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Introduction

Hand hygiene (HH) has a long history and remains a fundamental practice in
infection prevention. For centuries, handwashing with soap and water was un-
derstood primarily as a matter of personal, religious and cultural hygiene ra-
ther than as a measure to prevent the transmission of disease. This changed in
the nineteenth century when Ignaz Semmelweis showed that hospital-acquired
infections could be transmitted via the hands of healthcare workers (HCWs).
His introduction of hand cleansing with a chlorinated lime solution before ex-
amining women in the maternity ward dramatically reduced maternal mortal-
ity from puerperal fever and became an early example of how observation,
explanation and action could prevent infection in healthcare (1,2).

However, the history of HH also illustrates a challenge that remains rele-
vant today. Although Semmelweis recognised the problem, explained its
likely mechanism and introduced an effective preventive measure, he strug-
gled to achieve sustained changes in practice among colleagues and adminis-
trators (1). In this sense, the history of HH is not only a history of scientific
discovery but also a history of how knowledge, beliefs and contextual condi-
tions shape sustained HH practice.

More than a century later, modern HH improvement strategies have ad-
dressed this challenge through multimodal approaches, combining alcohol-
based handrub at the point of care with education, reminders, feedback, staff
involvement and institutional support. Such strategies indicate that improving
HH depends not only on knowing what should be done but also on creating
the conditions that enable recommended practices to become part of everyday
care (3,4).

Today, HH is supported by extensive evidence, clear guidelines and global
patient safety initiatives (1,3—5). Nevertheless, healthcare-associated infec-
tions (HAIs) remain a major challenge (5-7), and adherence to HH recom-
mendations continues to be inconsistent (2,5,8). This gap between established
recommendations and clinical practice raises important questions about HH-
related knowledge, beliefs, perceptions and attitudes, as well as the contextual
conditions that influence HH behaviour.



Background

Healthcare-associated infections

According to the World Health Organization (WHO), HAIs, also referred to
as nosocomial or hospital-acquired infections, are infections acquired during
the provision of care in a hospital or other healthcare facility that were neither
present nor incubating at the time of admission. HAIs may also become ap-
parent after discharge and can be acquired by HCWs and visitors (5).

HAISs are associated with prolonged hospital stays, a substantial burden of
disease and the spread of antimicrobial resistance. Based on data collected in
2022-2023, an estimated 4.3 million patients acquire at least one HAI annu-
ally in acute care hospitals across the European Union/European Economic
Area (6). HAIs also impose a substantial and potentially preventable financial
burden on healthcare systems, with related costs estimated to account for up
to 6% of public hospital budgets (9). Beyond their economic burden, HAIs
may result in long-term complications, disability and psychological distress
for patients, while also posing risks to families and HCWs (5).

Common examples of HAIs include catheter-associated urinary tract infec-
tions, ventilator-associated pneumonia, surgical-site infections and central-
line-associated bloodstream infections. Although not all HAIs are preventa-
ble, a systematic review and meta-analysis suggests that HAI rates can be re-
duced by 35-55% through multifaceted infection prevention and control (IPC)
interventions (10).

In Sweden, the 2023 point prevalence survey of HAIs and antimicrobial
use in acute care hospitals showed that 10.3% of surveyed inpatients had ac-
quired at least one HAI. This corresponded to approximately 76,000 cases an-
nually. The report estimated that one-third of the costs associated with pro-
longed inpatient care, corresponding to SEK 1.6 billion, could potentially be
avoided (11).

Among IPC interventions, HH is recognised as a key measure for prevent-
ing HAIs and interrupting pathogen transmission in healthcare settings (5,9).
HAIs may arise endogenously from a patient’s own microbial flora or be ac-
quired exogenously through contaminated hands, equipment or environmental
surfaces. Because HCWs’ hands can become contaminated through contact
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with both patients and their immediate surroundings, HH at the point of care
is essential for interrupting exogenous transmission (1,5).

Hand hygiene adherence

In the context of HH, adherence refers to the extent to which an individual’s
behaviour aligns with established guidelines or recommended practices (12).
HH refers to hand cleansing, including hand rubbing with alcohol-based
handrub and handwashing with soap and water, in accordance with the WHO
terminology (1). The WHO’s “My Five Moments for Hand Hygiene” specifies
that HH should be performed before touching a patient, before clean or aseptic
procedures, after body fluid exposure risk, after touching a patient and after
touching patient surroundings (1). The term adherence is increasingly used
because it acknowledges that individuals make autonomous decisions about
whether to follow recommendations, whereas compliance traditionally im-
plies a more passive or externally imposed form of behaviour (12). For con-
sistency, adherence is used throughout this thesis as the overarching term for
the extent to which HH behaviour conforms to recommendations, including
when synthesising findings from studies using the term compliance.

Although HH is simple and inexpensive, adherence to HH recommenda-
tions among HCWSs remains inconsistent across healthcare systems. The
WHO’s Global Report on Infection Prevention and Control describes HH ad-
herence as suboptimal worldwide. In studies in which no targeted improve-
ment interventions were implemented, average adherence was approximately
40% up to 2009 and 41% between 2014 and 2020 (5).

In Sweden, the Swedish Association of Local Authorities and Regions pre-
viously conducted national point prevalence measurements of adherence to
basic hygiene routines. In the 2023 measurement, adherence was approxi-
mately 81% in regional healthcare and 66% in municipal care (13). Although
basic hygiene routines include HH, they also encompass other components,
such as the use of gloves and protective clothing, and should therefore not be
interpreted as measures of HH adherence alone (14).

Adherence to HH recommendations is influenced by a combination of in-
dividual, organisational and environmental factors. Barriers include
knowledge gaps, low perceived risk, doubts about the effectiveness of HH,
inappropriate glove use, forgetfulness, skin irritation, limited or inconvenient
access to HH resources, heavy workload, understaffing, weak role modelling,
insufficient supervision, delayed or absent feedback, and a lack of supportive
leadership and safety culture. Taken together, these barriers demonstrate that
HH practice is shaped not only by access to guidelines, supplies and time but
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also by HCWs’ knowledge, beliefs, perceptions and attitudes, as well as by
the organisational conditions that determine whether recommended practices
are prioritised and sustained in everyday care (8).

Traditionally, direct observation has been the primary method for evaluat-
ing HH adherence, but this approach has significant methodological limita-
tions. These include limited coverage, observer bias and the Hawthorne effect,
whereby individuals alter their behaviour due to awareness of being observed
(15,16). In response, various electronic monitoring technologies have been in-
troduced to strengthen HH improvement strategies (15,17-23). Such systems
can register dispenser activations, generate adherence metrics and provide
real-time feedback to HCWs, often through visual or auditory cues. Several
intervention studies show that electronic reminder or monitoring systems can
produce short-term improvements in HH adherence (15,18-21).

While the technical performance of such systems had been described in sev-
eral studies (15,17-21), HCWs’ perceptions of participating in electronic re-
minder systems involving individual-level registration remained unexplored.

Factors influencing hand hygiene behaviour

HH behaviour is shaped by a combination of individual, organisational and
contextual conditions. Individual factors include knowledge gaps, attitudes,
perceived barriers, habits and forgetfulness. Organisational and contextual
conditions include workload, staffing, availability of HH resources, role mod-
elling, supervision, leadership and feedback. These factors help explain why
adherence to HH recommendations may vary between individuals and across
clinical contexts (8).

According to the WHO, sustained improvement in HH requires a multi-
modal approach that addresses several interdependent aspects of practice and
organisation. The WHO Multimodal Hand Hygiene Improvement Strategy
consists of five components: system change, education and training, evalua-
tion and feedback, reminders in the workplace, and an institutional safety cli-
mate that supports IPC and patient safety (4). Together, these components
constitute an evidence-based strategy for improving HH adherence across
healthcare settings. The continued relevance of multimodal improvement
strategies is also emphasised in the WHO Global Report on Infection Preven-
tion and Control 2024, which describes such strategies as central to IPC im-
plementation and to achieving system and behavioural change (5). Education
and feedback are particularly important components, as they support
knowledge, awareness and motivation among HCWs (4,8).
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Nurses play a central role in IPC and patient safety, as many preventive
interventions aimed at reducing HAIs are implemented, monitored and sus-
tained through everyday nursing practice (24). This role extends beyond the
performance of individual preventive measures. As caregivers, supervisors,
educators and leaders in clinical practice, nurses are expected to coordinate
safe care, reinforce hygiene routines, support students and colleagues, and up-
hold evidence-informed IPC standards (25). Nurses also constitute the largest
occupational group within the global health workforce and account for a sub-
stantial proportion of patient care activities across healthcare settings (26).

An understanding of HH as both a technical IPC measure and a professional
nursing responsibility develops during nursing education and is further rein-
forced through clinical experience. Nursing education provides a context in
which IPC principles, including HH, are taught and practised (27,28). Educa-
tion and training therefore play a central role in the WHO’s multimodal ap-
proach to improving HH (4), and this emphasis is maintained in more recent
guidance that prioritises IPC education in pre-graduate curricula and regular
in-service training for HCWs (27).

During clinical placements, nursing students encounter HH not only as for-
mal IPC content but also as an observed professional practice, where clinical
routines and professional role models may shape how HH is understood, pri-
oritised and performed (28,29). Previous studies have reported low to moder-
ate HH knowledge among nursing students (28,30-32). HH adherence has
similarly been reported as suboptimal (28), while self-reported HH practice
has been associated with academic level, recent HH training, awareness of HH
effectiveness and attitudes towards HH (33). Nursing students have generally
reported positive or moderate attitudes towards HH, although these attitudes
have not consistently translated into optimal self-reported HH practices
(31,33,34). Reported barriers and influences include time pressure and work-
load, skin problems, insufficient knowledge, glove use as a substitute for HH
and the influence of clinical role models (29).

Knowledge gaps regarding basic HH principles, transmission of microor-
ganisms and appropriate HH practices have also been reported among nurses
(35) and HCWs (36). Among nurses and other HCWs, HH has generally been
perceived as important, while organisational support, leadership, access to HH
resources, education and role modelling have been identified as factors influ-
encing HH practice (37,38). Despite this evidence, no studies were identified
that directly compared HH knowledge among nursing students at different
stages of education and registered nurses (RNs) using the same instrument.
Similarly, although HH-related perceptions and attitudes have been studied
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separately among nursing students, RNs and other HCWs, direct comparisons
across stages of nursing education and professional practice remain limited.

Assessment of HH-related knowledge and perceptions is therefore relevant
for understanding factors that may support or hinder adherence to HH recom-
mendations. To support such assessment, the WHO developed the Hand Hy-
giene Knowledge Questionnaire (39) and Perception Survey for Health-Care
Workers (40). These instruments form part of the evaluation and feedback
tools within the WHO multimodal improvement strategy and address HH-re-
lated knowledge and perceptions among HCWs (4).

Theoretical framework

A central aim of nursing is to promote and maintain health and protect patients
from avoidable harm (25,41). Within the nursing metaparadigm, health is un-
derstood in relation to the person, nursing and the environment, and nurses
contribute to shaping the care environment in ways that may support or com-
promise health (41). Because HAIs may occur in connection with care and
within the care environment (5), HH is understood in this thesis as both a tech-
nical IPC measure and part of nurses’ professional and ethical responsibility
to reduce preventable risk and support safe care (25).

Alongside this nursing perspective, the theoretical framework draws on two
approaches to understanding health-related behaviour, focusing on hand hy-
giene as the behaviour of interest: the Theory of Planned Behaviour (TPB)
(42) and a theoretical model based on Hadziabdic et al. (43) (see Figure 1).

The TPB (42) has demonstrated good predictive value across a range of
health-related behaviours (44,45). According to the TPB, attitude towards the
behaviour, subjective norm and perceived behavioural control contribute to
behavioural intention, which in turn influences behaviour. Perceived behav-
ioural control may also influence behaviour directly. Attitude towards the be-
haviour refers to an individual’s evaluation of the behaviour as favourable,
unfavourable or neutral. Subjective norm refers to perceived social pressure
to perform or not perform the behaviour and reflects beliefs about the expec-
tations of individuals or groups who are important to the person. In the context
of HH, such normative influences may arise through interactions with peers,
colleagues, educators and other members of the healthcare team. Perceived
behavioural control refers to the perceived ease or difficulty of performing the
behaviour and reflects beliefs about factors that may facilitate or impede its
performance. Although attitude, subjective norm and perceived behavioural
control are conceptually distinct determinants of intention, they may be asso-
ciated with one another (42).

14



The theoretical model based on Hadziabdic et al. (43) focuses on how
health-related beliefs develop. Individual HH-related beliefs are understood
as being based on knowledge and refined through experiences. They are
learned and shaped through socialisation and interactions with others, includ-
ing colleagues, peers and educators. These social influences are, in turn,
shaped by institutional influences, such as universities and healthcare organi-
sations. Collectively, these beliefs constitute attitudes towards health-related
behaviour, which in turn guide behaviour (43).

Beliefs and perceptions are regarded as closely related concepts in this the-
sis. Beliefs refer to underlying understandings concerning HH, whereas per-
ceptions refer to how individuals interpret and evaluate different aspects of
HH in a particular context. Based on the theoretical perspectives described
above, perceptions are interpreted as potentially reflecting underlying HH-re-
lated beliefs (42,43). In the integrated framework, beliefs concerning the im-
portance and expected outcomes of HH are understood to contribute to atti-
tudes towards performing HH, while corresponding perceptions are inter-
preted in relation to these attitudes. Beliefs and perceptions concerning social
and professional expectations are interpreted in relation to subjective norm,
whereas those concerning opportunities and barriers are interpreted in relation
to perceived behavioural control (42,43).

Taken together, the framework provides a basis for analysing how institu-
tional influences shape the social contexts in which interaction and socialisa-
tion occur; how knowledge and experience contribute to the development and
refinement of HH-related beliefs; and how these beliefs and related percep-
tions can be understood in relation to attitude, subjective norm and perceived
behavioural control. These constructs provide a theoretical link to behavioural
intention and, ultimately, to HH behaviour (42,43).
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Organisation of infection prevention and control
in Sweden

Infection prevention and control in Sweden is organised within a decentralised
healthcare system. Responsibility for financing, organising and providing
healthcare is primarily delegated to the 21 regions, while the 290 municipali-
ties are responsible for healthcare in home care and special housing for older
people and people with functional impairments, as well as school health ser-
vices. National oversight is provided by the Ministry of Health and Social Af-
fairs, supported by national agencies, including the Public Health Agency of
Sweden and the National Board of Health and Welfare (46).

A central part of infection prevention in Swedish healthcare and social care
settings is the regulation of basic hygiene routines. The National Board of
Health and Welfare’s regulations on basic hygiene apply to healthcare, dental
care, home care, special housing and certain residential settings under the Act
concerning Support and Service for Persons with Certain Functional Impair-
ments and include both staff and students during practical training. The regu-
lations specify requirements concerning HH, work clothes, protective clothing
and protective gloves, and are intended to reduce the risk of transmission of
infectious agents in care and care-related situations (47). The National Board
of Health and Welfare also states that healthcare and social care providers are
responsible for ensuring that staff and students receive the necessary
knowledge and training, and for establishing processes and routines to ensure
compliance with the regulations (48).

These regulations are supported by broader legal requirements concerning
quality and patient safety. The Health Care Act states that healthcare shall be
of good quality, maintain a good hygienic standard and meet patients’ needs
for safety and continuity (49). The Patient Safety Act further requires
healthcare providers to plan, lead and control their activities in a way that en-
sures the provision of good care and to take the measures necessary to prevent
patients from being affected by healthcare-related harm (50). Together, these
legal requirements place responsibility on healthcare providers to ensure that
IPC is supported by adequate routines, competence, facilities and organisa-
tional follow-up (49,50).

In practice, IPC activities are supported by HCWs’ basic knowledge of in-
fection prevention and by access to specialised infection prevention expertise.
Specialised infection prevention expertise may be organised within infection
prevention units, whose activities include teaching, counselling, epidemiolog-
ical surveillance, development of local hygiene routines and support for
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follow-up of hygiene-related quality work (51). All regions and municipalities
are represented in the Swedish Association of Local Authorities and Regions,
which has previously issued national guidance and conducted annual audits of
adherence to basic hygiene routines and dress codes. However, national re-
porting of these audits was discontinued after 2023, and the central database
has since been archived (52). In addition to governmental agencies, profes-
sional organisations such as the Swedish Society for Healthcare Hygiene con-
tribute to the development and dissemination of knowledge related to infec-
tion prevention and control by strengthening professional competence, collab-
oration and exchange of experience, organising national educational activities,
responding to consultations and participating in national advisory and working
groups (53).

Although IPC structures and guidelines are well established within Swe-
dish healthcare, national follow-up of healthcare hygiene routines and HAIs
remains limited. In the decentralised Swedish healthcare system, approaches
to measuring adherence to basic hygiene requirements and routines and to
monitoring HAIs vary across the country, and different methods are used for
data collection. With the exception of HAIs in special housing, nationally ag-
gregated data are currently lacking in the field of healthcare hygiene. In re-
sponse, the Public Health Agency of Sweden and the National Board of Health
and Welfare have proposed measures to enable the collection, compilation and
availability of nationally aggregated data on hygiene routines, risk factors and
HAISs at local, regional and national levels (54).

Infection prevention and control in Swedish nursing
education

Nursing education in Sweden is provided within the national higher education
system, including universities and university colleges, and is regulated
through national statutes and regulations (55,56) as well as European Union
requirements for professional qualifications (57). The overall framework for
higher education is defined by the Higher Education Act (1992:1434), which
states that higher education should be based on scientific knowledge and pro-
mote critical thinking and professional competence (56).

The Swedish nursing programme leads to a Bachelor of Science in Nursing
and comprises 180 higher education credits, corresponding to three years of
full-time study. The programme includes both theoretical studies and clinical
education conducted in healthcare settings (55). In addition to national legis-
lation, nursing education in Sweden must comply with European Union
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Directive 2005/36/EC on the recognition of professional qualifications. Ac-
cording to the directive, training for nurses responsible for general care must
comprise at least three years or 4,600 hours of theoretical and clinical educa-
tion, with clinical training constituting at least half of the total duration (57).

Within this educational framework, IPC and HH are relevant components
of both theoretical and clinical learning. National degree requirements for
nursing education include knowledge of relevant legislation, the ability to
identify and implement health-promoting and preventive measures, and the
ability to contribute to quality improvement in healthcare (55). In addition, the
National Board of Health and Welfare’s regulations on basic hygiene routines
apply to students during practical training, and healthcare and social care pro-
viders are responsible for ensuring that students receive the knowledge and
training required to comply with these regulations (47,48).

The impact of the COVID-19 pandemic

The COVID-19 pandemic had a major impact on IPC practice worldwide and
brought unprecedented attention to HH. Severe acute respiratory syndrome
coronavirus 2 (SARS-CoV-2), the virus that causes COVID-19, was first re-
ported in December 2019 (58). The WHO declared COVID-19 a public health
emergency of international concern on 30 January 2020 and characterised the
outbreak as a pandemic on 11 March 2020 (58). These developments were
accompanied by widespread IPC interventions across healthcare systems, with
HH highlighted as a key preventive measure (59). On 5 May 2023, the WHO
declared that COVID-19 no longer constituted a public health emergency of
international concern (60). For the purposes of this thesis, the period following
this declaration in 2023 is referred to as the post-pandemic period.

Early phases of the pandemic were characterised by widespread public and
institutional efforts to strengthen HH (59). In Sweden, the first confirmed
cases of COVID-19 were reported at the end of January 2020, followed by a
rapid spread of SARS-CoV-2 in February and a major peak in late March and
early April (61). Mortality patterns reflected the shifting intensity of the pan-
demic (Figure 2), with pronounced peaks in March—April 2020, late 2020 and
early 2021, followed by a marked decline after early 2023 (62).

19



Figure 2. Number of COVID-19 deaths per day in Sweden, March 2020—June 2023
(62). The dashed line indicates the date on which WHO characterised COVID-19 as
a pandemic (11 March 2020) (58), and the dotted line indicates the date on which
WHO determined that COVID-19 no longer constituted a public health emergency of
international concern (5 May 2023) (60).

International studies involving HCWs in hospital settings during this period
reported marked increases in HH adherence during the initial peaks of the
COVID-19 pandemic, likely reflecting heightened awareness of infection
risks and strengthened institutional support (63—66). However, these improve-
ments were not consistently sustained, with adherence fluctuating in parallel
with waves of COVID-19 transmission (64). Several established barriers also
remained, including heavy workload, difficulty accessing materials, psycho-
logical strain, insufficient supervision, and glove use as a substitute for HH
(66,67).

Previous research has reported low to moderate HH knowledge among
nursing students (28,30-32), while knowledge gaps have also been identified
among nurses (35) and broader groups of HCWs (36). HH-related attitudes
and perceptions have been described among nursing students (29,31,33,34),
nurses (37) and other HCWs (38). However, no previous studies were iden-
tified that directly compared HH-related knowledge and perceptions among
nursing students at various stages of education and RNs, or compared these
outcomes between the 2020 pandemic period and the 2023 post-pandemic
period.
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Rationale

HAISs cause substantial suffering for patients and families and impose consid-
erable costs on healthcare systems (5—7). Although HH is recognised as a key
measure for preventing transmission of infection, adherence to HH recom-
mendations remains inconsistent (1,2,68). Electronic reminder systems have
been introduced to improve HH adherence (15,18-21,23), yet HCWs’ percep-
tions and acceptance of systems involving individual-level registration remain
unexplored.

Knowledge and attitudes are important for HH adherence and are recog-
nised as key factors in HH improvement strategies (1,4,5). Previous research
has identified HH knowledge gaps among nursing students (28,30—32), nurses
(35) and broader groups of HCWs (36), as well as variation in HH-related
attitudes and perceptions among nursing students (29,31,33,34), nurses (37)
and HCWs (38). However, no studies were identified that directly compared
HH-related knowledge, perceptions and attitudes among nursing students at
various stages of education and RNs using the same WHO instruments.

The COVID-19 pandemic added a further dimension by increasing the fo-
cus on HH and infection prevention (2,59). Research during the pandemic pri-
marily documented changes in HH adherence (63—65) and barriers to adher-
ence (66,67). To date, no studies have compared HH-related knowledge and
perceptions among nursing students at various stages of education and RNs
between pandemic and post-pandemic periods using comparable methods.

Against this background, this thesis focuses on HCWSs’ perceptions of in-
fection prevention within the healthcare organisation and their perceptions and
acceptance of an electronic reminder system; HH-related knowledge, percep-
tions and attitudes among nursing students and RNs; and differences in HH-
related knowledge and perceptions between samples investigated during the
pandemic and in the post-pandemic period.
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Aims

The overall aim was to examine factors influencing HH behaviour among
HCWs and nursing students, in order to contribute to improved HH and the
prevention of HAISs.

The specific aims were to:

L.

II.

III.

Iv.

Investigate HCWs’ perceptions of infection prevention in the
healthcare organisation and perceptions and acceptance of an elec-
tronic reminder system that encourages good HH.

Determine the level of knowledge and explore the difference re-
garding HH aspects in accordance with the WHO Hand Hygiene
Knowledge Questionnaire between nursing students and RNs in
Sweden.

Describe and compare attitudes towards HH and the perceived ef-
fectiveness of prevention methods among nursing students and RNs
at a university and its affiliated university hospital.

Compare nursing students’ and RNs’ HH knowledge and percep-
tions between two time points, during the COVID-19 pandemic in
2020 and in the post-pandemic period in 2023.

The hypotheses to be tested were that:

II.

III.

Iv.

First-semester nursing students’ HH knowledge would differ from
that of final-semester nursing students and RNs.

Nursing students and RNs would differ in their perceptions of pre-
ventive measures and attitudes towards HH.

HH knowledge and perceptions would differ in the post-pandemic
period.
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Methods

Design

This thesis had a descriptive design and included both qualitative and quanti-
tative studies to provide a broader understanding of factors influencing HH
behaviour (16). The thesis comprised four studies: one qualitative descriptive
interview study and three quantitative comparative survey studies.

Study I was a qualitative descriptive study based on semi-structured focus
group interviews. Focus group interviews were used to elicit both shared and
individual views on the subject and to generate rich data (69).

Studies II and III used descriptive cross-sectional comparative survey de-
signs. Study II examined HH-related knowledge among first-semester nursing
students, final-semester nursing students and RNs using the WHO Hand Hy-
giene Knowledge Questionnaire. Study III examined attitudes towards HH
and perceptions of the effectiveness of preventive measures among the same
groups using the WHO Perception Survey for Health-Care Workers.

Study IV had a comparative cross-sectional survey design and used two
independent cross-sectional samples collected in December 2020—-January
2021 (hereafter referred to as the 2020 sample), during the peak of the
COVID-19 pandemic (62), and in May 2023, in the post-pandemic period
(60). The study compared HH knowledge and perceptions among nursing stu-
dents and RNs between the 2020 and 2023 samples, using the same WHO
instruments as in Studies II and III.

An overview of the included studies, including study design, data collec-
tion methods, samples and analyses, is presented in Table 1.
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Setting

The studies were conducted within the same regional healthcare and educa-
tional context in Sweden and involved both a university hospital and a univer-
sity-based nursing programme.

The hospital was one of Sweden’s major university hospitals and, at the
time of the studies, had approximately 900 beds. It provided local, regional,
national and international specialised and highly specialised care. IPC prac-
tices were implemented in accordance with the WHO Multimodal Hand Hy-
giene Improvement Strategy (1,4) and were supported by established organi-
sational structures, including training, evaluation, feedback mechanisms, re-
minders and ongoing patient-safety work (I-III). Study I was conducted in a
cardiology ward, a cardiothoracic theatre, a central- or cardiothoracic inten-
sive care unit and a central operating theatre. Studies [I-IV were conducted in
the departments of geriatrics, medicine and surgery.

The educational setting was a three-year nursing programme at the affili-
ated university, a large research-intensive university. The programme leads to
a Bachelor of Science in nursing and combines theoretical education with clin-
ical training throughout all six semesters. Core IPC content, including routes
of transmission, HH, dress codes, cleaning and disinfection, sterilisation and
waste management, is introduced during the first semester before students
begin their first patient-related clinical training. As clinical training starts in
the middle of the first semester, early acquisition of IPC knowledge is im-
portant for reducing the risk of HAIs. During subsequent semesters, this
knowledge is reinforced and expanded through further teaching on HAISs, trans-
mission prevention, management and leadership, and quality improvement. An
overview of IPC content across the programme is presented in Table 2.

Table 2. Infection prevention and control content across the three years of the nursing
programme.

1% year

2" year

34 year

Routes of transmission
Hand hygiene and dress
code

Cleaning and disinfec-
tion of surfaces and
medical equipment
Sterilisation

Waste management

Prevention of transmission
of microorganisms in
healthcare environments
Healthcare-associated in-
fections

Reinforcement of first-
year infection prevention
and control content, in-
cluding airborne transmis-
sion

All earlier infection pre-
vention and control prac-
tices, with a focus on
work management and
quality improvement
perspectives
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Participants

Across the four studies, participants were recruited from both educational and
clinical settings and included assistant nurses, nursing students in their first
and final semesters, clinically active RNs and physicians.

Study I included 38 HCWs: 18 assistant nurses, 15 RNs and 5 physicians.
Most participants had more than two years of professional experience. In ad-
dition, 53% reported that they had not received any HH training during the
previous year, and 20% reported that they had not received any formal HH
education since starting work at their current workplace.

Studies II and III were based on the same 2020 sample of first-semester
nursing students, final-semester nursing students and RNs. In total, 487 indi-
viduals were invited to participate, of whom 201 responded. Study IV was
based on two independent cross-sectional samples collected in 2020 and 2023.
In 2023, 463 individuals from the same participant categories were invited to
participate, of whom 175 responded. Across both samples, 950 individuals
were invited and 376 responded, yielding an overall response rate of 39.6%.
See Table 3 for more information.

Table 3. Distribution of invited individuals, respondents and response rates in the
2020 and 2023 samples (Studies I1I-1V).

2020 2023
Group Invited/ Response | Invited/ Response
responded, n rate, % responded, n rate, %
First-semester stu- = 128/71 56 140/49 35
dents
Final-semester 81/46 57 101/46 46
students
Registered nurses = 278/84 30 222/80 36
Total 487/201 41 463/175 38

Across the quantitative studies, most respondents were female in all groups
and in both samples (78.9-90.0%; Table 4). First-semester nursing students
were the youngest group, with a median age of 22 years in both 2020 and
2023, followed by final-semester nursing students, with median ages of 26 and
24 years, respectively. RNs were the oldest group, with median ages of 34
years in 2020 and 36 years in 2023. Previous work experience as an assistant
nurse was common among nursing students and was more frequent among
final-semester than first-semester students in both samples. Among RNs, the
median duration of professional experience was 9 years in 2020 and 10 years
in 2023. Formal HH training during the previous three years was reported by
a high proportion of students in both samples, but less frequently among RNs,
particularly in 2023.
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Procedure
Study I

In collaboration between two universities, a concept for an electronic reminder
system was developed to record and present hand disinfection statistics and
provide direct feedback to HCWs (70).

A convenience sampling strategy was used, meaning that participants were
recruited based on availability (16). Participants were approached in person
by the researcher or co-researcher, or could sign up via a list placed on the
ward. Between September 2016 and March 2018, data were collected from
eight focus groups, comprising three groups of assistant nurses, three of RN,
and two of physicians, with two to eight participants per group. The composi-
tion was based on professional role and shared experience of IPC issues. Re-
cruitment continued until no substantially new information emerged from the
discussions (71).

A semi-structured interview guide was developed, including opening, in-
troductory, transition, key, and closing questions. The key questions were in-
formed by the TPB (42). All focus group interviews were moderated by an
experienced facilitator who was a specialist nurse in operating room nursing
and a clinical lecturer with extensive experience in patient safety and quality
improvement. An assistant moderator took notes and provided session sum-
maries to facilitate participant feedback and reflection. The interview guide
was pilot tested during the first focus group interview and required no
changes; this group was therefore included in the final dataset (69).

Each session lasted 25—40 minutes (mean duration: 30 minutes) and was
audio recorded. The interviews were conducted at the university hospital,
mainly in meeting rooms located on the participants’ wards, and were ar-
ranged in a round-table format to facilitate interaction. To stimulate discus-
sion, participants viewed a short film about the electronic reminder system
and read a newspaper article describing a patient’s experience of a postopera-
tive infection (69). All interviews were transcribed verbatim by a professional
secretary.

Studies [I-1V

A 49-item questionnaire was used, based on the WHO’s Hand Hygiene
Knowledge Questionnaire for Health-Care Workers (39) and the Perception
Survey for Health-Care Workers (40). The knowledge section consisted of 25
questions assessing essential aspects of HH, including routes of microorgan-
ism transmission; prevention of transmission between HCWs, patients and the
environment; and appropriate HH methods. The items comprised 12 yes/no, 4
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true/false, and 9 multiple-choice items. The perception section contained 24
questions adapted from parts 1 and 2 of the WHO perception survey, address-
ing perceptions of HH, patient safety, HAIs, and the effectiveness of measures
aimed at improving HH.

The questionnaire was translated into Swedish following the WHO guide-
lines for the translation and adaptation of instruments (72). Two certified
translators performed a forward—backward translation. The research team re-
sponsible for evaluating the translated versions consisted of a physician with
extensive IPC expertise and three experienced RNs with IPC knowledge. The
final version was pilot tested with 10 nursing students and 10 RNs, resulting
in minor wording adjustments.

Before data collection, institutional approval was obtained from the chief
nurse, research and development manager, and chair of the nursing pro-
gramme. Information letters describing the study’s purpose and procedures
were distributed one week before the survey was launched.

The web-based questionnaire was available for one month, and two re-
minders were sent approximately two weeks apart during each data collection
period. Nursing students received invitations via their university email ac-
counts and oral reminders during lectures, whereas RNs were contacted
through department heads and administrative staff. The same procedure was
used during both data collection periods, December 2020—January 2021 (II-
IV) and May 2023 (IV), to maintain methodological consistency. The data
collection periods can be considered in relation to the COVID-19 mortality
pattern shown in Figure 2.

Data analysis
Qualitative data

The qualitative analysis followed the method described by Krueger and Casey
for analysing focus group interviews (69), focusing on identifying patterns,
themes, and contradictions in participants’ statements. Each transcript was
read several times to achieve familiarisation, after which the text was reviewed
line by line to identify meaning-bearing units. These meaning-bearing units
were extracted, coded and compared for similarities and differences, forming
categories developed inductively and labelled as closely to the original text as
possible (see example in Table 5).
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Table 5. Example of the progression from quotation to code and inductively developed
category.

Quote Code Category

‘If someone is doing something wrong, you —Corrective feedback = Feedback
tell them in person... “now you forgot to = from colleagues
disinfect your hands™’. (assistant nurse)

Following inductive coding and category development, the data were subse-
quently organised deductively according to the TPB. The data were catego-
rised as attitude, subjective norm or perceived behavioural control (42) (see
example in Table 6).

Table 6. Example of the progression from quotation to code and deductive categori-
sation according to the Theory of Planned Behaviour.

Quote Code Category

‘I have no problem with it. It would be a = Positive appraisal of Attitude
good reminder’. (nurse) the reminder system

One transcript was analysed during a departmental research seminar involving
several senior researchers. The remaining seven transcripts were analysed in-
dependently by the first and last authors, after which the coding and category
development were compared and discussed until consensus was reached (71).

Quantitative data

The quantitative analyses were conducted using data from the WHO’s Hand
Hygiene Knowledge Questionnaire (39) and the WHO’s Perception Survey
for Health-Care Workers (40). Descriptive statistics were used to summarise
the data. Categorical variables were presented as numbers and percentages.
Continuous and scale-based variables were presented as means with standard
deviations or, when appropriate, as medians with interquartile ranges, depend-
ing on the type and distribution of the data. Group comparisons were per-
formed using statistical tests depending on the type and distribution of the
variables. Fisher’s exact test was used for categorical variables (I, IV), with
post hoc pairwise Z-tests following significant group differences (II). One-
way analysis of variance with Tukey’s honestly significant difference test was
applied to continuous variables (II). The Kruskal-Wallis test followed by
Dunn’s post hoc test with Bonferroni correction was used for ordinal variables
(IIT). For comparisons between two groups, the Mann—Whitney U test was
applied (IV) (73).
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Knowledge levels based on the WHO’s Hand Hygiene Knowledge Ques-
tionnaire were categorised as good (>75%), moderate (50-74%) or poor
(<50%), in line with previous studies (30—33). Analyses were conducted using
IBM SPSS Statistics, version 27 (II) and version 28 (111, IV) (IBM Corp., Ar-
monk, NY, USA). Statistical significance was set at p < 0.05 for all analyses.

Rigour
To ensure scientific quality and methodological soundness throughout the the-

sis, rigour was addressed according to the nature of each research component
(16,71,74,75).

Qualitative component

The qualitative part was guided by the established criteria of credibility, con-
firmability, dependability and transferability (71,75) to ensure trustworthiness.
Credibility was strengthened through triangulation at several levels. Data
triangulation was achieved by including different professional groups (assis-
tant nurses, RNs and physicians) from a range of clinical areas, including car-
diology, cardiothoracic surgery, intensive care and operating theatres (71).
Analyst triangulation was achieved through independent coding by several re-
searchers, who developed preliminary inductive categories grounded in par-
ticipants’ statements. These categories were then compared and discussed un-
til consensus was reached. The agreed categories formed the basis for subse-
quent refinement of the analysis, during which they were revisited and devel-
oped through iterative comparison and reflection (71). As part of this process,
one transcript was analysed in a departmental research seminar involving sev-
eral senior researchers. The interpretations generated during the seminar
closely corresponded with those of the primary analyst, further strengthening
credibility (71). In the next step, theory triangulation was applied by organis-
ing and interpreting the material through the lens of the TPB (42). Although
the interview guide was informed by the TPB, the initial analysis was induc-
tive, allowing categories to emerge from the data. The findings were then in-
terpreted in relation to attitudes, subjective norms and perceived behavioural
control, thereby adding a theoretical perspective to the analysis (71).
Confirmability was supported by maintaining traceability between the orig-
inal data, codes, categories and interpretations. Codes and categories were
kept as close as possible to the original text, and illustrative quotations were
used to demonstrate that the interpretations were grounded in participants’
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narratives. Reflexive discussions within the research team and consideration
of alternative interpretations further supported confirmability (71,75).

Dependability was supported through detailed documentation of the meth-
odological process, including interview procedures, analytical steps and deci-
sions made during data handling, thereby providing a transparent decision
trail. Transcripts were independently coded, and the coding outcomes were
cross-checked by co-researchers (71,75).

Transferability was promoted by providing a detailed description of the
study context, participant characteristics and research setting, enabling readers
to assess the applicability of the findings to similar contexts. Detailed presen-
tation of the findings, including representative quotations from different pro-
fessional groups, further supported such assessments (75).

Quantitative component

Rigour in the quantitative studies was addressed through attention to validity,
reliability and transparency of procedures (16).

The WHO’s Hand Hygiene Knowledge Questionnaire for Health-Care
Workers (39) and the Perception Survey for Health-Care Workers (40) were
used. Both instruments formed part of the WHO implementation toolkit and
were used in international field testing of the WHO Multimodal Hand Hygiene
Improvement Strategy. The field-testing programme was conducted at eight
pilot sites in seven countries representing all six WHO regions and was de-
signed to generate information on the feasibility, validity and reliability of the
interventions (1).

Validity was supported by the use of established WHO instruments and by
the translation and adaptation procedure (16). To support content validity in
the Swedish context, a forward-backward translation procedure was con-
ducted in accordance with the WHO’s guidelines for the translation and adap-
tation of instruments (16,72). Two certified translators performed the transla-
tions, and an expert panel, including infection prevention specialists and RN,
reviewed and resolved discrepancies between the forward and backward trans-
lations. The Swedish versions were pilot tested among nursing students and
RNs (n=20) to assess clarity and contextual relevance, resulting in only minor
wording adjustments.

Procedural reliability was supported through standardisation of measure-
ment and data-collection procedures (16). The same WHO instruments and
web-based survey platform were used, and comparable data-collection proce-
dures were applied across the quantitative studies. Identical instruments and
procedures were used at both time points (IV), reducing methodological
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variation between the 2020 and 2023 samples and supporting consistency of
measurement (16).

Data integrity was supported through careful data management, while
transparency was strengthened through clear reporting in accordance with the
STROBE guidelines for cross-sectional studies (76).

By applying criteria for trustworthiness in the qualitative component and
principles of validity and reliability in the quantitative component, the thesis
aimed to achieve methodological rigour across its different parts
(16,71,74,75).

Ethics

Ethical standards for scientific work were followed in accordance with the Dec-
laration of Helsinki (77) and Swedish legislation (78). Participation in all studies
was voluntary, and the participants received information about the study proce-
dures and their right to withdraw at any time without consequences.

Study I was approved by the Regional Ethical Review Board in Uppsala
(Reg. no. 2016/211, with amendment 2016/11/1) and written informed con-
sent was obtained from all participants.

Studies II-1V were assessed as falling outside the scope of the Swedish
Ethical Review Act (78), as they did not involve physical interventions, meth-
ods associated with an obvious risk of harm, or the processing of identifiable
sensitive personal data. The web-based questionnaire included information
about the purpose and design of the study, and the voluntary nature of partic-
ipation, including assurances of confidentiality. Completion and return of the
questionnaire implied the respondents’ consent to participate. No directly
identifiable personal data were collected. Approval to conduct the studies was
obtained from the heads of the hospital departments and the programme lead-
ers of the nursing programme.
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Findings

Healthcare workers’ perceptions of infection prevention
and an electronic hand hygiene reminder system

Study I explored HCWs’ perceptions of infection prevention within the
healthcare organisation and their perceptions and acceptance of an electronic
reminder system for HH. HCWSs’ perceptions of infection prevention within
the healthcare organisation were inductively categorised into three categories:
knowledge, feedback and barriers.

Regarding knowledge, participants described IPC as a well-established
component of the organisation. New employees and students received intro-
ductions to hygiene routines, and ward facilitators provided continuous infor-
mation and were available for questions concerning hygiene matters. The im-
portance of learning from colleagues in everyday clinical practice was also
emphasised:

‘When you start here, you work in pairs with two assistant nurses for five
weeks; then, you get to learn about good hand hygiene from those assistant
nurses. New people here work in pairs, so we talk a lot about hygiene’. (assis-
tant nurse)

Regarding feedback, participants described a discrepancy between intended
organisational processes and their everyday experiences. Monthly direct ob-
servations of hygiene routines were conducted according to institutional pol-
icy; however, the results were rarely communicated directly to staff. Instead,
results were made available on the intranet. Consequently, most corrective
feedback occurred informally between colleagues. Although the working cli-
mate was described as open, hierarchical relationships influenced these inter-
actions. For example, nurses described difficulties in correcting senior physi-
cians or colleagues with longer professional experience.

‘Yes, yeah, students. But I would not ask a chief physician’. (nurse)

Barriers to adherence were described at several levels. At the individual level,
HH was viewed as a professional responsibility, leading some participants to
question the need for external monitoring. At the situational level, stressful
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situations and time-pressured tasks were described as limiting opportunities
to perform HH. At the structural level, barriers included limited direct feed-
back and weak reinforcement mechanisms.

Perceptions of the electronic reminder system

Participants expressed mixed views regarding the electronic reminder system.
Several HCWs were positive about receiving feedback and statistics from the
system, particularly when the information was presented at group level. How-
ever, concerns were raised about the possibility that managers could access
individual adherence data. Some participants described this as creating a po-
tential “Big Brother” environment in the workplace.

‘I like the concept that it can be registered at group level, but I do not know ...
it will be a bit like this Big Brother watching over it all’. (physician)

Participants also questioned whether the system’s measurement approach,
which was based on dispenser activation, accurately reflected appropriate HH
behaviour. Practical concerns were also mentioned, including the need to carry
an additional device and the risk of forgetting it.

‘If it could be a little more about quality than quantity, at least I would be more
sold on the idea’. (nurse)

The deductive analysis based on the Theory of Planned Behaviour indicated
that HCWs’ attitudes towards the electronic reminder system were generally
favourable when the system was perceived as supportive rather than control-
ling. Subjective norms were influenced by collective expectations regarding
HH behaviour, while perceived behavioural control was strengthened when
reminders supported awareness of HH practices.

Hand hygiene knowledge among nursing students and
registered nurses

Study II examined HH knowledge among first-semester nursing students, fi-
nal-semester nursing students and RNs. All three groups demonstrated vary-
ing levels of knowledge across the 25 items of the WHO’s Hand Hygiene
Knowledge Questionnaire.

Mean total scores, presented as mean + standard deviation (SD), differed
significantly between groups, with first-semester students scoring lower (17.0
+ 2.1) than both final-semester students (18.8 + 1.8) and RNs (18.3 + 2.1)
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(p <0.001). Final-semester students had the highest proportion of participants
achieving a good level of knowledge (>75% correct answers), followed by
RNs, whereas first-semester students had the lowest proportion.

Across all groups, good knowledge was observed for 11 of the 25 items.
These items mainly concerned transmission routes, key HH indications and
basic preventive measures, including HH before patient contact and clean or
aseptic procedures, and after patient contact, risk of exposure to body fluids
or exposure to the patient’s immediate surroundings. Good knowledge was
also demonstrated regarding the importance of avoiding jewellery and artifi-
cial fingernails, the significance of damaged skin as a site for colonisation,
and the correct use of alcohol-based hand disinfectant before administering an
injection and after removing examination gloves. Final-semester students and
RNs demonstrated good knowledge of several additional items related to cor-
rect HH methods, while final-semester students also showed good knowledge
regarding the appropriate method after emptying a bedpan.

At the same time, knowledge gaps were identified in all groups. Poor
knowledge was observed regarding the patient as the most frequent source of
microorganisms responsible for HAIs, as well as the role of HH after exposure
to body fluids or the patient’s immediate surroundings in preventing transmis-
sion to the patient. Misunderstandings were also identified regarding the pro-
tective purpose of HH before a clean or aseptic procedure, particularly
whether this action protects the patient or the HCW. In addition, several re-
spondents incorrectly indicated that handwashing and alcohol-based hand dis-
infectant should be used in sequence in routine practice.

Hand hygiene attitudes and perceptions among nursing
students and registered nurses

Study III examined attitudes towards HH and perceptions of HH improvement
strategies among first-semester nursing students, final-semester nursing stu-
dents and RNs during the COVID-19 pandemic.

Overall, all groups perceived HH as highly important for patient safety. The
perceived effectiveness of HH in preventing HAIs was high across groups,
with mean =+ standard deviation (SD) scores of 3.86 + 0.35 for first-semester
students, 3.91 + 0.29 for final-semester students and 3.71 £ 0.55 for RNs. Fi-
nal-semester students rated the effectiveness of HH slightly higher than RNs
(p = 0.049). HH was also considered a high-priority patient safety issue, with
mean = SD scores of 3.77 £ 0.49 for first-semester students, 3.61 £+ 0.54 for
final-semester students and 3.39 + 0.81 for RNs. First-semester students rated
this aspect higher than RNs (p = 0.003).
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Several proposed measures to improve HH adherence were perceived as
effective. Accessibility to alcohol-based handrub received the highest ratings
across all groups. Educational activities (p = 0.024), visible reminders (p =
0.029) and HH posters (p = 0.004) were perceived as more effective by first-
semester students than by RNs.

Differences were also observed in perceptions of the organisational con-
text. First-semester students rated organisational emphasis on optimal HH
higher than RNs (p = 0.004). Similarly, the importance of peers’ and educa-
tors’ commitment to HH was rated higher by first-semester students than by
both final-semester students (p < 0.001) and RNs (p < 0.001). First-semester
students also rated management support (p < 0.001) and educational activities
(p <0.001) as more important than RNs.

Regarding risk perception, RNs estimated the risk of patients developing
HAISs to be higher than first-semester students (p = 0.003). RNs also reported
higher perceived adherence to HH protocols among HCWs than both student
groups (p < 0.001). However, no significant differences were observed between
the groups regarding self-reported adherence to HH in required situations.

Differences in hand hygiene knowledge and perceptions
between the 2020 and 2023 samples

Study IV compared HH knowledge and perceptions among first-semester
nursing students, final-semester nursing students and RNs using two inde-
pendent cross-sectional samples collected in 2020 and 2023.

Overall, ratings of the importance of HH were lower in the 2023 sample
than in the 2020 sample across all three groups. Among first-semester stu-
dents, the mean score was 3.30 in 2023 compared with 3.77 in 2020 (p <
0.001). A similar pattern was observed among final-semester students (2.89
vs 3.61, p < 0.001) and RNs (3.19 vs 3.39, p = 0.041). Ratings of the im-
portance that patients assign to HCWs’ HH were also lower in 2023 than in
2020 among first-semester students (p = 0.050) and final-semester students (p
<0.001).

In contrast, several perception items among first-semester students were
rated more favourably in 2023. First-semester students reported higher ratings
of the nursing programme’s emphasis on optimal HH (6.52 vs 6.13, p=0.030),
perceived support for HH improvement (6.67 vs 6.41, p=0.045) and tolerance
of alcohol-based handrubs (p = 0.042). First-semester students also reported a
higher perceived risk of patients developing HAIs in 2023 than in 2020
(39.83% vs 28.03%, p=0.016). Among RN, perceived HH adherence among
HCWs was lower in 2023 than in 2020 (80.08% vs 85.56%, p = 0.023),
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whereas no statistically significant differences were observed for several other
perception items across groups.

Regarding knowledge, no statistically significant differences were ob-
served in total knowledge scores between the 2020 and 2023 samples within
any participant group. However, item-level knowledge differences were ob-
served among first-semester students. Correct response rates were lower in
2023 than in 2020 for items concerning the main route of cross-transmission
(78% vs 93%, p = 0.026), recognising jewellery as a risk factor for colonisa-
tion (90% vs 100%, p = 0.010), and recognising artificial fingernails as a risk
factor for colonisation (92% vs 100%, p = 0.028). In addition, self-reported
routine use of alcohol-based hand disinfectant was lower in 2023 than in 2020
(80% vs 94%, p = 0.022). No statistically significant item-level knowledge
differences were observed among final-semester students or RNs.

38



Discussion

This thesis is unique in bringing together organisational, educational and con-
textual aspects of HH within a single body of work. By combining a qualita-
tive study exploring HCWs’ views on an electronic reminder system (I) with
three quantitative studies focusing on HH knowledge (II), attitudes and per-
ceptions towards HH (III), and differences in knowledge and perceptions be-
tween pandemic and post-pandemic samples (IV), the thesis provides a
broader understanding of how HH is perceived, supported and prioritised.
The main findings show that HH was generally perceived as important,
while differences in knowledge, attitudes and perceptions were observed be-
tween nursing students and RNs, between educational stages, and between
samples investigated during the pandemic and in the post-pandemic period.
HCWs perceived IPC-related information as readily available within the or-
ganisation, although direct feedback on HH performance was limited (I). The
electronic reminder system was generally accepted as a potential means of
supporting HH behaviour, provided that feedback was presented at group level
and individual privacy was protected (I). First-semester nursing students had
significantly lower HH knowledge than final-semester nursing students and
RN, supporting the hypothesis that knowledge would differ between educa-
tional and professional groups (II). Nursing students and RNs differed in atti-
tudes towards HH and perceptions of HH improvement strategies, supporting
the hypothesis that the groups would differ in their perceptions of preventive
measures and HH-related attitudes (III). The hypothesis that HH knowledge
and perceptions would differ between 2020 and 2023 was partly supported.
No significant differences in total knowledge scores were observed between
the two samples, whereas several perceptions related to the importance and
prioritisation of HH were rated lower in the 2023 post-pandemic sample (IV).
Taken together, the findings suggest that factors relevant to HH behaviour
include organisational feedback, educational reinforcement, perceived profes-
sional norms, clinical experience and the broader context in which HH is prac-
tised. The COVID-19 pandemic constituted an important contextual condi-
tion characterised by heightened visibility and urgency of infection preven-
tion. The overall aim of the thesis was thereby addressed by identifying in-
dividual, educational, organisational and contextual factors relevant to HH
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behaviour and to the conditions that may support HH adherence and the pre-
vention of HAIs.

Knowledge and remaining gaps

Final-semester nursing students had higher HH knowledge than first-semester
students, while RNs demonstrated knowledge levels similar to those of final-
semester students (II). This pattern is consistent with knowledge acquired dur-
ing nursing education being retained in professional practice. However, be-
cause the groups were compared cross-sectionally, this interpretation should
be made with caution. A particular contribution of this thesis is the comparison
of students at two educational stages and clinically active RNs using the same
WHO instrument, enabling knowledge differences across educational and pro-
fessional stages to be examined directly.

Although overall knowledge levels were moderate to good, important
knowledge gaps remained across groups (II). These concerned, in particular,
transmission pathways, sources of microorganisms associated with HAIs, and
appropriate HH actions in different clinical situations. Similar knowledge
gaps among nursing students have been reported in previous studies, particu-
larly regarding transmission pathways and indications for HH (28,31,33,79).
Studies conducted among nurses have also identified gaps related to infection
transmission and preventive practices (35,80). In contrast to previous studies
that generally examined students or nurses separately, Study II showed that
several of the same item-level knowledge gaps were present among first- and
final-semester students and RNs. Particularly notable were gaps concerning
the patient as a source of microorganisms responsible for HAIs and the pur-
pose of HH indications intended to protect the patient. Taken together, these
findings suggest that clinical experience alone may not be enough to
strengthen all parts of HH knowledge.

No significant differences in total knowledge scores were observed be-
tween the 2020 and 2023 samples (IV). However, some item-level knowledge
differences were identified, mainly among first-semester students. The pro-
portions of correct responses were lower in 2023 than in 2020 for items con-
cerning the main route of cross-transmission between patients and the im-
portance of avoiding jewellery and artificial fingernails as risk factors for col-
onisation. In addition, self-reported routine use of alcohol-based hand disin-
fectant was lower among first-semester students in 2023 than in 2020. No
corresponding significant item-level knowledge differences were observed
among final-semester students or RNs. The item-level analysis therefore adds
nuance by showing that selected areas of knowledge differed between the
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first-semester samples, although no statistically significant differences in total
knowledge scores were detected between the 2020 and 2023 samples. The
knowledge findings may indicate that specific knowledge areas among early-
stage students are more susceptible to variation related to educational content,
clinical exposure or surrounding conditions.

Within the theoretical framework of this thesis (42,43), knowledge pro-
vides an important foundation for HH-related beliefs and perceptions, but it is
not sufficient on its own to sustain motivation and prioritisation of HH over
time. The findings therefore support the view that knowledge is necessary but
insufficient to fully explain how HH is valued, prioritised and maintained in
clinical practice (4,8,81).

Organisational support and feedback

The importance of organisational feedback and how feedback is delivered was
highlighted (I). Although IPC structures were formally in place, participants re-
ported limited direct feedback on HH performance in everyday clinical practice.
Observational results were rarely communicated directly to HCWs but were in-
stead made available through the intranet (I). This is consistent with evidence
showing that audit and feedback can improve professional practice, although
effects vary according to how feedback is designed and delivered (82).

Participants were generally positive towards the electronic reminder sys-
tem when feedback was presented at group level, but more sceptical towards
individual-level monitoring (I). Concerns related to control, stress, surveil-
lance and personal integrity were central to participants’ views. This suggests
that feedback systems are more likely to be accepted when HCWs perceive
them as supportive tools for improvement rather than as mechanisms for indi-
vidual monitoring. This interpretation is consistent with implementation re-
search identifying acceptability as a core implementation outcome, alongside
adoption and sustainability (83).

Both nursing students and RNs recognised the importance of management
support, feedback and organisational policies for good HH (III). This under-
scores the importance of organisational commitment highlighted in the WHO
multimodal HH improvement strategy (1,4). However, the perceived im-
portance of HH was rated lower in the 2023 post-pandemic sample than in the
2020 pandemic sample across all groups (IV). RNs also perceived HH adher-
ence among HCWs to be lower in the 2023 post-pandemic sample than in the
2020 pandemic sample. Several other organisational perceptions did not differ
significantly between the two samples. The findings therefore do not indicate
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differences across all aspects of organisational support, but rather specific dif-
ferences in how strongly HH was perceived to be prioritised and valued.

The thesis distinguishes between the formal presence of organisational
structures and their practical visibility in everyday work (I, III, IV). Organisa-
tional support may exist formally, but its influence may be limited when feed-
back, reinforcement and prioritisation are not experienced as integral parts of
routine clinical practice (8,81).

Pandemic context and differences between 2020
and 2023

One of the most notable findings of this thesis was that ratings of the im-
portance of HH were lower in the 2023 post-pandemic sample than in the 2020
pandemic sample across all three groups (IV), whereas no significant differ-
ences in total knowledge scores were observed. This pattern is an important
contribution of the thesis, as it indicates that perceptions of HH importance dif-
fered between the pandemic context in 2020 and the post-pandemic context in
2023, while total knowledge scores remained similar between the two samples.

One possible explanation is that the COVID-19 pandemic made HH more
visible and urgent. During this period, infection prevention received consider-
able attention, and HH may have been perceived as especially important
(59,63-66). In the post-pandemic period, when this heightened context was
less prominent, the perceived importance of HH was also rated lower (IV).
These findings should be interpreted as a relative reduction from the height-
ened attention observed during the pandemic rather than as evidence that par-
ticipants considered HH unimportant or that actual adherence had deterio-
rated. Thus, the pandemic may have temporarily strengthened attention to HH
without necessarily resulting in sustained perceptions of its importance after
the acute phase had subsided.

Previous behavioural research in broader population settings has shown
that perceived threat and contextual cues can influence protective health be-
haviours and related evaluations (84,85). The present thesis extends this re-
search by demonstrating that HH-related perceptions differed between pan-
demic and post-pandemic samples among both nursing students and RN,
while total knowledge scores remained similar. However, because these find-
ings were based on repeated cross-sectional samples rather than longitudinal
follow-up, they should be interpreted as population-level differences between
2020 and 2023 samples rather than as changes within the same individuals.

Within the theoretical framework applied in this thesis (42,43), knowledge,
education, organisational conditions and social interaction all contribute to the
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development and reinforcement of HH-related beliefs. From this perspective,
the pandemic context may have strengthened such beliefs through increased
institutional visibility, stronger social expectations and heightened attention to
infection prevention. The lower ratings of HH importance in 2023 may there-
fore reflect reduced reinforcement of HH-related beliefs rather than a decline
in knowledge.

Education and the clinical environment

The findings indicate that education and the clinical environment are relevant
to HH in different ways. The higher knowledge levels among final-semester
than first-semester students support the importance of nursing education for
HH knowledge development (II). By examining students at the beginning and
end of their programme using the same instrument, Study II enabled a direct
comparison of HH knowledge across different educational stages. Education
and training are also central components of the WHO multimodal improve-
ment strategy for strengthening HH practice (4), and previous research among
nursing students has highlighted both knowledge gaps and the potential for
education to improve HH knowledge and practices (28,79).

In addition, first-semester students in the 2023 post-pandemic sample gave
higher ratings to the nursing programme’s emphasis on HH and support for
HH improvement than those in the 2020 pandemic sample (IV). This indicates
that first-semester students perceived a stronger emphasis on HH in education
in 2023 than in 2020.

At the same time, the stronger ratings of educational emphasis among first-
semester students in 2023 coexisted with lower ratings of the overall im-
portance of HH than in the 2020 sample (IV). This suggests that education
may be important for building knowledge and reinforcing expectations regard-
ing recommended HH practices, but that it may not be sufficient on its own to
maintain the perceived importance of HH across different contextual periods.

The findings also highlight the relevance of organisational and social con-
ditions in the clinical setting, including feedback on HH performance, per-
ceived organisational emphasis on HH, management support, peers’ and edu-
cators’ commitment, availability of alcohol-based handrub, visible reminders
and educational activities (I, III, IV). Several of these factors have also been
identified in a recent systematic review as barriers to HH adherence when
absent or inadequate (8) and are reflected in the WHO multimodal HH im-
provement strategy, which includes system change, education and training,
evaluation and feedback, reminders in the workplace, and an institutional
safety climate (4).
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These findings can be understood in relation to the overall theoretical
framework of the thesis (42,43), in which education and experience contribute
to the development of HH-related beliefs, while social and institutional con-
texts may shape how these beliefs are reinforced in practice. Taken together,
the findings show differences in knowledge and perceptions across educa-
tional, professional and contextual settings, consistent with the view that HH-
related knowledge and beliefs are shaped by both education and the surround-
ing clinical and organisational context.

Hand hygiene as a professional responsibility

From a nursing perspective, HH can be understood as more than a technical
routine. It is part of everyday professional responsibility for protecting pa-
tients from avoidable harm. Since a central aim of nursing is to promote health
and well-being, insufficient adherence to HH recommendations may increase
patients’ exposure to preventable risks and thereby compromise this profes-
sional responsibility (41). Although the patient is directly affected by an HAI,
its consequences may extend beyond the individual patient, with family mem-
bers also potentially affected (5). In this sense, HH should be understood not
only as a technical IPC measure but also as part of the ethical and professional
dimensions of nursing, where responsibility is enacted within shared care en-
vironments (25,41).

The importance of the surrounding social and organisational context is also
reflected in the findings of the thesis. HCWs described limited direct feedback
and reinforcement of HH in everyday practice (1), while nursing students and
RN differed in their perceptions of organisational support, educational activ-
ities, role modelling and the priority given to HH (III). Together, these find-
ings indicate that social and organisational conditions surrounding the indi-
vidual are relevant to how HH is perceived, reinforced and prioritised in eve-
ryday practice.

These findings can also be interpreted in relation to the nursing metapara-
digm, in which health is considered in relation to the person, nursing and the
environment (41). From this perspective, the care environment is not merely
the physical setting in which nursing takes place but also encompasses condi-
tions that may support or compromise health. Nurses contribute to shaping
this environment through their everyday practices, interactions and profes-
sional decisions. HH can therefore be understood as one way in which nursing
responsibility is enacted within the care environment, by reducing preventable
risks to patients and contributing to conditions that support safe care (25,41).
Organisational structures and safety culture are therefore relevant not only
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because they influence practice but also because they shape how responsibility
is understood and enacted in everyday care (1,4,81).

This perspective also provides a context for interpreting differences be-
tween the pandemic and post-pandemic samples. Ratings of the importance of
HH as a patient safety issue were lower in all groups in 2023 compared with
2020. In addition, first-semester and final-semester students rated the im-
portance that patients assign to HCWs’ HH lower in the 2023 post-pandemic
sample than in the 2020 pandemic sample, and RNs reported lower perceived
adherence to HH protocols among HCWs in 2023 (IV). In contrast, self-re-
ported adherence to HH in situations where it was required remained high and
did not differ significantly between the 2020 and 2023 samples. This contrast
should not be taken as evidence of actual HH behaviour, but it may indicate a
discrepancy between perceived individual adherence and perceptions of HH
as a shared clinical practice. This distinction represents a further contribution
of the thesis: respondents’ perceptions of their own adherence remained fa-
vourable, while some perceptions concerning the collective importance, ex-
pectations and practice of HH were lower in the 2023 post-pandemic sample
than in the 2020 pandemic sample.

Summary of the findings

Taken together, the findings suggest that HH-related factors differed between
the pandemic and post-pandemic samples. No significant differences in total
knowledge scores were observed between 2020 and 2023, whereas percep-
tions related to the importance and prioritisation of HH were lower in the 2023
post-pandemic sample than in the 2020 pandemic sample (IV).

A main contribution of this thesis is that it brings together organisational
factors, educational stages and contextual differences between the pandemic
and post-pandemic periods across the four studies. The findings indicate that
HH knowledge differed by educational stage, supporting the contribution of
nursing education to knowledge development (II), while also showing that
knowledge alone may not be sufficient to sustain the perceived importance
and prioritisation of HH across different contextual periods (III, IV). At the
same time, the findings indicate a need for continued reinforcement in clinical
practice, reflected in limited feedback on HH performance and the substantial
proportion of HCWs and RNs reporting no recent formal HH training (I, IV).
Overall, the findings suggest that HH knowledge needs to be maintained
through repeated education, while feedback and organisational reinforcement
are important for keeping HH visible and prioritised in everyday clinical prac-
tice. They also indicate that contextual reinforcement may be particularly

45



important for sustaining positive HH-related perceptions after the immediate
urgency of a health emergency has subsided.

Methodological considerations

This thesis is based on both qualitative and quantitative studies conducted
within the same university and healthcare context. Conducting the studies
within the same context provided contextual coherence across the thesis. The
use of qualitative and quantitative approaches enabled HH to be examined from
complementary perspectives (74). In this thesis, these approaches provided in-
sight into organisational experiences, knowledge, attitudes and perceptions.

The qualitative component used focus group interviews (I), which were ap-
propriate because the study aimed to explore HCWs’ perceptions of infection
prevention within the organisation and their views on an electronic reminder
system. The focus group format made it possible to identify both shared and
differing views across professions and clinical areas (69,71). Recruitment con-
tinued until no substantively new insights emerged, consistent with estab-
lished principles of qualitative sampling and information redundancy (16,71).
The moderated, semi-structured format ensured that key topics were explored
across groups while also allowing participants to elaborate on their experi-
ences and introduce perspectives not anticipated in the interview guide (69).

Several measures strengthened the credibility of the qualitative analysis.
One transcript was analysed in a departmental research seminar involving sev-
eral senior researchers, and the interpretations generated in the seminar corre-
sponded closely with those of the primary analyst. The remaining transcripts
were analysed independently by the first and last authors and discussed until
consensus was reached. In addition, the coding was cross-checked by co-re-
searchers. This form of analyst triangulation, whereby several researchers ex-
amined and compared interpretations of the data, strengthened the credibility
of the findings (71).

The researcher was familiar with IPC routines at the hospital, and the co-
researcher had extensive experience in qualitative research. Such prior under-
standing may have influenced data collection and interpretation, but may also
have contributed to the relevance and depth of the analysis (71). Reflexive
discussions within the research team were used to consider how the research-
ers’ prior knowledge and professional positions might influence the analytic
process. Focus groups may also influence what participants are willing to ex-
press. Hierarchical relationships and professional dynamics can constrain the
expression of dissenting perspectives despite careful facilitation (69,71). This
risk was reduced by conducting focus groups within relatively homogeneous
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professional groups with shared roles and experiences (I). No clear indications
emerged that hierarchical relationships within the groups substantially limited
the discussions. Individual interviews might have allowed a more detailed ex-
ploration of personal experiences and may have reduced the influence of
group dynamics (71). Nevertheless, the interaction within the focus groups
was lively and valuable for capturing collective perceptions and organisational
norms surrounding HH practices (69).

The quantitative component (II-1V) used established WHO instruments to
assess HH knowledge and perceptions (1,4). A strength of this approach was
that it enabled comparisons across educational levels, professional groups and
two data-collection periods using the same instruments (IV). The use of estab-
lished instruments also supported comparability with previous international
studies and contributed to content validity (16).

The instruments were translated using recommended forward—backward
procedures, supported by expert review and pilot testing to achieve as close
an equivalence as possible between the original and translated versions in
terms of meaning and content (16,72). Such procedures are commonly recom-
mended when survey instruments are translated and adapted for use in another
language and context, as they may reduce the risk of measurement bias related
to translation and contextual interpretation (16,72).

A further strength of the quantitative component is the repeated cross-sec-
tional design (IV), which enabled comparison of HH knowledge and percep-
tions during the pandemic and in the post-pandemic period under naturally
occurring conditions. This design was suitable because the aim was to exam-
ine group-level patterns across two different periods rather than follow indi-
vidual trajectories over time. A longitudinal design was not feasible, as data
were collected anonymously and the 2020 data collection was conducted dur-
ing an evolving pandemic, before a later post-pandemic comparison could be
planned as an individual follow-up. Thus, the repeated cross-sectional design
represented an appropriate approach for examining differences between com-
parable groups across two contextual periods. However, repeated cross-sec-
tional comparisons do not permit individual-level inference, meaning that ob-
served differences between time points may reflect differences in sample com-
position rather than within-person change. The findings should therefore be
interpreted as differences between comparable samples and contextual periods
rather than as changes within the same individuals (16).

Several methodological limitations should also be considered. First, Stud-
ies II-IV relied on self-reported questionnaire data. Although self-report is
appropriate for measuring knowledge, attitudes and perceptions, responses to
perception and attitude items may be affected by social desirability bias, while
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knowledge items may be influenced by guessing or misunderstanding. Some
self-reported background variables may also be subject to recall bias (16). The
findings should therefore not be interpreted as direct evidence of actual HH
behaviour.

Second, response rates were low to moderate across the quantitative studies
(30-57%), particularly among RNs (30% in 2020 and 36% in 2023). The psy-
chological strain experienced by HCWs during the COVID-19 pandemic may
have contributed to the particularly low response rate among RNs in 2020
(86). Non-response bias therefore remains possible, as individuals with a
stronger interest in infection prevention or patient safety may have been more
likely to participate. Survey methodology research has also demonstrated that
response rates vary depending on factors such as invitation mode, professional
group and survey burden, and that reminders typically have diminishing ef-
fects after the first contact attempts (87—89).

Finally, all studies were conducted at one university and its affiliated uni-
versity hospital within a single regional context. Although this strengthened
contextual coherence across the thesis, it limits the generalisability of the
quantitative findings and the extent to which the qualitative findings may be
transferred beyond similar contexts. However, by providing detailed descrip-
tions of the study context, participant characteristics and setting, the thesis
enables readers to assess the relevance of the findings to comparable educa-
tional and healthcare environments (16,71).
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General conclusions

This thesis examined HH from organisational, educational, behavioural and
contextual perspectives across four studies. Overall, the findings show that
HH cannot be understood only as a matter of individual knowledge or profes-
sional responsibility. Rather, factors relevant to HH behaviour reflect an in-
terplay between knowledge, HH-related perceptions, organisational reinforce-
ment and contextual conditions.

The findings support the hypothesis that HH knowledge differs between
educational and professional groups, as final-semester nursing students and
RNs had higher knowledge levels than first-semester students (II). However,
RNs did not demonstrate higher knowledge levels than final-semester stu-
dents. Although overall knowledge levels were moderate to good, important
gaps remained among both nursing students and RNs, particularly regarding
transmission pathways and preventive aspects of HH. The higher knowledge
levels among final-semester students are consistent with nursing education
contributing to the development of HH knowledge. However, the remaining
knowledge gaps at the end of the nursing programme also suggest a need to
review whether the educational content sufficiently addresses these areas and
how HH knowledge is reinforced throughout the programme. After gradua-
tion, continuing professional development and repeated reinforcement in clin-
ical practice remain important for maintaining and further developing this
knowledge.

The hypothesis that nursing students and RNs would differ in HH-related
attitudes and perceptions was also supported (III). In addition, the hypothesis
that HH-related knowledge and perceptions would differ between the 2020
and 2023 samples was partly supported (IV). No significant differences were
observed in total knowledge scores between the 2020 pandemic and 2023
post-pandemic samples, whereas several perceptions related to the importance
and prioritisation of HH were rated lower in the 2023 post-pandemic sample.
This pattern suggests that perceptions of HH importance may be more sensi-
tive to contextual conditions than overall HH knowledge, as reflected in total
knowledge scores. Differences in the salience of infection prevention and or-
ganisational attention between the pandemic and post-pandemic contexts may
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be relevant to these ratings, although the comparative cross-sectional design
does not permit causal conclusions.

The findings also highlight the importance of organisational factors. HCWs
described IPC structures as formally established, but not always consistently
reinforced in everyday clinical practice (I). Feedback from the electronic re-
minder system was perceived as more acceptable when it was transparent and
provided at group level rather than through individual monitoring (I). These
findings highlight the importance of organisational strategies that support
shared norms, visible leadership and constructive feedback.

From a theoretical perspective, the findings can be interpreted in line with
the view that knowledge contributes to the formation of HH-related beliefs
and attitudes, while social expectations and organisational conditions may
shape subjective norms and perceived behavioural control. Education appears
to contribute to the development of knowledge and expectations regarding
correct practice, whereas clinical environments may influence how HH is pri-
oritised, reinforced and socially supported across different contextual periods.

Taken together, this thesis contributes to the understanding of HH as a prac-
tice shaped not only by what HCWs know but also by how HH is perceived,
prioritised and reinforced within educational and clinical settings. Sustained
improvement is therefore likely to require nursing education, continuing pro-
fessional development, constructive feedback and ongoing organisational sup-
port in everyday practice, both during and after periods of heightened attention
such as a pandemic.

50



Implications

The findings of this thesis have implications for nursing education, clinical
practice, organisational leadership and patient safety. They indicate that sus-
tained attention to HH requires coordinated efforts across educational and
healthcare settings.

Efforts to strengthen HH practice and adherence require more than the pro-
vision of knowledge or guidelines alone. Although knowledge levels among
both nursing students and RNs were moderate to good, important knowledge
gaps remained, and several HH-related perceptions differed between groups
and contextual periods. Educational efforts throughout undergraduate educa-
tion and continuing professional development may therefore benefit from fo-
cusing not only on knowledge acquisition but also on strengthening under-
standing of transmission pathways, preventive aspects of HH, the perceived
importance of HH, social and professional expectations, and the professional
responsibility of nurses to protect patients from avoidable harm
(4,8,27,28,79,81).

The findings point to a need for closer integration between theoretical ed-
ucation and clinical practice. In undergraduate nursing education, HH and IPC
can be further emphasised as not only technical skills but also integral aspects
of professional judgement and nurses’ responsibility to promote health and
protect patients from avoidable harm. In clinical practice, continuing profes-
sional development may help maintain and update HH knowledge among RNs
and other HCWs. Continuing education should be ongoing, clinically relevant
and connected to feedback from everyday practice. Collaboration between
nursing programmes, clinical placement providers and IPC teams may help
ensure continuity between what students learn at university and the practices,
expectations and role models they encounter in clinical settings (25,27,51).

The findings also highlight the importance of organisational reinforcement
in supporting HH. IPC structures were described as formally established, but
not always consistently integrated into everyday routines. Feedback from the
electronic reminder system was perceived as more acceptable when it was
transparent and provided at group level rather than through individual moni-
toring. Healthcare organisations may therefore benefit from strengthening
feedback systems that promote timely, visible and supportive information
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about HH. RNs, particularly those with supervisory, coordinating or manage-
rial responsibilities, have an important role in making IPC visible in daily
work by modelling appropriate HH practices, reinforcing routines, supporting
students and colleagues, and ensuring that feedback contributes to practical
improvement. Visible leadership and clear organisational commitment may
further help maintain the importance of IPC in everyday practice
(4,8,24,81,82).

Comparisons between the pandemic and post-pandemic samples show that
the perceived importance of HH differed between the two contextual periods
(IV). These periods were characterised by different levels of attention to in-
fection prevention (59,63—67). Sustaining HH as a prioritised patient safety
practice therefore requires continued organisational reinforcement, visible pri-
oritisation of IPC and structured continuing professional development in eve-
ryday clinical practice, irrespective of pandemic conditions.
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Future research

Future studies should explore how knowledge, perceptions, attitudes and ac-
tual HH behaviour interact in clinical practice. The quantitative studies relied
on questionnaire data assessing knowledge, attitudes and perceptions. Re-
search combining survey data with direct observation of HH behaviour may
therefore provide deeper insight into how cognitive and normative factors re-
late to everyday clinical practice. Such studies could also examine whether
favourable self-reported perceptions and reported adherence correspond with
observed HH behaviour.

Longitudinal research could contribute to a better understanding of how
HH-related beliefs, perceptions and practices develop over time. The repeated
cross-sectional design used in this thesis allowed comparisons between pan-
demic and post-pandemic contexts, but did not follow individuals across time.
Longitudinal studies following nursing students through their education, tran-
sition into professional practice and subsequent participation in continuing
professional development could provide valuable insight into how HH-related
knowledge, attitudes, professional norms and practices develop, are reinforced
and are maintained over time.

The role of organisational factors in sustaining HH also warrants further
investigation. The findings of this thesis suggest that feedback structures, lead-
ership engagement and social norms within clinical teams may influence how
HH is perceived and prioritised. Studies examining how organisational strate-
gies, such as feedback systems, electronic reminders and leadership initiatives,
affect both acceptability and observed behavioural outcomes may contribute to
the development of more sustainable infection prevention interventions.

Finally, the findings suggest that contextual factors, such as perceived in-
fection risk and institutional attention, may influence the perceived im-
portance of HH. Future studies could therefore examine how such conditions
shape HH-related perceptions and behaviour, particularly during periods when
infection prevention receives less public and organisational attention. Com-
parisons across different healthcare organisations and educational settings
may also help clarify the transferability of these contextual patterns.
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Svensk sammanfattning

Vardrelaterade infektioner uppkommer i samband med vard och behandling
och &r ett betydande patientsdkerhetsproblem. Infektionerna kan leda till
langre vardtider, komplikationer och okat lidande for patienter samt dkade
kostnader for hilso- och sjukvarden. Handhygien dr en viktig atgérd for att
forebygga smittspridning, eftersom vardpersonalens hinder kan Overfora
mikroorganismer mellan patienter, personal, utrustning och vardmiljon.

Trots att betydelsen av god handhygien ar vl kdnd foljs rekommendation-
erna om nar och hur handhygien ska utforas inte alltid. F6ljsamheten till re-
kommendationerna paverkas av manga faktorer. Kunskap om smittvagar och
nir handhygien ska utféras ar en viktig grund, men &ven uppfattningar om
handhygien, tidigare erfarenheter, férvéntningar fran andra, tillgang till resur-
ser, arbetsbelastning, aterkoppling och ledarskap kan paverka hur handhygien
prioriteras i det dagliga vardarbetet.

Sjukskoterskor ansvarar inte bara for sin egen handhygien utan har ocksé
ansvar for att leda omvardnaden och en viktig roll som forebilder och handle-
dare for studenter och kollegor. Detta professionella ansvar borjar utvecklas
redan under sjukskoterskeutbildningen. Studenter lér sig om vardhygien ge-
nom undervisning, men moter under sin verksamhetsforlagda utbildning
ocksd hur handledare, sjukskoterskor och annan vérdpersonal arbetar med
handhygien. Det som lars ut under utbildningen moéter dirmed de normer, ru-
tiner och praktiska forutséttningar som finns i vérden.

Avhandlingen anvinder tvé teoretiska perspektiv for att forsté faktorer som
paverkar hur handhygien utfoérs. Teorin om planerat beteende beskriver hur
attityder, forvéntningar frdn andra och upplevda mdjligheter eller hinder pa-
verkar avsikten att utféra handhygien. Dértill anvénds en teoretisk modell som
beskriver hur uppfattningar om handhygien grundas i kunskap och utvecklas
genom erfarenheter och samspel med andra. Universitet och virdorganisat-
ioner har dérfor betydelse for hur uppfattningar om handhygien utvecklas och
forstirks.

COVID-19-pandemin skapade ett sirskilt sammanhang for att studera
dessa fragor. Under pandemin fick smittférebyggande atgérder och handhy-
gien stor uppmairksamhet bade i virden och i samhillet. Det gav mojlighet att
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undersdka om kunskap och uppfattningar om handhygien skilde sig efter pan-
demin jamfort med under pandemin.

Det 6vergripande syftet med avhandlingen var att undersoka faktorer som
paverkar hur véardpersonal och sjukskoterskestudenter utfér handhygien, for
att bidra till forbattrad handhygien och forebyggande av vardrelaterade infekt-
ioner. Avhandlingen omfattade fyra delstudier. Den forsta undersokte vard-
personals uppfattningar om organisationens vardhygieniska arbete och om ett
elektroniskt system for att paAminna om handhygien och ge aterkoppling. Den
andra jimforde kunskap om handhygien hos sjukskoterskestudenter i borjan
och slutet av utbildningen samt hos sjukskoterskor. Den tredje jimforde grup-
pernas attityder och uppfattningar om handhygien och olika atgédrder for att
forbéttra den. Den fjarde jimforde kunskap och uppfattningar om handhygien
efter pandemin med motsvarande resultat under pandemin.

Studierna genomfordes vid ett svenskt universitet och ett universitetssjuk-
hus med nira koppling till universitetet. I den forsta studien deltog 38 under-
skoterskor, sjukskoterskor och lékare i atta gruppintervjuer. De fick bland an-
nat beskriva hur information och dterkoppling om vardhygien fungerade samt
sina uppfattningar om ett elektroniskt system som kunde registrera anvénd-
ning av handsprit och ge aterkoppling.

Den andra och tredje studien byggde pd en webbenkét med 201 deltagare:
71 sjukskdterskestudenter i forsta terminen, 46 i sista terminen och 84 sjuk-
skoterskor. Tva frageformuldr fran Viarldshilsoorganisationen (WHO) anvin-
des. Det ena undersokte kunskaper bland annat om smittvdgar och nir hand-
hygien ska utféras. Det andra undersdkte uppfattningar om handhygien, pati-
entsikerhet och olika &tgirder for att forbattra handhygien. I den fjérde studien
jamfordes dessa 201 deltagare, undersokta under pandemins mest intensiva
period 20202021, med 175 deltagare som undersoktes efter pandemin. Det var
inte samma personer som deltog vid de tva tillfdllena. Resultaten visar dérfor
skillnader mellan grupperna och inte forédndringar hos enskilda personer.

Vérdpersonalen i den forsta studien uppfattade att information och kunskap
om vardhygien fanns tillgénglig, men fick sdllan direkt aterkoppling frén de
regelbundna observationerna av hygienrutiner och fick ofta sjilva soka fram
resultaten pa intranétet. Deltagarna efterfrigade mer direkt och anvéndbar
aterkoppling och var generellt positiva till ett elektroniskt pAminnelsesystem
som kunde 6ka medvetenheten om handhygien. Acceptansen berodde dock pa
hur systemet anvéndes. Registrering och aterkoppling pa individniva vickte
oro for kontroll och personlig integritet, medan aterkoppling pd gruppniva
uppfattades som betydligt mer acceptabel.

Kunskapen om handhygien var mattlig till god bland bade studenter och
sjukskoterskor. Studenter i foOrsta terminen hade ldgre sammanlagda
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kunskapspodng dn bade studenter i sista terminen och sjukskoterskor. Sjuk-
skoterskorna hade diaremot inte hogre kunskapspodng dn studenterna i sista
terminen. Kunskapsluckor fanns i alla grupper, bland annat om varifran
mikroorganismer som orsakar vardrelaterade infektioner kommer, hur de
overfors och vilka handhygienatgirder som behovs i olika situationer.

Alla grupper bedémde handhygien som viktig for patientsdkerheten, men
deras attityder och uppfattningar om handhygien skilde sig at. Studenter i
forsta terminen gav i flera fall hogre skattningar dn sjukskoterskorna, bland
annat av handhygienens betydelse och av olika atgarder for att forbattra den.
Tillgéng till handsprit bedémdes som sirskilt effektiv av alla grupper. Aven
utbildning, stod fran ledningen, aterkoppling och goda forebilder beddmdes
som betydelsefulla. Grupperna skilde sig ddremot inte &t i hur vil de sjédlva
uppgav att de foljde rekommendationerna. Studenter i slutet av utbildningen
och sjukskoterskor hade alltsa inte genomgaende mer positiva attityder och
uppfattningar &n studenter i borjan av utbildningen.

Jamforelsen mellan perioderna visade framfor allt skillnader 1 uppfatt-
ningar om handhygien efter pandemin jaimfort med under pandemin. Handhy-
gienens betydelse for patientsékerheten skattades ldgre efter pandemin i alla
tre grupperna. Studenterna skattade ocksa patienternas forvéntningar pa vard-
personalens handhygien liagre efter pandemin. Bland sjukskdterskor skattades
vardpersonalens foljsamhet till handhygien ldgre. Samtidigt skattade studenter
i forsta terminen stodet fran utbildningen och dess fokus pa god handhygien
hogre efter pandemin och upplevde dven handsprit som mer skonsam for hu-
den. De sammanlagda kunskapspoéngen skilde sig ddremot inte mellan peri-
oderna i ndgon av grupperna, d&ven om vissa enskilda kunskapsfragor skilde
sig bland studenter i forsta terminen.

Resultaten visar betydelsen av att universitet och vardorganisationer skapar
forutsattningar for att god handhygien lirs in, utférs och prioriteras. Utbild-
ning behdver fortsitta under hela yrkeslivet, studenter behdver mota goda f6-
rebilder under sin verksamhetsforlagda utbildning och vérdpersonal behover
anvandbar aterkoppling. Elektroniska system kan stddja handhygienarbetet
om personlig integritet skyddas. Likartade kunskapspoidng mellan perioderna,
samtidigt som handhygienens betydelse for patientsidkerheten skattades lagre
efter pandemin, visar att kunskap ensam inte forklarar hur handhygien vérde-
ras och prioriteras. For att god handhygien ska forbli central i patientsiker-
hetsarbetet behovs aterkommande utbildning, goda forebilder, konstruktiv
aterkoppling, tydligt ledarskap och fortsatt fokus pa vardhygien.
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