” All health sciences
university students and HCWs were eligible for the study, with no defined
exclusion criteria.

Using a convenience sampling method, participants were recruited
through a social media-based campaign conducted by study authors.
According to Italian legislation, HCWs who responded to the survey
were categorized into five distinct groups: (i) nurses and obstetricians,
(ii) medical specialists, (i) medical residents, (iv) healthcare assistants
(HAs) and (v) students and trainees. There were no exclusion criteria.
The study was approved by the institutional board of University of Bari
(protocol number ID 5710 14/01/2024).

Survey structure and data collection

An anonymous survey assessing knowledge, behaviours and practices
was developed in Italian. The survey was created by a working group of
healthcare professionals from three different university hospitals:
Policlinico di Bari, Ospedale ‘Giovanni XXIII’ in Bari, Policlinico ‘Agostino
Gemell’ in Rome and Azienda Ospedaliero-Universitaria di Modena.
Survey questions were based on the ‘Hand Hygiene Knowledge
Questionnaire for Health-Care Workers’ developed by WHO and on the
‘Checklist to assess students’ practice of infection control measures’ de-
veloped by CDC.*®1?

The survey was then reviewed and validated through a consensus of
five IPC experts (M.M., M.F., R.M., F.P., A.S.). The finalized version of the
questionnaire included 77 questions, from an original 85-item question-
naire. The questionnaire was structured with the following sections: par-
ticipant demographics, participant university education on IPC and
participant knowledge, attitudes and practices in IPC. We also included
a section on hospital characteristics and level of engagement in IPC.
This section inquired whether the hospital was public, private or public-
private; whether a dedicated IPC team was present at the time of the sur-
vey; whether alcohol-based gel solutions were available in all rooms and
whether dedicated educational sessions on IPC were offered to HCWs.

After the questionnaire was validated by the working group, a REDCap
project was created, incorporating branching logic where possible to re-
duce the response time.?® The survey was then made accessible by the
study authors via a link and a QR code, which were distributed at hospital
events, university lectures and on social media groups of HCWs. Before
taking the survey, respondents had to provide informed consent to take
part into the study.

Data management and statistical analysis

Different typologies of postgraduate medical speciality were classified
into clinical, clinical services, intensive care units (ICUs) and surgical areas
as for the Italian Ministry of University and Research classification (DM 68/
2015). Italian regions were categorized into Northern, Central and
Southern Ttaly following the classification system used by the Italian
National Institute of Statistics.?!

To assess the associations between HCWs’ knowledge, attitudes and
practices and the characteristics of both the HCWs and the hospitals,

20of9

G20z AP 1.0 uo Jasn Iseaelely eRaIqWIO Aq 0E0ZS L 8/L80SBIP/E/./aI0E/IWEDE]/ W00 dNODlWapEeo.//:Sd]Y Wolj papeojumoq



KAP and hospital engagement in IPC among Italian HCWs and students

we used a multilevel logistic regression model with a random intercept.
This model accounted for two levels: individual-level (level 1) and
hospital-level (level 2) characteristics. We also estimated the proportion
of variance attributable to the clustering effect.

To identify the factors associated with the knowledge, practices and
education of study participants, we evaluated four outcomes: the level
of knowledge of HCWs and students concerning IPC (outcome 1), the self-
reported compliance with IPC practices during daily activities (outcome
2), the respondents’ level of satisfaction with their university education
in terms of IPC (outcome 3) and the level of hospital engagement in terms
of IPC (outcome 4). The binary variables were constructed as follows: out-
come 1 (‘Knowledge’) was coded as 1 if the respondent identified ‘after
touching the patient’ as one of the five moments for hand hygiene; out-
come 2 (‘Practice’) was coded as 1 if participants declared that they ‘al-
ways’ or ‘often’ wear gloves before touching the patient with exposure
to bodily fluids, and 0 if they answered ‘sometimes’, ‘rarely’ or ‘never’;
outcome 3 (‘Education’) was coded as 1 if participants declared that their
level of satisfaction with the IPC teaching provided by their university was
at least 7/10, and 0 if it was <7; outcome 4 (‘Hospital Engagement’) was
coded as 1 if the respondent’s hospital offered a course on hand hygiene
before the start of work activity, and 0 otherwise.

We integrated all HCWs and hospital variables into a multilevel logistic
regression model. For 3/4 outcomes, we compared two models: the mod-
el containing only participant’s characteristics variables cross-tabulated
with each outcome (models 1, 3 and 5) and the full model (models 2, 4
and 6) including both participant characteristic variables and hospital
characteristic variables cross-tabulated with each outcome. In Model 7,
investigating outcome 4, only pertaining variables were included. To min-
imize biases, students were excluded from the multivariable analysis. The
full models are presented as forest plots for each outcome. Statistical
analysis was conducted using RStudio software (version 2024.04.2 + 764).

Results

Sociodemographic of study participants

Among the 1063 participants (67.75% female), 79.29% were un-
der the age of 40. Notably, over one-third (32.1%) of those who
disclosed their occupation (1048 out of 1063) were students,
while nursing resulted the most represented profession (33.6%).
A significant majority reported working or training in public hospi-
tals (83.7%) and at hospitals in Southern Italy (59.6%) (Figure 1).

Attitude

The study reveals a strongly positive attitude towards IPC among
HCWs and students. In fact, almost all of them agreed with the
need for monitoring IPC practice in their units (92%), establishing
mandatory IPC training sessions (91%) and implementing under-
graduate IPC education (89%) (Figure 2).

Despite this, HCWs showed a poor commitment to the educa-
tion of patients and their family, with the lowest rates observed
among physicians (specialists and residents) (Figure 3).

Knowledge

Considering the knowledge related to one of the fundamental
practices of IPC, hand hygiene, significant gaps emerged among
HCWs and students. Notably, only HAs exceeded the 50% thresh-
old (52.4%) in providing the correct response regarding the min-
imum duration for hand rubbing with alcohol-based gel.
Furthermore, in all professional categories <70% of respondents
correctly identified handwashing after patient contact as one of
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Figure 1. Sociodemographic characteristics of study participants
(n=1063). Participant’s distribution based on gender identity, age
group, geographic area of employment and profession.

the key moments for hand hygiene, with HAs showing the lowest
correct response rate (38.1%) (Table S1, available as
Supplementary data at JAC-AMR Online).

Regarding the knowledge of contact isolation rules, >70% of
HCWSs and students correctly reported that it requires the use
of a disposable gown. By contrast, when it comes to the PPE re-
quired for droplet isolation, very low rates of correct responses
were observed across all professional categories (nurses 11.6%,
residents 14.9%, HAs 14.3%, specialists 20.1% and students
7.7%) (Table S1).

In the multilevel logistic regression analysis of Model 1
(individual-level variables) female gender was significantly asso-
ciated with higher knowledge [adjusted odds ratio (aOR) 1.55
(95% CI: 1.04-2.31), P<0.05]. Conversely, a negative correlation
was found with all age groups over forty [e.g. >60 years: aOR 0.03
(95% CI: 0-0.17), P<0.001] and with working in clinical services
[aOR 0.59 (95% CI: 0.37-0.95), P<0.05] and surgical depart-
ments [aOR 0.53 (95% CI: 0.32-0.87), P<0.05] (Table S2).

Model 2 (full model) confirmed the same correlations found in
Model 1 and, in addition, a positive correlation between the pres-
ence of a hospital IPC teams and staff knowledge [2.68 (95% CI:
1.79-4.05), P<0.001] emerged (Figure 4).

Practice

Despite most respondents from all professional categories re-
porting the availability of PPE (82.2%) and hand sanitizer
(84.2%) in their units, self-reported adherence to hand hygiene
protocols resulted low. In fact, <70% of respondents in nearly all
professional categories (HAs 57.1%, residents 66.9%, specialists
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Figure 2. Attitudes towards IPC education and surveillance among study participants. Most participants strongly agree (dark green) or agree (light
green) with the need for monitoring IPC practice in their units, establishing mandatory training times for IPC and implementing IPC education during

undergraduate studies.

How Often Respondents Educate Patient’s Relatives
on IPC

I R, o e -
Resident 41% | 26% - 34%
Nurse 35% 2% - 38%
L Responses
'
Rarely
How Often Respondents Educate Patients on IPC et
'
Student 40% 32% 28% Often
& . Always
Specialist 58% 25% 18%
Resident 63% 20% 17%
Nurse 48% 28% 24%
'
Health assistant 38% 33% 20%
1
100 50 0 50 100
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Figure 3. Study participants’ engagement in IPC education of patients and their relatives on the workplace, stratified for profession. The percentages
on the right represent the sum of the ‘often’ (light green) and ‘always’ (dark green) response rates to the questions ‘How often do you educate patients’
relatives about IPC?’ (above) and ‘How often do you educate patients about IPC?’ (below). The percentages on the left represent the sum of the ‘Never’
(dark brown) and ‘Rarely’ (light brown) response rates to the same questions.

69.5%) indicated that they always or almost always follow good
handwashing practices during patient care activities, with the
only exception of nurses (74.2%).

Regarding use of gloves, most respondents (83.4%) correctly
reported always or almost always wearing gloves during care
procedures that expose them to patients’ bodily fluids, but, on
the other hand, 59% reported to use gloves even without expos-
ure to biological fluids (Table S1).

In the multivariate analysis of Model 3 (individual-level vari-
ables), female gender [aOR 1.89 (95% CI: 1.14-3.11), P<0.05]
and working in ICUs [aOR 3.74 (95% CI: 1.28-15.97), P<0.05] re-
sulted significantly associated with a higher compliance with IPC
practices (Table S2).

With the addition of hospital-related variables in Model 4, the
positive correlation between female gender and adherence
to IPC guidelines was confirmed [aOR 1.72 (95% CI: 1.01-2.92),

P<0.05], while a negative correlation with working in hospital
in Northern Italy was found [aOR 0.42 (95%CI: 0.19-0.89)
P<0.05]. Additionally, the positive impact of the presence of a
hospital IPC team on compliance with IPC practices [aOR 3.4
(95% CI: 1.92-6.3), P<0.001] emerged (Figure 4).

Education

Overall satisfaction with IPC education was very low, with only
28% of respondents providing a score of 7 or higher out of 10
on the corresponding question.

In the descriptive analysis stratified by profession, students
demonstrate greater satisfaction with 41.1% of them providing
a score of 7 or higher, followed by nurses (29.0%), HAs (23.8%)
and last, medical residents and specialists (15.4% and 11.6%, re-
spectively) (Table S1).
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Figure 4. Forest plots of the multilevel multivariate models for the outcomes ‘Knowledge’, ‘Practice’ and ‘Education’ by individual-level and hospital-
level variables. Outcome 1 is knowledge of hand hygiene moments (as proxy of IPC knowledge); outcome 2 is the consistent habit of wearing gloves
before touching the patient with bodily fluids exposure (as proxy of IPC practice) and outcome 3 is the level of satisfaction about participant’s university
education in terms of IPC (as proxy of IPC educational offer). ***P<0 001; **P<0.01, *P<0.05.

In the multivariate analysis of Model 5 (individual-level vari-
ables), nurses [aOR 3.09 (95% CI: 1.72-5.85) P<0.001], staff in
clinical services [aOR 1.83 (95% CI: 1.07-3.11) P<0.05] and sur-
gical areas [aOR 1.75 (95% CI: 1.03-2.97) P<0.05] showed higher
satisfaction regarding IPC education. By contrast, a negative cor-
relation was found with all age groups >30 years (Table S2).

In Model 6 including individual and hospital-related variables,
these correlations were confirmed; additionally, the presence of a
hospital IPC team emerged as a factor significantly contributing
to greater satisfaction with education among HCWs (aOR 1.59
[95% CI: 1.02-2.47] P<0.05) (Figure 4).

Hospital engagement

Despite, as previously mentioned, hospitals resulted equipped
with the necessary medical devices required for IPC, only 18.9%
of respondents reported the presence of a monitoring system
for hand hygiene compliance in their workplace. Of note, only
39.2% indicated to be aware of the presence of an IPC team in
their hospital and nearly 40% of respondents disclosed the lack
of any kind of guideline regarding IPCin their workplace (Figure 5).

Furthermore, training and education provided by the hospital
or department was found to be very low. In fact, only 45.2% of
nurses and 57.1% of HAs reported having received formal hand
hygiene training before professional onboarding, with even lower
rates among physicians (residents 26.3%, specialists 32.9%).
Additionally, 60.4% of participants revealed a lack of regular
IPC training (Table S1).

At multivariate analysis, nurses [aOR 1.59 (95% CI: 1.04-2.46),
P<0.05] and HAs [aOR 5.83 (95% CI: 1.94-18.89), P<0.01] were
found to have received more training before professional on-
boarding. Private hospitals [aOR 3.05 (95% CI: 1.32-7.28), P<
0.01] and those with dedicated IPC teams [aOR 3.7 (95% CI:

2.59-5.34), P<0.001] resulted more engaged in implementing
IPC practices (Figure 6).

Discussion

This study provides crucial insights into the knowledge, attitudes,
practices and education regarding IPC among HCWs and stu-
dents in Italy, highlighting several gaps and associated key
factors.

With a significant percentage of students and HCWs under the
age of 40, the participant population is noticeably young.
Reaching students and younger HCWs was made easier by the
decision to distribute the questionnaire via social media. At the
same time, younger respondents’ high involvement rates can in-
dicate that they are more aware of IPC issues than their older
counterparts. This is further supported by the multilevel logistic
regression’s finding that a younger age positively correlates
with both IPC knowledge and satisfaction with IPC education.

This contrasts with findings from other studies, in which
knowledge and adherence to IPC rules resulted to be higher
with older age and seniority, probably due to the greater experi-
ence and formal and informal periodical training accumulated
over the years by older HCWs.??

Our findings reveal that significant knowledge gaps in IPC are
present across all age groups, highlighting a systemic education-
al deficiency rather than an issue limited to specific professional
categories. Several factors may contribute to this widespread
lack of knowledge. First, IPC training has historically been incon-
sistent, particularly for older HCWs who may not have received
structured IPC education during their initial professional training.
Over time, the absence of standardized refresher courses has
probably contributed to a progressive decline in knowledge.
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Guideline availability (n=1063)
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Figure 5. Availability of IPC guidelines at respondent workplace. Nearly 40% of respondents reported the absence of any type of IPC guidelines in their
workplace. When present, the most frequently reported were hand hygiene guidelines.

Additionally, while IPCis often included in academic curricula, the
emphasis tends to be placed on theoretical principles rather than
on practical implementation, reducing the effectiveness of train-
ing programmes in fostering adherence to IPC protocols in clinical
practice. Another contributing factor could be the limited avail-
ability of continuous professional development opportunities,
as IPC education is frequently provided at the beginning of a
healthcare career but is not necessarily reinforced throughout
professional practice. The COVID-19 pandemic may have further
exacerbated these gaps, as emergency-driven IPC training, while
essential, was not always structured for long-term retention
across different professional groups.?*%* Strengthening IPC edu-
cation at all career stages is essential to address these shortcom-
ings. A structured and mandatory approach to IPC training,
including periodic refresher courses, could help ensure that
knowledge remains up to date. Furthermore, adopting more
interactive and practical training methods, such as simulation-
based learning, may enhance the effectiveness of IPC education.
Finally, institutional support plays a key role in reinforcing IPC
knowledge and adherence, underscoring the need for continuous
educational efforts rather than one-time training sessions.

The study also shows gender disparities in IPC. Women, in
addition to being the most represented (67.7%), were found to
have greater knowledge, adherence to IPC guidelines and satis-
faction with IPC education, suggesting greater awareness and
engagement with IPC issues among them. These results are con-
sistent with the findings of a recent Knowledge, Attitude and
Practice (KAP) assessment on AMR among Italian nurses, which
found a positive correlation between female gender and KAP le-
vels.? However, we did not find such a correlation in other studies
in our literature review.??

Interestingly, in our study regional differences were observed,
with a higher participation of HCWs and students from the south-
ern regions of Italy and a significantly lower compliance with IPC
practices among HCWSs from the northern regions. These data
could reflect a different sensitivity to the issue of HAIs and AMR
across Italian regions, which cannot be explained by the preva-
lence of HAIs in different regions as this does not present a
north-south gradient but has a patchy distribution.® The pro-
nounced regional disparities in IPC practices suggest the need
for tailored, region-specific strategies, ensuring equitable access
to standardized training programmes, resource allocation, and
institutional support across all areas of Italy. The data obtained
from the multivariate analysis and the descriptive analysis strati-
filed by profession highlight important insights into the profes-
sional categories involved in the study, revealing specific
challenges for each of them. Although HAs resulted to have re-
ceived substantial hospital training before professional onboard-
ing, they exhibited the lowest rate of correct answers to
fundamental questions related to hand hygiene and the use of
PPE. These results highlight how pre-employment training alone
is not sufficient to guarantee good knowledge and adherence to
IPC rules, if not associated with effective formal education on IPC
during studies and ongoing training after starting work activity.
The same applies to nurses, who demonstrated insufficient IPC
knowledge even though they resulted the most represented pro-
fession in the study and expressed greater satisfaction with their
IPC education and hospital training.

On the other hand, despite receiving notably poor under-
graduate education and hospital training in IPC, doctors did not
show significantly lower knowledge or adherence to IPC stan-
dards, which nonetheless remained poor and inadequate.
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Outcome 4: Hospital engagement

aOR (95%Cl)
Medical specialist a 1 (ref)
Nurse E—l— 1.59 (1.04-2.46)"
Resident —IE— 0.86 (0.51-1.43)
Health assistant i - 5.83 (1.94-18.89)"
Clinical area . 1 (ref)

i
Clinical services - 1.34 (0.85-2.11)
Intensive care 4:7 1.07 (0.6-1.92)
Surgical area —-— 0.99 (0.61-1.59)
Central Italy ‘ 1 (ref)
Northern Italy +E' 0.73 (0.45-1.19)
Southern Italy "'*: 0.66 (0.42-1.02)
Public hospital + 1 (ref)
Private hospital : b 3.05 (1.32-7.28) **
Public-private *':* 0.91 (0.53-1.53)
IPC team absent + 1 (ref)
IPC team present E B — 3.7 (2.59-5.34)**

6

Figure 6. Forest plot of the multilevel multivariate models for the out-
come ‘Hospital engagement’ by individual-level and hospital-level vari-
ables. Outcome 4 is the presence of a handwashing course on hand
hygiene before the start of work activity in participant’s hospital (as proxy
of hospital-level IPC engagement). ***P<0 001; **P<0.01, *P<0.05.

These findings contrast with those reported in other studies in
the literature, where both doctors and nurses generally demon-
strate good knowledge of IPC measures and CDC hand hygiene
guidelines, and doctors typically result in being less observant
of accepted IPC practices compared to other professional
categories.?%%¢

Interestingly, the great adherence to IPC practices observed
among ICU staff suggests a particular sensitivity and commit-
ment in a context where HAIs constitute a constant threat to crit-
ically ill patients.

Finally, the low level of knowledge recorded among HCWs of
surgical wards, despite greater satisfaction with their education,
highlights a decoupling between training, knowledge and
practices.

Therefore, our data bring up issues related to the adequacy of
IPC training methods, underlining the need to rethink them and
measure their effectiveness, especially in settings particularly
susceptible to the onset of HAIs, such as surgical departments
and ICUs.

The study also reveals a widespread availability of hand sani-
tizers and PPE in hospitals. However, the adequate provision of
these medical supplies is not associated with sufficient knowl-
edge of their proper use to ensure correct application. For ex-
ample, the widespread use of gloves without exposure to the
patient’s bodily fluids or the use of FFP2 masks for isolation
from droplets, revealed by our study, are practices that contradict
international guidelines and contribute to waste of resources and
environmental pollution.?” This underlines how the role of the
hospital in IPC is not limited to providing PPE and other medical

devices but requires a commitment to ensure continuous training
of staff to protect both patients and HCWs and reduce healthcare
costs and environmental impact.

In this context, a key role could be played by the hospital IPC
team. In fact, several studies have shown that the presence of a
dedicated IPC team and protocols significantly increases HCWs’
adherence to IPC protocols, thereby reducing the incidence of
HAIs.?®2°

On the other hand, in a meta-analysis, Thandar et al. found
that while the presence of IPC teams was correlated with in-
creased knowledge and better adherence to IPC practices among
nurses, it was not significantly associated with a reduction in
HAIs. However, as highlighted by the authors themselves, all
the nine studies included in the meta-analysis were of low quality
and further evidence is needed.°

Our study clearly shows that the presence of an IPC team in
hospitals has a positive impact on all the outcomes considered,
suggesting it could play a key role in IPC implementation, identi-
fying knowledge gaps and adherence barriers across various pro-
fessional categories and departments, then developing and
evaluating tailored programmes based on these needs.
Therefore, institutional support should aim to implement this
model, especially in public and under-resourced hospitals. In
addition, these findings underscore the critical role of medical
education in addressing AMR, emphasizing the need for struc-
tured and mandatory IPC training. Integrating IPC and AMS into
both undergraduate and postgraduate curricula is essential to
ensure that future HCWs develop the necessary competencies
for responsible antibiotic use and infection prevention.

While the distribution of the questionnaire through social
media allowed for rapid and nationwide dissemination, it may
have also introduced selection bias, as voluntary respondents
might have been more sensitive and committed to IPC-related
topics. This could have led to an overestimation of IPC knowledge,
practices and education among HCWs. Additionally, the reliance
on self-reported data rather than direct observations introduces
the possibility of recall bias and social desirability bias, potentially
affecting the accuracy of responses. Self-completion of the ques-
tionnaire, while facilitating broad participation, may have also re-
sulted in incompleteness or inaccuracies compared to assisted
administration. Future studies should consider incorporating dir-
ect observational methods or randomized sampling approaches
to obtain more objective measurements of IPC adherence and
validate these findings.

Despite these limitations, this study provides valuable insights
for health policy and educational strategies, emphasizing the ur-
gent need for multilevel interventions to strengthen IPC and
combat AMR. Updating health science curricula to ensure com-
prehensive IPC and AMS training is crucial for equipping future
HCWSs with the necessary skills and awareness. Additionally, tar-
geted and ongoing IPC training programmes must be implemen-
ted across all career stages to maintain adherence to best
practices. Institutional support should be prioritized, particularly
in public and under-resourced hospitals, to ensure equitable ac-
cess to resources, structured IPC programmes and continuous
monitoring. Strengthening governmental policies to support IPC
and AMR containment at a national level is equally essential. A
holistic approach that integrates medical, societal and environ-
mental strategies is critical in addressing IPC challenges and
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AMR. Recognizing the interconnectedness of human, animal and
environmental health, efforts should extend beyond healthcare
settings. Given that 74% of antibiotics are used in intensive farm-
ing, as highlighted by the World Organization for Animal Health
(WOAH), tackling AMR must also involve reducing antibiotic use
in agriculture, promoting sustainable food systems and fostering
individual behavioural changes to limit unnecessary antibiotic
consumption.>>32 These comprehensive measures are essential
to fostering a culture of safety for both staff and patients while
contributing to the global effort to combat HAIs and AMR.
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