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ABSTRACT

Aim: To describe and compare attitudes toward hand hygiene and the perceived effectiveness of prevention methods among
nursing students and registered nurses at a university and its affiliated university hospital.

Design: A descriptive cross-sectional comparative survey.

Methods: A total of 201 first- and final-semester nursing students and registered nurses completed the World Health
Organisation's ‘Perceptions Survey for Health-Care Workers’. The survey examined perceptions on hand hygiene, patient safety
and the usefulness of improvement measures. Responses were analysed using descriptive statistics.

Results: Nursing students consistently rated the importance of hand hygiene and related interventions higher than registered
nurses. Students particularly emphasised the availability of hand disinfectants, ongoing education and supportive leadership.
Both groups acknowledged the role of management support, regular feedback and organisational policies in reinforcing optimal
hand hygiene.

Conclusion: Differences in attitudes between nursing students and registered nurses underscore the need for ongoing educa-
tion, strong managerial involvement and supportive policies to sustain adherence. Strengthening these factors can help maintain
positive perceptions formed during training and enhance patient safety in clinical practice.

Implications for the Profession and/or Patient Care: Educational curricula and workplace strategies that prioritise hand
hygiene may help lower healthcare-associated infections. Management-led feedback, continuous training and accessible hand
hygiene resources offer additional support for safe patient care.

Impact: What problem did the study address? Low adherence to hand hygiene is a key driver of preventable infections. What
were the main findings? Nursing students rated hand hygiene and improvement measures more highly than registered nurses,
highlighting a need for strategies that sustain positive attitudes during the transition from education to clinical practice. Who will
benefit? Nurse educators, clinical leaders and healthcare workers can use these findings to improve infection prevention across
educational and practice settings.

Reporting Method: We adhered to STROBE guidelines for cross-sectional research.

Patient or Public Contribution: No patients or members of the public were involved in designing or conducting this study,
which focused on perceptions of nursing students and registered nurses.

This is an open access article under the terms of the Creative Commons Attribution License, which permits use, distribution and reproduction in any medium,
provided the original work is properly cited.
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Summary

« What does this paper contribute to the wider global
clinical community?

o Provides comparative insights into how hand hy-
giene attitudes differ between novices and experi-
enced nurses.

o Highlights the value of ongoing managerial support
and education in reinforcing best practices.

o Encourages bridging the gap between theoretical
knowledge and clinical realities to enhance patient
safety.

1 | Introduction

Healthcare-associated infections (HAIs) pose a significant
threat in healthcare settings, affecting patients, visitors and
healthcare workers (HCWs) alike (OECD 2020). In combating
these infections, hand hygiene (HH) emerges as a simple yet ef-
fective strategy, with nurses playing a pivotal role in ensuring
HH compliance and reducing HAIs (World Health Organization
and WHO Patient Safety 2009; ICN—International Council of
Nurses 2023). Despite established guidelines, HH adherence
remains suboptimal, influenced by behavioural, organisational
and educational factors (World Health Organization and WHO
Patient Safety 2009; World Health Organization 2009; Erasmus
et al. 2010; Pittet et al. 2000).

Previous research highlights that HCWs' perceptions and atti-
tudes strongly influence HH practices (Erasmus et al. 2010; Pittet
et al. 2000; Afework and Tamene 2025). Nursing students and
registered nurses (RNs) represent two groups at different stages
of professional development; students are still forming their in-
fection prevention behaviours, while RNs have established rou-
tines shaped by clinical experience. No previous studies directly
comparing HH perceptions between nursing students at different
points in their education and practicing RNs were identified in
the literature review. However, studies have examined HH per-
ceptions within various HCW groups, including nursing students
(Zimmerman et al. 2020; Barrett and Randle 2008; Labrague
et al. 2018; Linnik et al. 2024), RNs, physicians and other clin-
ical staff (Afework and Tamene 2025; Tan and Olivo 2015;
Sopjani 2016; Dehghan Manshadi et al. 2022; Oh 2019), revealing
differences in adherence and attitudes. These findings suggest
that clinical experience and context may shape HH perceptions
and attitudes. Yet, the specific comparison between nursing stu-
dents at different stages of education and practicing RNs remains
unexplored, leaving a gap this study aims to address.

Understanding these differences is essential for improving
HH training and adherence strategies in both education and
clinical practice. This study addresses this gap by examining
HH attitudes among nursing students and RNs, using the
World Health Organisations (WHO) ‘Perceptions Survey for
Health-Care Workers” (WHO 2009a). Previous findings have
demonstrated that knowledge levels differ between nursing
students and RNs (Blomgren et al. 2024), raising the ques-
tion of whether differences also exist in their perceptions and
attitudes toward HH as these are based on their knowledge
(Hadziabdic et al. 2020). This study focuses on studying these

potential differences, hypothesizing that nursing students and
RNs differ in how they perceive preventive measures and HH
attitudes.

2 | Background

HATs remain a persistent challenge in healthcare, with HH rec-
ognised as the most effective measure to prevent transmission
(World Health Organization and WHO Patient Safety 2009). To
improve HH adherence, the WHO developed the Multimodal
Hand Hygiene Improvement Strategy, which targets behaviour
change through five core components: system change, train-
ing, monitoring, reminders and safety culture (World Health
Organization 2009). Research demonstrates that interventions
addressing multiple behavioural determinants are more effec-
tive than singular approaches (Luangasanatip et al. 2015; Huis
et al. 2012).

The Theory of Planned Behaviour (TPB) provides a useful frame-
work for understanding HH adherence. According to TPB, three
primary factors shape behaviour: attitudes, subjective norms
and perceived behavioural control (Ajzen 1991). In the HH
context, attitudes refer to HCWs' beliefs about the effectiveness
and necessity of HH, subjective norms reflect social and profes-
sional expectations and perceived behavioural control relates
to the ability to perform HH given external constraints. Studies
have shown that stronger perceived control and positive atti-
tudes are associated with higher HH adherence (Sax et al. 2007;
Braithwaite et al. 2017). In this study, the TPB (Ajzen 1991) was
used as a theoretical lens to relate HH perceptions among nurs-
ing students and RNs to the constructs of attitudes, subjective
norms and perceived behavioural control.

Beliefs, which shape attitudes, develop through socialisation
with peers, colleagues and institutions such as healthcare organ-
isations and universities (Ajzen 1991). However, the foundation
of these beliefs lies in an individual's knowledge of the subject
(Hadziabdic et al. 2020). Addressing knowledge gaps can there-
fore influence perceptions and attitudes toward previously mis-
managed behaviours, including HH. Our earlier study showed
that knowledge disparities exist between nursing students and
RNs, with first-semester students demonstrating significantly
lower knowledge (Blomgren et al. 2024) than RNs, which could
affect their beliefs and therefore attitudes.

Further complicating HH adherence is the variation in knowl-
edge and perceptions across different HCW groups. While for-
mal education provides a theoretical foundation for infection
prevention, real-world practice shapes HH attitudes over time
(Zimmerman et al. 2020; Barrett and Randle 2008). Nursing stu-
dents, who are still in training, may develop different perspec-
tives on HH compared to RNs, who integrate HH into their daily
routines within an established workplace culture (Labrague
et al. 2018). Perceived barriers, such as a lack of time, inadequate
resources and inconsistent role modelling, further influence ad-
herence (Tan and Olivo 2015; Sopjani 2016). Additionally, the
absence of structured feedback on infection prevention efforts
has been highlighted as a challenge for HCWs, potentially im-
pacting their ability to sustain proper HH practices (Dehghan
Manshadi et al. 2022).
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To better understand these differences, the WHO developed the
‘Perceptions Survey for Health-Care Workers’, a validated tool
for assessing HH attitudes (World Health Organization 2009;
WHO 2009a). Studies utilising this survey have identified varied
perceptions across different HCW groups, the impact of organi-
sational support, and correlations between positive attitudes and
higher HH adherence (Dehghan Manshadi et al. 2022; Oh 2019;
Qasmi et al. 2018). However, no research directly comparing nurs-
ing students in different semesters and RNs has been found, despite
their different professional stages and exposure to HH protocols.

Given this gap in knowledge, this study aims to compare HH
perceptions and attitudes between nursing students and RNs,
using the WHO Perceptions Survey for Health-Care Workers.
By examining these differences, we seek to provide insights into
how HH training and workplace culture influence adherence at
different stages of professional development.

3 | The Study
3.1 | Aim

The aim of this study was to describe and compare attitudes to-
ward HH and the perceived effectiveness of prevention methods
among nursing students and RNs at a Swedish university and its
affiliated university hospital.

4 | Methods
4.1 | Design

A descriptive cross-sectional total survey design was used to
compare attitudes toward HH and perceived prevention ef-
fectiveness among nursing students and RNs. The WHO's
‘Perception Survey for Health-Care Workers’ (WHO 2009a)
served as the primary data collection instrument.

4.2 | Study Setting and Sampling

This study was conducted at a Swedish university and an affili-
ated university hospital. Three distinct participant groups were
targeted:

First-semester nursing students (T1): In their first semester of
a three-year bachelor's nursing programme, they have received
foundational infection prevention and control (IPC) education,
including transmission routes, HH and sterilisation techniques.
They also have had clinical placement experience, giving them
exposure to HH practices in healthcare settings.

Final-semester nursing students (T6): In their sixth and last se-
mester. By this stage, they had advanced IPC knowledge, focus-
ing on HAIs and quality control. All T6 met the qualification
requirements to work as assistant nurses starting from the third
semester of their training.

RNs: Clinically active in 12 wards (geriatrics, medicine, surgery)
of the university hospital, which had an established IPC unit

adhering to the WHO's Multimodal Hand Hygiene Improvement
Strategy (WHO 2009b). The IPC unit provided the infrastruc-
ture for HH improvement, including training tools, evaluation
and feedback mechanisms, reminders and ongoing work on pa-
tient safety issues. RNs had access to an interactive education
programme on HH and dress code through the education in-
tranet software, which they were expected to complete annually.

In total, 487 individuals were invited, including all T1 and T6
students and all RNs in the relevant departments. Response
rates were 56% for T1 (n=71), 57% for T6 (n=46) and 30%
for RNs (n=284), with a total of 201 participants (41% overall
response).

4.3 | Instrument With Validity and Reliability/
Data Source

Data were collected using the WHO's ‘Perception Survey for
Health-Care Workers’ (WHO 2009a), which underwent a
forward-backward translation into Swedish and was reviewed
by an expert panel (World Health Organization, 2016). Some
items were contextually adapted to fit the respondent group,
such as replacing ‘your ward” with ‘a hospital ward’ or adjust-
ing the wording to reflect either student or professional clinical
environments (e.g., use of ‘teacher’ vs. ‘supervisor’). These adap-
tations were made to keep the original meaning of the questions
while making them easier to understand and more relevant for
each group.

The survey included 24 questions derived from parts one and
two of the original WHO perception survey, focusing on percep-
tions of HH, patient safety, HAIs and the effectiveness of mea-
sures aimed at improving HH.

Adjective descriptors were added after data collection, placed
between the original endpoints of the Likert scales (Streiner
et al. 2015). Subsequently, the survey results were organised into
five distinct domains, each addressing specific aspects related to
HH and healthcare perceptions:

1. HH and Patient Safety: Participants' perceptions of HH, as-
sessed with three questions on a 4-point Likert scale.

2. Effectiveness of HH Improvement Actions: Descriptions
of the perceived effectiveness of various HH improvement
measures, assessed with eight questions on a 7-point Likert
scale.

3. HH Practices and Perceptions in Healthcare Settings: The
perceived importance of and effort related to HH practices
within healthcare settings, assessed with four questions on
a 7-point Likert scale.

4. Perceived Support and Awareness in HH Improvement:
Perceptions of support and awareness concerning HH im-
provement efforts, assessed with six questions on a 7-point
Likert scale.

5. Self-reported HH Behaviour and Risk Perception:
Evaluation of self-reported HH behaviours and perception
of infection risks, assessed with three numeric response
questions ranging from 0 to 100%.
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TABLE1 | Demographic data of the study population. First semester students (T1), last semester students (T6) and registered nurses (RN).

Variable T1 (n=71) T6 (n=46) RN (n=284)
Age? 22 (20.00-25.25) 26 (23.00-29.25) 34 (28.00-46.75)
Female, n (%) 56 (78.9) 40 (87) 73 (86.9)
Male, 1 (%) 15 (21.1) 6 (13) 11 (13.1)
Experience of work as an assistant nurse, n (%) 29 (40.8) 34 (73.9)

Working experience as a nurse?

9 (2.50-16.00)

aYears, median (IQR).

For detailed descriptions of each domain, Likert scale details
and descriptors, see Data S1.

The questionnaire was pilot tested (n=20, not included in the
dataset), resulting in minor changes in phrasing.

4.4 | Data Collection

Data were collected between December 2020 and January 2021,
during the peak of the COVID-19 pandemic, through a web-
based survey. Participants were accessed via institutional email
lists obtained from the university and hospital administration. A
week before the survey became available, an information letter
explaining the study's purpose was sent to all eligible partici-
pants. Throughout the one-month data collection period, two
reminders were sent via e-mail, 2weeks apart. Nursing students
received information through their student e-mail accounts,
while RNs received information through secretaries and depart-
ment heads. T1 and T6 were also informed during an online lec-
ture. Necessary permissions were obtained from the university
and hospital authorities.

4.5 | Data Analysis

Descriptive statistics were used to present the data, with values
given as numbers, percentages, means (m) with standard devi-
ations (SD) and medians (md) with interquartile ranges (IQR).
The Kruskal-Wallis test was applied for all group comparisons
to assess significant differences, given the ordinal nature of the
data. When the Kruskal-Wallis test indicated a significant dif-
ference, post hoc Dunn's test was conducted to identify specific
group differences, with p-values adjusted for multiple compar-
isons using the Bonferroni correction. A p-value of <0.05 was
considered statistically significant. Due to data skewness, non-
parametric statistical analyses were used.

Data were analysed using the Statistical Package for the Social
Sciences version 28 (SPSS Inc., Chicago, IL, USA).

4.6 | Ethical Considerations

This study adhered to the Declaration of Helsinki
(World Medical Association 2013) and Swedish law
(Riksdagsforvaltningen, n.d.). A specific approval from a
research ethics committee was not required as there was no

processing of sensitive personal data, and the study did not
pose any physical or mental harm to participants. Necessary
permissions were obtained from relevant authorities. The web-
based questionnaire included information about the study's
purpose, voluntary nature and confidentiality. Furthermore,
the participants were informed that by submitting the com-
pleted questionnaire, they consented to participate in the
study. Participants received this information at the start of the
questionnaire, before providing consent, all responses were
anonymised and treated confidentially. This process ensured
informed consent and the protection of participants' privacy.

5 | Results
5.1 | Characteristics of the Sample

Most of the participants were female (n=169, 84.1%) and aged
between 19 and 64years, with a md age of 27 (23.00-34.75)
(Table 1). Approximately half of the nursing students (n =63,
55.3%) had prior experience working as an assistant nurse. The
md duration of working as an RN was 9 (2.50-16.00) years.

5.2 | Attitudes Toward HH
5.2.1 | HH and Patient Safety

The perceived impact of HATs on patient clinical outcomes was
high across all groups, with a mean (m + SD) of 2.94 +0.54 for
T1, 3.20+0.58 for T6 and 3.10 +0.64 for RNs (Table 2; mds also
provided). The effectiveness of HH in preventing HAIs was
considered very high by T1 (3.86 £0.35), T6 (3.91+0.29) and
RNs (3.71+0.55), with T6 considering it more effective than
RNs (p=0.049). Moreover, among all patient safety issues
within the ward, the importance of HH was perceived as a very
high priority by all groups (T1: 3.77 + 0.49, T6: 3.61 = 0.54, RNs:
3.39+0.81), although T1 perceived it as more important than
RNs (p=0.003). For further details, see Data S2.

5.2.2 | Effectiveness of Actions to Improve
HH Adherence

All groups perceived accessibility to alcohol-based handrub as
very effective in permanently improving HH at their institu-
tion, with mean scores of 6.66+0.74 for T1, 6.52+0.91 for T6
and 6.47 +0.93 for RNs (Table 2). Similarly, receiving education
was perceived as highly effective by all groups (T1: 6.66+0.61,
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T6: 6.43+0.96, RNs: 6.18 £1.17), with T1 perceiving education
as a more effective action to improve HH compared to RNs
(p=0.024). For further details, see Data S3.

Simple and clear instructions were perceived as very effective in
improving HH adherence by T1 (6.17 +1.10), and quite effective by
T6 (5.87+1.38) and RNs (5.54+1.55). T1 found simple and clear
instructions to be more effective compared to RNs (p=0.029).

Receiving regular feedback and setting ‘a good example’ by al-
ways practising HH as recommended were considered very ef-
fective actions by T1 (6.26 +0.92) and T6 (5.89 +1.65), and quite
effective by RNs (5.80 % 1.49). However, the differences were not
statistically significant.

T1 (5.46 +1.48) perceived the presence of HH posters as re-
minders to be quite effective compared to T6 (4.74+1.71) and
RNs (4.60+1.69), who found them to be effective. T1 con-
sidered posters and reminders to be more effective than RNs
(p=0.004).

Patient involvement in reminding HCWs to practise HH was
considered a moderately effective action by T1 (4.06+2.03),
and an effective action by T6 (4.55+2.23) and RNs (4.61 +1.95).
However, the differences were not statistically significant.

5.2.3 | HH Practices and Perceptions in
Healthcare Settings

Regarding organisational priority, all groups perceived that the
nursing programme or hospital management places high impor-
tance on maintaining optimal HH, with mean scores as follows:
T1 (6.13+1.02), T6 (5.69+1.28) and RNs (5.33+1.56) (Table 2).
T1 perceived this as significantly more important compared to
RNs (p=0.004). For further details, see Data S4.

T1 (6.07 £1.06) rated the importance of their peers' and educa-
tors’ commitment to optimal HH performance as high, while T6
(5.15£1.40) and RNs (5.17 £1.20) rated it as moderately import-
ant. T1's perception of this importance was greater than both T6
(p<0.001) and RNs (p <0.001).

When considering the importance patients place on optimal
HH, survey results indicate that T1 (5.55 £ 1.44) perceived this as
high, T6 (5.04+1.87) rated it as moderate and RNs (4.19 +1.81)
considered it somewhat important. RNs rated the importance
that patients place on optimal HH lower than both T1 (p <0.001)
and T6 (p=0.025).

The effort required to perform good HH was considered low
by T1 (3.23+1.74) and very low by T6 (2.65+1.52) and RNs
(2.34£1.63). RNs perceived a significantly lower effort required
compared to T1 (p=0.001).

5.2.4 | Perceived Support and Awareness in HH
Improvement

The use of alcohol-based handrubs was well tolerated by T1
(5.35+1.61), T6 (5.76+1.48) and very well tolerated by RNs

(6.04+1.38) (Table 2). RNs rated the use of alcohol-based han-
drubs as more tolerable than T1 (p=0.007). For further details,
see Data S5.

All groups acknowledged that knowing the results of HH obser-
vations is very helpful for them and their colleagues in improv-
ing HH practices.

When considering the impact of being observed and pay-
ing more attention to HH, both T1 (5.80+1.43) and T6
(5.45+1.52) perceived it as having a significant impact, while
RNs (5.01 £1.47) considered the impact somewhat lower. T1
found the act of being observed to have a greater impact than
RNs (p=0.001).

The importance of participating in educational activities to im-
prove one's HH practices was rated very high by T1 (6.20 £ 1.09),
high by T6 (5.70+1.42) and somewhat important by RNs
(5.29+1.26). T1 rated educational activities as significantly
more important than RNs (p <0.001).

When evaluating perceived support from management in
improving HH, T1 (6.41+0.88) reported very high support,
whereas T6 (5.52+1.35) reported high support, and RNs
(5.23+1.48) perceived somewhat high support. T1 experienced
significantly more support from management compared to both
T6 (p=0.001) and RNs (p <0.001).

Awareness of one's role in preventing HAIs through improved
HH practices was perceived as having increased considerably
for both T1 (6.26 £1.15) and T6 (6.17+1.25) and to a lesser ex-
tent for RNs (5.95+1.27) during their education, with no signif-
icant differences among the groups.

5.2.5 | Self-Reported HH Behaviour
and Risk Perception

The perceived risk of patients developing a HAI was esti-
mated at 28.03%+20.21% by T1, 34.33%+21.67% by T6 and
40.81% +23.79% by RNs. The perceived risk by T1 was signifi-
cantly lower compared to RNs (p=0.003). For further details,
see Data S6.

In evaluating how often HCWs comply with HH protocols, T1
reported an adherence rate of 76.35% +12.94% and T6 reported
74.87%+14.14%. RNs perceived adherence to be significantly
higher, at 85.56% +11.34%, compared to both T1 (p <0.001) and
T6 (p <0.001).

Regarding self-reported adherence to HH in required situations,
T1 reported an adherence rate of 91.73%+9.34%, T6 reported
92.27% =+ 7.78% and RNs reported 92.89% + 6.40%. No significant
differences were found between the groups.

6 | Discussion
This study uniquely compares HH perceptions between nursing

students and RNs. Consequently, direct comparisons with previ-
ous studies are only partially applicable.
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The main findings indicate that first-semester nursing students
perceive HH as more critical compared to RNs, aligning with
literature on the influence of education and clinical exposure
(World Health Organization and WHO Patient Safety 2009;
ICN—International Council of Nurses 2023). Additionally, re-
search underscores a positive correlation between favourable HH
attitudes and adherence rates among nursing students, which
is influenced by the workplace setting and culture (Labrague
et al. 2018). These findings align with previous research, re-
ported in a systematic review, on behavioural and attitudinal in-
fluences on HH (Afework and Tamene 2025) and reflect broader
findings in the literature, in various HCW groups that empha-
sise the impact of clinical experience, education and organisa-
tional support (World Health Organization and WHO Patient
Safety 2009; Pittet et al. 2000; Zimmerman et al. 2020; Barrett
and Randle 2008; Labrague et al. 2018; Linnik et al. 2024; Tan
and Olivo 2015; Sopjani 2016; Ajzen 1991). However, these stud-
ies did not compare nursing students and RNs. Nursing students
often perceive other HCWs as key influencers for HH adher-
ence, driven by a desire to conform to the norms of the clinical
environment (Tan and Olivo 2015). Such a trend suggests that
the emphasis on infection control within the curriculum sig-
nificantly impacts nursing students’ perspectives (Zimmerman
et al. 2020; Barrett and Randle 2008). This may also explain the
observed discrepancy in perceptions regarding the extent to
which HCWs perform proper HH. Nursing students did not per-
ceive the adherence of HCWs to be as high as the RNs rated their
own adherence. This discrepancy may, in part, reflect social de-
sirability bias, particularly among RNs, who may overestimate
their own adherence due to professional norms or expectations
(Contzen et al. 2015). Since no observational data were collected,
the possibility that self-reports do not fully align with actual be-
haviour should be considered when interpreting these findings.

Furthermore, the findings in this study underscore the acknowl-
edged effectiveness of HH improvement actions. All groups
recognised the importance of accessibility to HH resources
and education, as outlined in the WHO's guidelines (World
Health Organization 2009). These findings resonate with sys-
tematic reviews, which affirm the effectiveness of diverse be-
haviour change determinants, such as education and resource
availability, in promoting HH adherence (Labrague et al. 2018;
Luangasanatip et al. 2015; Huis et al. 2012). Recent evidence
also shows that localised training and continuous education
significantly enhance both the perceived effectiveness and long-
term sustainability of HH practices (Saito et al. 2023). This high-
lights the need for ongoing education and continuous provision
of resources.

Regarding the role of feedback and role modelling, the high
value placed on both by both nursing students and RNs in this
study aligns with previous research emphasising the critical
role of leadership in fostering a safety culture (World Health
Organization and WHO Patient Safety 2009; Sax et al. 2007).
Regular feedback, along with HH practices demonstrated by
management and senior staff, is crucial in reinforcing these hab-
its. Nevertheless, there are challenges, including issues related
to self-efficacy, organisational support (Tan and Olivo 2015;
Sopjani 2016) and the availability of resources (Qasmi
et al. 2018). These findings highlight the need for active man-
agerial involvement in both providing resources and upholding

HH standards, which is also desired by HCWs in our previous
qualitative study (Blomgren et al. 2021).

The perceived greater managerial support among students com-
pared to RNs may reflect the educational focus on HH (Labrague
et al. 2018). Bridging this gap in clinical practice is crucial, as it
could lead to enhanced adherence to HH protocols and overall
improvement in patient safety outcomes.

The findings of this study further shed light on perceptions
of patient involvement in reminding HCWs to perform HH.
Both nursing students and RNs perceived this strategy as only
moderately effective, despite increasing attention to patient en-
gagement within healthcare. This may indicate that healthcare
professionals underestimate the potential influence of patient
reminders, or that such involvement is not yet fully embedded
in clinical routines. Structural barriers, such as power dynam-
ics, time constraints, or unclear expectations, may also limit
patients’ ability or willingness to speak up. These findings high-
light a gap between the ideals of patient-centred care and cur-
rent perceptions in practice, suggesting a need for organisational
support and cultural change to empower patients as active part-
ners in infection prevention (Eng et al. 2021). This suggests an
opportunity to incorporate patient-centred approaches into HH
adherence strategies, potentially serving as an additional rein-
forcement mechanism (Landers et al. 2012).

This study adds to the understanding of how perceptions and
attitudes toward HH differ between nursing students and RNs.
These contrasts may reflect differences in perceived behavioural
control, attitudes and subjective norms experienced by students
and RNs. The disparities in education, experience and workplace
environments between these groups provide valuable insights into
the influence of these factors on HH behaviour, resonating with
the principles of the Theory of Planned Behaviour (Ajzen 1991).
Importantly, our findings identify specific gaps in support and re-
sources which, if addressed, could significantly enhance favour-
able perceptions and attitudes toward HH practices.

The findings in this study can be related to the Theory of
Planned Behaviour (Ajzen 1991), which proposes that be-
haviour is shaped by attitudes, subjective norms and perceived
behavioural control. First-semester students' strong belief
in the importance and effectiveness of HH reflects the TPB
component of attitudes. Their emphasis on the influence of
educators and peers aligns with subjective norms, shaped by
early expectations during training. Differences in perceived
management support and the effort required for HH relate
to perceived behavioural control, influencing how feasible
adherence seems in practice. Students reported stronger in-
stitutional support and a clearer sense of their role in infec-
tion prevention, potentially enhancing their perceived ability
to perform proper HH. In contrast, RNs reported lower per-
ceived support and placed less emphasis on educational ini-
tiatives, which may reduce their sense of control, especially
when compounded by external barriers such as workload,
time constraints and inconsistent feedback. These findings
align with evidence from infection control research highlight-
ing how social and organisational factors, including feedback,
workload and leadership, influence HH behaviour among
HCWs (Afework and Tamene 2025).
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Additionally, it is important to consider the context in which the
data were collected, during the peak of the COVID-19 pandemic
in Sweden (OECD 2021). The heightened attention to infection
prevention at that time may have influenced participants’ per-
ceptions, particularly among nursing students navigating both
clinical training and global uncertainty. This context could help
explain the especially strong endorsements observed in the stu-
dent group. A follow-up study conducted in the post-pandemic
period could offer valuable insight into how these perceptions
have evolved and whether early attitudes are sustained or di-
minished over time.

The finding that first-semester students reported more positive
attitudes toward HH than RNs highlights the potential impact
of early education and training. This may reflect the strong
emphasis on infection prevention in academic settings and the
prominent role of teachers and clinical role models (Zimmerman
et al. 2020). According to the Theory of Planned Behaviour
(Ajzen 1991), such influences relate to subjective norms, where
students are motivated by the expectations of educators, clinical
supervisors and peers. In contrast, the more moderate ratings
among RNs suggest that these attitudes may shift over time as
clinical realities, such as time pressure, workplace norms and
inconsistent feedback, begin to influence practice. The higher
perceived managerial support among students may also reflect
differences between academic and clinical environments, where
support structures are more visible and consistent. These find-
ings raise the possibility that the transition from education to
clinical practice may influence both subjective norms and per-
ceived behavioural control, thereby affecting HH adherence.

6.1 | Strengths and Limitations of the Work

A key strength of our methodology is the inclusion of both nov-
ice and more advanced nursing students alongside fully quali-
fied RNs, thus capturing a spectrum of experience (Creswell and
Creswell 2018). Additionally, the use of the WHO ‘Perception
Survey for Health-Care Workers’ a validated and widely rec-
ognised instrument for assessing perceptions and attitudes of
HH further enhances the study's credibility (WHO 2009b).
However, the post hoc addition of descriptors may have influ-
enced interpretation (Streiner et al. 2015). Nevertheless, the aim
was to enhance the comprehensibility of the data. Although
minor contextual adaptations were made to tailor the survey
to students and RNs, the original meaning and structure of the
WHO questions were preserved, which limits the risk of mea-
surement bias (Polit and Beck 2021). As the study relied on self-
reported data, the possibility of social desirability bias cannot be
entirely excluded, particularly among RNs who may feel profes-
sional pressure to report high adherence (Contzen et al. 2015).
However, this risk is likely reduced by the anonymous nature
of the responses and the absence of personal contact with the
researcher, both factors known to promote more honest report-
ing in internet-based self-report surveys (Polit and Beck 2021;
Vésteinsdéttir et al. 2019).

The predominantly female sample reflects typical nursing de-
mographics, contributing to the study's representativeness
(Kearns and Mahon 2021). Despite this, the low internal drop-
out rate (1%) suggests that the perception assessment tool was

effective, and the pandemic offered a unique context for study-
ing HH practices under increased demand.

However, some limitations should be acknowledged. The re-
sponse rate among RNs (30%) may have introduced selection
bias, as non-responders might systematically differ from partic-
ipants, potentially limiting the representativeness and general-
isability of the findings (Creswell and Creswell 2018; Petrie and
Sabin 2020). This concern is particularly relevant in the context
of the COVID-19 pandemic, where elevated stress and workload
may have reduced survey participation among nurses (Kisely
et al. 2020; Nashwan et al. 2021).

While descriptive statistics identified significant differences,
they cannot establish causality or fully explain the complex
factors influencing HH behaviour. Future research should em-
ploy qualitative methods to gain deeper insights into the evolu-
tion of HH attitudes across educational and experiential levels
(Creswell and Creswell 2018). Such qualitative findings can be
used to develop hypotheses for further testing and to study the
multifactorial influences on HH behaviour.

6.2 | Recommendations for Further Research

Future research could focus on tracking changes in HH percep-
tions and practices over time, from nursing education to clinical
practice, and integrate qualitative methods to uncover deeper
behavioural drivers. These insights are crucial for bridging ed-
ucational and clinical practice gaps, improving adherence and
reducing HATs.

6.3 | Implications for Policy and Practice

The results of this study underscore the importance of con-
tinuously nurturing and reinforcing positive HH attitudes,
particularly as new graduates enter the workforce. Hospital
management and unit leaders should prioritise visible support,
regular feedback and easy access to resources, such as alcohol-
based handrub, to ensure that theoretical ideals persist in clini-
cal settings. Structured HH feedback sessions, peer mentorship
programmes and leadership-led reminders can reinforce adher-
ence and strengthen a safety culture. These interventions may
help bridge the gap between educational emphasis and clini-
cal realities, particularly for newly graduated nurses. Nursing
programmes could also coordinate with healthcare facilities to
align academic teaching with workplace culture, bridging the
gap between classroom learning and daily practice.

7 | Conclusion

Comparing HH perceptions among nursing students and RNs
revealed that first-semester students exhibit particularly strong
endorsements for HH's importance and the effectiveness of
improvement actions, more so than final-semester students or
RNs. These differences may stem from varying levels of clini-
cal exposure, perceived feedback and workplace realities, and
can also be understood in relation to attitudes, subjective norms
and perceived behavioural control, as outlined in the Theory
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of Planned Behaviour (Ajzen 1991). The findings reinforce
the need for strategies that maintain positive attitudes formed
during training and highlight the crucial roles of education,
managerial support and a supportive organisational culture in
promoting consistent HH adherence to reduce HAIs. Based on
these findings, interventions such as structured feedback, peer
mentorship and leadership-led role modelling should be consid-
ered to sustain adherence over time. In addition, nursing pro-
grammes could collaborate more closely with clinical settings to
better align academic preparation with workplace expectations.
Future research should explore how perceptions, attitudes and
behaviours differ across groups at similar stages of education or
clinical practice, particularly in the post-pandemic context. In
addition, qualitative studies could provide deeper insight into
perceptions, contextual influences and behavioural drivers be-
hind HH behaviour.
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