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ABSTRACT
Healthcare-associated infections (HCAIs) remain an important concern in UK hospitals, and effective hand hygiene is a key component of infection prevention. This systematic review examined how hand hygiene compliance among healthcare workers influences HCAI prevention in UK hospitals. The objectives were to identify important HCAIs, examine factors influencing hand hygiene compliance, evaluate the effectiveness of hand hygiene interventions, and develop recommendations for improving compliance among nurses.
A systematic review design was used. A search was conducted in PubMed, Scopus and Google Scholar for peer-reviewed primary studies published between 2016 and 2026. Studies were selected using predefined inclusion and exclusion criteria, and the screening process was documented using PRISMA. Twelve studies were included and critically appraised using appropriate quality-assessment approaches. The findings were synthesised thematically. Four themes were identified: factors influencing compliance; barriers and facilitators; effectiveness of interventions and monitoring; and implications for HCAI prevention and patient safety.
The findings showed that workload, time pressure, clinical emergencies, accessibility, staff wellbeing and organisational factors influenced compliance. Education, behavioural interventions, monitoring, feedback, reminders and staff engagement generally improved hand hygiene compliance. However, most studies measured compliance rather than directly measuring HCAI outcomes. The review concludes that hand hygiene compliance is an essential component of HCAI prevention, but the exact causal effect on infection incidence remains uncertain. Future UK research should use larger multi-centre studies, longer follow-up and objective compliance measures linked directly with HCAI surveillance.



[bookmark: _Toc240208780]Chapter 1: Introduction 
[bookmark: _Toc240208781]1.1 ﻿﻿﻿Introduction 
Healthcare-associated infections (HAIs) continue to be a major problem in the UK, particularly in relation to patient safety within a hospital setting (Stewart et al., 2021). This chapter focuses on hand hygiene compliance, one key to the prevention of Healthcare-associated infections (HAIs), among nurses. This section provides background information on the problem of infections, the research problem, the rationale, the aim, the objectives, and the research questions (Harb et al., 2025). The chapter ends by exploring the significance of this systematic review in the context of the evidence that is identified on hand hygiene practices and their impact on reducing rates of infection in a healthcare environment in the UK.
[bookmark: _Toc240208782]1.2 Background and Context 
Healthcare-associated infections (HAIs) remain a significant problem in the safe care of patients in UK hospitals (Stewart et al., 2021). The UK Health Security Agency's (2025) Point Prevalence Survey 2023 indicates a prevalence of 7.6% of healthcare-associated infections (HAIs)among all hospital inpatients in England, compared to 6.6% in 2016. A total of thousands of preventable cases is added to hospital services each year, leading to longer hospital stays, higher mortality, greater antimicrobial resistance, and high costs to the NHS (UKHSA, 2023).
Nurses, who are the largest group of healthcare professionals with frequent patient contact, have a pivotal role in preventing infection, as per the ideas mentioned by Arshad et al. (2026). Hand hygiene (HH) is the most important and easily implemented intervention that can decrease Healthcare-Associated Infections (HAIs). However, uptake is often far short of the desired level of 100% compliance as set by WHO (UKHSA, 2023). Average levels of compliance with hand hygiene (HH) among health care workers are often between 40 and 60%, and nurses tend to have slightly higher compliance than physicians, but there are still significant gaps (Bredin et al., 2022).
A systematic review by Mouajou et al. (2022) reviewed the relationship between HH compliance and healthcare-associated infection incidence and showed that good compliance always relates to a decrease in infection rates in healthcare settings. In turn, Bredin et al. (2022) pooled the results of direct observation data and reported that the compliance rates were still 52 for nurses and 45 for physicians.
The COVID-19 pandemic had compounded problems, such as the difficulty of sustaining the initial improvements in Hand hygiene (HH) practices (Ali, Mekonen and Tesfahun, 2023), as well as excess workload, lack of resources, and issues with organisation. There are some disparities between policy and practice in the UK, for example, policy guidelines in intensive care units, despite the unit being a high-risk setting with national guidelines from the National Institute for Health and Care Excellence (NICE) and the National Health Service (NHS) England (Mouajou et al., 2022).
This systematic review is thus opportune. It draws together relevant evidence from the UK and uses it to develop an understanding of the links between nurses' HH compliance and healthcare-associated infection rates, the barriers and facilitators, and how to address these issues (Bredin et al., 2022). The primary goal of the study is to shed light on these concerns, fostering improved patient safety, healthcare cost savings, and infection mitigation strategies for hospitals in the United Kingdom.
[bookmark: _Toc240208783]1.3 Statement of the Problem 
Despite the guidelines being in place to reduce the prevalence of healthcare-associated infections (HAIs), these remain a concern in hospitals in the UK, with 7.6% of all inpatients in the UK stating a Healthcare-associated infections (HAIs) (UK Health Security Agency, 2025). Hand hygiene (HH) compliance by nurses is one of the most critical aspects of infection prevention and control (IPC), and the degree of compliance is often below the “100%” target, typically between 40% and 60% (Bredin et al., 2022). This gap gives rise to high morbidity rates among patients, longer hospital stays, and high NHS costs. Similarly, issues around workload, limited resources, and, crucially, issues of compliance show that it is important to systematically look at how hand hygiene activity by nurses might relate to rates of Healthcare-associated infections (HAIs) across the UK (Bajunaid et al., 2024).
[bookmark: _Toc240208784]1.4 Research Rationale 
Healthcare-associated infections (HAIs) are a major, and preventable, burden in the UK healthcare system. Healthcare-associated infections (HAIs)currently account for 7.6% of hospital inpatients in England and can cause death, long hospital stays, acquisition of antimicrobial resistance, and a high NHS cost (UK Health Security Agency, 2025). Nurses' work is important in infection prevention, and their numbers are higher than in any single profession that works with patients. Among them, rates of hand hygiene compliance are suboptimal (40-60%) (Bredin et al., 2022; Mouajou et al., 2022).
So, it is worth recalling that there is still a gap between policy and practice at the national level and, hence, the need for this systematic review. Despite the strong World Health Organisation (WHO) and National Institute for Health and Care Excellence (NICE) principles on the importance of hand hygiene, compliance remains low, especially on high-risk wards such as ICUs (UK Health Security Agency, 2025). In the short term, the COVID-19 pandemic increased compliance; however, compliance levels were not maintained with the increase in workload, lack of input, and people's fatigue (Ali, Mekonen and Tesfahun, 2023).
This study is opportune given its narrow scope of just UK hospitals, where there is limited evidence synthesising the direct link between nurse hand hygiene compliance and rates of healthcare-associated infections (HAIs) (Besnier et al., 2026). This review will try to summarise some of the main inhibitors and enablers to compliance and evaluate the effectiveness of main interventions to support compliance while providing insight into the available literature. This evidence is used to help develop strategies and interventions to enhance patient safety, save in health care expenditure, and enable National Health Service (NHS) work on antimicrobial resistance (Ali et al., 2023). 
[bookmark: _Toc240208785]1.5 Research Questions
How does hand hygiene compliance among healthcare workers influence the incidence of healthcare-associated infections in UK Hospitals?
[bookmark: _Toc240208786]1.6 Research Aim
This systematic review seeks to explore the existing evidence on the influence of nurses' hand hygiene compliance on reducing Healthcare-associated infections (HAIs) within UK hospitals, to define the key barriers to compliance, and to analyse the effectiveness of compliance interventions.
[bookmark: _Toc240208787]1.7 Research Objectives 
1. To identify the most common healthcare-associated infections in UK hospitals.
2. To examine factors influencing hand hygiene compliance among healthcare workers.
3. To evaluate the effectiveness of hand hygiene interventions in reducing infection rates.
4. To suggest recommendations for enhancing hand hygiene observance of nurses in UK hospitals. 
[bookmark: _Toc240208788]1.8 Research Significance
The findings of this systematic review are of potential great importance for patient safety, clinical practice, health services policy, and economic sustainability in the United Kingdom's National Health Service (NHS) (Ali et al., 2023). The study focuses on a pressing issue of preventable harm in healthcare facilities: healthcare-associated infections (HAIs) and how compliance with hand hygiene among nurses influences these infections. In England, hospital inpatients have been estimated to have a 7.6% prevalence of Healthcare-associated infections (HAIs) (UK Health Security Agency, 2025), and an improvement in hand hygiene practice could significantly decrease the morbidity, mortality, and length of inpatient stay.
This review has valuable findings for nursing practice. Nurses are the number one healthcare workers with the most continuous contact with patients (UKHSA, 2023). As evidence of hand hygiene compliance improves, so does nurses' ability to provide targeted strategies to overcome common challenges like time pressures and resource constraints (Bredin et al., 2022). Better compliance can help develop a more secure clinical environment and boost the quality of care (Religioni et al., 2025).
This study has a wider impact on healthcare as it adds to the knowledge base of infection prevention and control. Although systematic review literature has consistently demonstrated an association between hand hygiene and decreased rates of Healthcare-associated infections (HAIs) (Mouajou et al., 2022), the UK-specific systematic reviews on the topic relating to nursing practice are still limited.
This issue has economic ramifications. Extended admissions, extra treatments, and managing antimicrobial resistance all bring a significant economic burden to the National Health Service (NHS) and are a source of Healthcare-associated infections (HAIs) (Kutter et al., 2018). This review can help deliver cost-saving strategies and the better allocation of resources when identifying effective interventions. In addition, given the time of this study in the COVID era, hygiene behaviours were hard to sustain (Ali et al., 2023), and this study will provide current evidence to support the national guidelines and training Kutter et al., 2018).
Theoretically, it contributes to the understanding of the complex interplay between individual behaviour, organisational factors, and patient outcomes in infection control (Ali et al., 2023). Results guide policymakers and hospital managers in the development of health systems that create more effective compliance monitoring systems, educational interventions, and supportive workplace cultures (Kutter et al., 2018). In conclusion, the findings of this research could have the potential to touch healthcare delivery in UK hospitals in the areas of safer, higher-quality, and more sustainable healthcare delivery, benefiting patients, healthcare professionals, and society at large (Religioni et al., 2025).
[bookmark: _Toc240208789]1.9 Summary 
The chapter has provided insight into the important matter of healthcare-associated infections (HAIs) occurring in hospitals throughout the UK and the central role that hand hygiene compliance plays in preventing infections. It has presented the problem statement of the research, the reasons for doing this systematic review, the aim, the objectives, and the research questions of this systematic review. Persistent compliance issues have been emphasised in the context of patient safety, the cost of the National Health Service (NHS), and quality of care. The chapter provides a robust background to the later literature study, methodology, and evidence-based research for this important public health concern.



[bookmark: _Toc240208790]Chapter 2: Literature review/theoretical framework 
[bookmark: _Toc240208791]2.1 Introduction 
The chapter will be a critique of the existing literature on the impact of hand hygiene compliance of nursing staff on healthcare-associated infections (HCAIs) in UK hospitals. It will concentrate on the most common healthcare-associated infections (HCAIs), why healthcare workers have not adopted hand hygiene, and how various interventions addressing hand hygiene can be effective in preventing infections. The chapter shall also highlight the gap areas in the existing literature that are critical and introduce relevant theories and models to create a conceptual framework of the systematic review. 
[bookmark: _Toc240208792]2.2 Literature Search Strategy 
The scanning of the literature was conducted to establish crucial concepts, theoretical perspectives, and existing evidence in hand hygiene compliance by nurses and healthcare-associated infections (HAIs) in hospitals within the UK. The scoping search also had the purpose of giving an overview of the field of research and creating a context upon which the study is going to take place, unlike the systematic review search (Kutter et al., 2018). The searches in electronic databases were performed in PubMed, CINAHL, Scopus and Google Scholar due to the inclusion of high-quality literature in healthcare, nursing and prevention of infection in their indexes. The primary search terms were: hand hygiene compliance, nurses, healthcare-associated infections, hospital-acquired infections, infection prevention, patient safety, United Kingdom, National Health Service (NHS) hospitals and hand hygiene interventions (Religioni et al., 2025). To narrow the search to retrieve the relevant publications, Boolean operators like AND, OR and NOT were employed to narrow down the search.
Care was taken so that emphasis was paid to systematic reviews, meta-analyses, clinical guidelines and empirical studies that have been published in peer-reviewed journals. The World Health Organisation (WHO) and National Health Service (NHS)England also provided guidance on hand hygiene, which was consulted to find out about the hand hygiene standards and infection control according to the international standard. The chosen scoping literature served to detect common themes, existing evidence, theoretical insights and contradictions in the available literature (Besnier et al., 2026). Furthermore, it informed the literature review by considering key factors that influenced the adherence of nurses to hand hygiene and its relationship with the reduction of healthcare-associated infections in UK hospitals. 
[bookmark: _Toc240208793]2.3 Literature Review 
[bookmark: _Toc240208794]2.3.1 Most common healthcare-associated infections in UK hospitals
Healthcare-associated infections (HCAIs) remain a major patient-safety problem within UK hospitals. Poor hand hygiene is not the only cause; infections can also be caused by poor hand hygiene (National Health Service England, 2023). However, as nurses often work with different patients, equipment and clinical conditions, their compliance is extremely important in breaking the connections of pathogen spread. The main HCAIs differ in their cause, symptoms and other reactions to hand-hygiene activities (Ghafouri, Kermani and Namaghi, 2026). 
Urinary Tract Infections
Gad and AbdelAziz (2021) point out in their systematic review summarising the current strategies and interventions in reducing urinary tract infections associated with urinary catheters, use and the need for re-catheterisation that urinary tract infections are the most commonly reported Healthcare-associated infections (HCAIs)are urinary tract infection and, in particular, catheter-associated urinary tract infections. They are usually formed in cases where the urinary catheters give access to microorganisms in the bladder. Compared with those that lead to surgical site infections, catheter-associated infections are directly linked to the prolonged use of the devices and the mismanagement of the catheters rather than because of the contamination of the environment in the isolation (Skok et al., 2025). However, hand hygiene is still crucial for nurses prior to inserting a catheter, handling a drainage bag, and for personal care (Chang et al., 2022). In this way, Li et al. (2025), in their systematic review aimed at evaluating the effectiveness of various interventions in reducing catheter-associated urinary tract infections (CAUTI) incidence in healthcare settings, claimed that invasive devices pose a great risk of infection; this means that appropriate hand hygiene should be performed in addition to the procedure of catheter removal and aseptic insertion. Thus, the impact of hand hygiene alone might be overestimated by attributing decreases in urinary infections to it. 
Surgical-Site Infections
In a comprehensive review of the epidemiology, classification, risk factors, microbiological aspects, treatment modalities, and prevention strategies for surgical-site infections, it was found by Rezaei et al. (2025) that Surgical-site infections develop after surgical operations and they could be superficial, deep, or organ-specific. Their progression compared to urinary infections is based on several factors, including the method of surgery, wound management, prophylactic use of antibiotics, morbidities in the patient and the sterility of the theatres (Ayo-Farai et al., 2024). As per the UK Health Security Agency (2025), Surveillance of surgical-site infections in National Health Service (NHS) hospitals by the United Kingdom Health Security Agency (UKHSA) remains specific, proving them to be of ongoing clinical interest. Attention should be paid to hand hygiene, particularly when nurses need to change dressings or address surgical drains. Its impacts, however, may not be so direct as compared to infections that are transmitted mainly through contact (Rezaei et al., 2025). Therefore, hand hygiene should be employed as part of sterile work, necessary antimicrobial prophylaxis and postoperative monitoring of the wound, but not as a standalone intervention to enhance its effectiveness (Ali et al., 2023). 
Bloodstream Infections
Bloodstream infections are those which are a result from Escherichia coli, Methicillin-Susceptible Staphylococcus aureus (MSSA), Methicillin-Resistant Staphylococcus aureus (MRSA) and other Gram-negative bacteria (Golli et al., 2022). Bacteraemia can yield more severe consequences compared to superficial infections since the microorganisms are introduced into circulation and can bring about sepsis (Kumar et al., 2026). In an article determining the underlying risk factors associated with E. coli bacteraemia, Nsonwu et al. (2025) assert that in the UK, surveillance demonstrates that the incidence of E. coli bacteraemia is much greater than Methicillin-Resistant Staphylococcus aureus (MRSA) bacteraemia, and a great deal of resistant bloodstream infections is due to E. coli, which also has its origin in the urine. According to Haque et al. (2020), these are so-called central-line-associated bloodstream infections, which can occur because of contaminated hands during line insertion, dressing change or administration of medication. However, other bacteraemia may be a community infection or of microbial origin in a patient (Ghafouri, Kermani and Namaghi, 2026). Therefore, the surveillance data on the national level cannot necessarily indicate poor hand hygiene in the hospital. Nurse adherence is also highly critical to prevent preventable hospital-acquired events, but device-care bundles, skin antisepsis, and linen removal in real-time are also needed (Sanvitti, Kanapeckas and Bilotta, 2026). 
Respiratory Infections and Hospital-Acquired Pneumonia
Hospital-acquired pneumonia and ventilator-associated pneumonia are serious infections that afflict the critically ill, older and bedridden patients, as explained by Miron et al. (2024) in their literature review. Respiratory wound infections can be spread through droplets, equipment contamination, aspiration and lack of control over the airways, in comparison to contact-related infections (Kutter et al., 2018). When giving oral care, suctioning patients or operating ventilator equipment, the contaminated hands of nurses can transmit organisms (Kumar et al., 2023). It is also possible to suggest that pneumonia may result in a particularly high length of stay in a hospital in comparison with several other Healthcare-Associated Infections (HCAIs). Nonetheless, hand hygiene is not a sufficient measure to deal with aspiration, poor position or long-term mechanical ventilation. (Kutter et al., 2018). This is what determines the distinction between pneumonia and infections where direct hand-to-hand transmission is more predominant. Prevention thus involves coordinated oral care, respiratory care, equipment decontamination and care of ventilators (Martelli et al., 2026). 
[bookmark: _Toc240208795]2.3.2 Factors influencing hand hygiene compliance among healthcare workers
A variety of organisational, behavioural and environmental variables can also contribute to the hand hygiene compliance of healthcare workers rather than the knowledge of the individuals (Zheng et al., 2022). 
[image: ]
Figure 2.1: 5 Moments of Hand Hygiene
(Source: Loftus et al., 2019)
Compliance with the Five Moments of Hand Hygiene offered by the World Health Organisation (WHO) is not universal in every healthcare facility, Bale et al. (2021) point out in their Cross-sectional observation of healthcare professionals, even though the assumption is that nurses strive to follow the given rules regarding hand hygiene. World Health Organisation (2022) states that compliance with hand hygiene in healthcare facilities is still as low as 59.6% in the whole world, which proves that compliance remains one of the critical issues despite well-established rules. In addition, Sandu et al. (2025) stated that high-income countries are not well compliant, with approximately 7% of patients developing at least one healthcare-associated infection during hospitalisation, which justifies the importance of an increased level of compliance. 
Knowledge, Education and Professional Competence
Knowledge and education are effective determinants of hand hygiene compliance (Chakma et al., 2024). While discussing the body of available literature regarding healthcare workers' knowledge of infection prevention and control, Alhumaid et al. (2021) contend that some of this research asserts that healthcare workers are better informed about how the pathogen can be transmitted and the consequences of not observing when the threat of infection exists in healthcare workers who undergo regular training about infection protection. Interventions in education lead to the awareness of healthcare providers regarding the correct hand hygiene techniques and the World Health Organisation's (WHO) Five Moments of Hand Hygiene, which serves to enhance infection prevention and control (Batra et al., 2025). The literature states that education is not sufficient for achieving change in behaviour. Two authors, Yue and Pan (2025), argue that while training can improve the outlook in terms of hand hygiene, successful long-term compliance is reliant on an organisational basis. Alfaisal et al. (2024) reveal that healthcare workers cannot move from theoretical knowledge to its application due to pressure of undergraduate workload, limited time and different priorities. Entry-level nursing practitioners usually possess recent knowledge of infection control, although probably lacking the necessary experience and confidence to adhere to handwashing protocols in stressful clinical conditions (Batra et al., 2025). Adherence to hand hygiene procedures is influenced by cognitive skills, organisational culture, support of management, feedback from superiors, and continuous reinforcement of behaviour (Hammerschmidt and Manser, 2019). Such conclusions demonstrate that educational programs must be combined with the organisational approach if improvements in hand hygiene compliance are to be achieved.
Workload, Time Pressure and Staffing Levels 
Workload has been the most widely reported impediment to compliance with hand hygiene (Ahmadipour et al., 2022). High patient-to-nurse ratios, emergency cases and growing service demands tend to decrease the time to perform hand hygiene prior to and after each contact with a patient. Other researchers, such as Harb et al. (2025), also argue that time limitation is inevitably going to lower the compliance rate, as nurses are more concentrated on immediate clinical treatment rather than on infection prevention as a practice. Yi et al. (2026), in contrast, believe that hand hygiene is a very short process and, therefore, behavioural prioritisation, rather than time limitations, is the issue. This opposing counterargument suggests that the culture within a given organisation can impact compliance more than workload. Nonetheless, a lack of adequate staff and overcrowding of National Health Service (NHS) hospitals have been proven to exacerbate workflow disruptions and, consequently, increase the difficulty in sticking to it regularly (Sartini et al., 2022). Therefore, Clancy et al. (2021), in their comprehensive systematic review providing an up-to-date compilation of clinical trials, reported between 2014 and 2020, assessing hand hygiene interventions to inform healthcare leaders and practitioners regarding approaches to reduce healthcare-associated infections using hand hygiene, argue that enhancing staffing levels might not guarantee compliance without the healthcare organisations employing a different strategy of enhancing accountability, leadership support and patient safety culture (Sartini et al., 2022). 
Organisational Culture and Leadership Support
Access to hand hygiene aids like alcohol-based hand rubs, soap, sinks, disposable towels, and PPE is regarded as a prerequisite for enhancing adherence to infection prevention protocols (Batra et al., 2025). Evidence continually demonstrates that healthcare professionals tend to practice hand hygiene in the workplace when these resources are available (Yue and Pan, 2025). The correlation between resource availability and adherence is more complicated than the simple act of providing the required materials. According to Worku and Melaku (2025), lack of access to hand hygiene resources means the standard would be lowered, while the mere existence of these facilities does not guarantee the necessary level of behaviour change. The same conclusion has been made by Ystaas et al. (2023), whose research indicated that leadership, guidance, and culture prove to have a stronger influence on compliance than availability of resources. In the circumstances of high-pressure medical performance, healthcare workers may miss hand hygiene moments even in the presence of all required facilities because of job commitments, interruptions, and competing priorities (Ystaas et al, 2023). 
Availability of Resources and Clinical Environment
The availability of alcohol-based hand rub, running sinks, soap dispensers and hand-drying stations should be ready to encourage the medical staff to perform hand hygiene more consistently (Sartini et al., 2022). Long-distance walking is also of great importance, especially when the environment is under consideration, and it discourages hand cleansing, often due to ill-positioned equipment. Other researchers view the infrastructure as being enhanced, which, in effect, has a huge impact on compliance as it removes practical impediments (Sartini et al., 2022). On the other hand, Worku and Melaku (2025), from an interview of twenty-four healthcare professionals, argue that the availability of resources will not be of value when healthcare personnel are not motivated or do not identify suitable hand hygiene opportunities. Thus, environmental interventions need to be supplementary to behavioural interventions and not substitutes (Sartini et al., 2022). Latest behavioural research has also indicated that co-design of clinical environments and staff has proved to be more effective in improving hand hygiene behaviour than education campaigns (Blair et al., 2024). 
Behavioural Attitudes, Perceptions and Social Influence
Behavioural and psychological factors are yet another big contributor to compliance. Afework and Tamene (2025), in a review including twenty-eight studies that were conducted in different regions of the world representing six of the continents, posit that healthcare workers often have their own perception of risk according to their prior clinical experiences, which affects the rate at which they reliably engage in hand hygiene. Some people perceive alcohol-based hand rub as an answer to all situations, and some unrealistically consider the risks of contamination as high during seemingly low-risk interactions with the patient (Batra et al., 2025). Another factor that affects behaviour is social influence, as obedience tends to mimic the behaviours of senior colleagues and the multidisciplinary team (Violato et al., 2021). Adherence to behavioural views, which are taken by some scholars, is very dependent on peer influence, role modelling and workplace norms (Ayo-Farai et al., 2024). In contrast, Smith et al. (2023) argue that the emphasis on personal professional responsibility, regardless of the surrounding behaviour, is advocated by infection control experts. As evidenced during this discussion, personal attitudes and institutional policies are not the only factors that can be used to explain hand hygiene compliance (Violato et al., 2021). Rather, we need behavioural change interventions that not only focus on the motivation of individuals but also facilitate supporting positive organisational practices through routinely reinforcing team norms, providing feedback, and organisational commitment to patient safety (Batra et al., 2025).  
[bookmark: _Toc240208796]2.3.3 Effectiveness of hand hygiene interventions in reducing infection rates
Hand hygiene intervention has also been widely suggested as a vital form of intervention in the reduction of healthcare-associated infections (HCAIs), but the effectiveness or use of the intervention is dependent on the format of the intervention, the quality of use, and clinical situations (Pruna et al., 2026). The evidence widely suggests that multi-component, but not single, interventions are most likely to be effective and that a good response in terms of compliance will not necessarily lead to the same level of reduction in infection rates (Ssekamatte et al., 2024). 
Education and Practical Skills Training
Education will be used in sensitising the healthcare workers about the routes of transmission, when to wash their hands and how to do so (Ssekamatte et al., 2024). Simulation and competency assessment are more effective when it is compared to interactive demonstrations because the knowledge is converted into practice. Nonetheless, the results of the analysis performed by Clancy et al. (2021) demonstrated that various intervention trials have different outcomes on the spot and, as a result, the educational programmes often resulted in instant compliance rates and did not indicate whether the level of these improvements will be maintained or the Healthcare-Associated Infections (HCAIs) level will decline (Knudsen et al., 2023). Comparison of repeated training, which is part of clinical practice, will be more likely to influence behaviour than training once a year. However, the outcomes of infection can still not change in such cases where education is not accompanied by adequate provisions, supervision and organisational enforcement (Mensah et al., 2022). Training, however, is not a panacea of its own as an infection-control solution, as the success/failure of the training will be ascertained by whether the knowledge is carried through to the point of care (Knudsen et al., 2023). 
Audit, Observation and Performance Feedback
Audit and feedback interventions can empower infection-control teams with learning about missed opportunities and the ability to provide outcomes towards or individuals (Aalalhareth and Abdullah, 2024). Feedback has a greater behavioural focus compared to education since healthcare workers do not get general orders but evidence regarding their actual performance (Mensah et al., 2022). Comparison and accounting via electronic dashboards and periodic reports at the level of the ward can promote improvement. However, the Hawthorne effect may take place through direct observation; temporarily, the staff will perform better because it is presumed that they are being observed (Berkhout et al., 2022). Furthermore, a higher percentage of compliance does not always mean lower infection rates because it might be caused by the possibility of varying definitions of surveillance, complexity of patients, and co-occurring infection-intervention plans. In a review of 35 studies, Mouajou et al. (2022) found that most of the compliance levels were between 60 and 70, and the incidence of Healthcare-Associated Infections (HCAIs) appeared to be lower at about 60% compliance. The authors, however, could not build an internationally optimal threshold, demonstrating that the correlation given is not linear but rather significant (Aalalhareth and Abdullah, 2024). 
Electronic Monitoring and Real-Time Reminders
Electronic monitoring will track either the visits of the dispenser or the movement of employees and provide real-time notifications when they forget to use hand hygiene (Madden et al., 2022). The main feature they have, compared with manual auditing, is their ability to collect data continuously, decrease the bias in observers and disclose variation between shifts and locations. The knowledge base of Knudsen et al. (2023) literature explored an electronic monitoring and feedback intervention that provided an expected benefit of sustained hand hygiene behaviour, and hospital-acquired bloodstream and urinary infections were also evaluated. In the dispenser activation in the electronic system, however, rather than determining whether the correct technique (for example, product quantity or clinical moment) has been exercised, it may be measured (Momeni et al., 2025). Hence, clinical interpretation with human observation in a trained form might be more powerful than technological monitoring with increased coverage (Madden et al., 2022). It can also be costly and cause employees to be staffing issues over spying. It is likely to play the biggest role in the decrease of infections, whereby real-time information is incorporated into positive feedback instead of performance appraisal (Knudsen et al., 2023). 
Environmental and Point-of-Care Interventions
Placing alcohol based hand rub near the bed, the treatment area, and entrances will decrease the physical effort needed to clean the hands (Momeni et al., 2025). Environmental restructuring puts its emphasis on opportunity, rather than knowledge, in comparison to education (Mitev, Tóth and Vaszkun, 2024). Practical signals, for example, the presence of dispensers involving replenishment, may promote hand hygiene when there are complexities in clinical care processes (Aalalhareth and Abdullah, 2024). However, increased supply of products is capable of producing greater usage without showing how workers wash their hands at the right time. Environmental changes, however, as found by Alshagrawi and Alhodaithy (2024) in their qualitative study interviewing 49 healthcare workers working in ICUs, are needed yet inadequate in cases where professional habits are not changed. Also, product selection is important due to the lack of sustained use due to poor skin tolerance (Letellier et al., 2022). The best examples of environmental interventions are access to and consultation with staff about the environment, testing of the product and redesigning of workflows, which cross both practical and behavioural barriers (Aalalhareth and Abdullah, 2024). 
Multimodal Improvement Programmes
Multimodal programmes consist of system change, training, reminders, monitoring, feedback and institutional safety culture. They tend to be more useful than single interventions due to the simultaneous treatment of some causes of non-compliance. Fredj et al. (2020) assert that the World Health Organisation (WHO) has discovered that the best single method in general to use is the multimode enhancement, and it has projected that preventable infections acquired in healthcare provision can be reduced by up to half through hand hygiene programmes. It also says the average economic savings were approximately 16 times more than the implementation cost (Aalalhareth and Abdullah, 2024). These data substantiate significant clinical and economic gains, yet they must be viewed with a grain of salt since multimodal programmes make it hard to figure out which of the elements led to the decrease(Skok et al., 2025). The infection rates could also decrease due to increased cleaning, isolation or antimicrobial stewardship used simultaneously. 
[bookmark: _Toc240208797]2.4 Gaps in Literature 
Although there is a good amount of literature on the topic of hand hygiene compliance and healthcare-associated infections (HCAIs), there are still a few significant gaps in the literature. Most of the studies have shown that better hand hygiene is linked to the fact that it reduces the rate of infections, but the relationship is inconclusive as a result of inconsistencies in methods and differences in study design. The methodologies employed in most of the available research include observational or cross-sectional designs and reveal that hand hygiene adherence of nurses is related to a reduction in healthcare-associated infections (HCAIs); however, the research fails to show causality. Therefore, it is still hard to calculate the degree to which better compliance in itself is a source of infection prevention as compared to other infection control measures.
The second significant gap is connected with the rather limited scope of nurses. A review by Harb et al. (2025) shows that current studies often focus on the hand hygiene adherence of all medical practitioners, such as doctors, allied health professionals and support staff, but do not focus on the role that nurses play. With the most frequent close experiences with a patient in hospital care, the combination of different types of professionals may confuse issues that are specific to particular professions, behavioural patterns and outcomes of interventions (Sanvitti, Kanapeckas and Bilotta, 2026). More emphasis on nursing practice is, therefore, required to value the role that nurse compliance is likely to play in preventing infections in clinical environments.
Besides this, Afework and Tamene (2025) argue that a large proportion of the available evidence is based on healthcare systems, and not UK hospitals. They have observed that despite the potential good learning attained in the studies in Europe, North America and Asia, diverse policies on healthcare, staffing, infection prevention practices, and organisation within the National Health Service (NHS) may inhibit the direct generalisability of the findings to UK practices (Mitev, Tóth and Vaszkun, 2024). Therefore, a synthesis of evidence that is specifically reflective of the National Health Service (NHS) context, where workforce constraints, increasing patient complexity and resource requirements may have disparate effects on hand hygiene adherence to other healthcare contexts, is necessary.
It is also mentioned in the literature that there is significant conformity in measuring hand hygiene compliance. Some of these studies are those which use direct observations, and others which take the self-reported questionnaires, electronic monitoring systems, or product consumption data (Skok et al., 2025). The disadvantages of each technique include bias of the observer, the remember bias or a lack of ability to assess the quality of the techniques (Madden et al., 2022). Such methodological heterogeneity makes cross-study comparison complicated and limits the strength of evidence as regards the effectiveness of hand hygiene interventions.
Lastly, Clancy et al. (2021), in their comprehensive review, found that there is a common underlying trend in existing research where short-term changes after learning or multimodal intervention are assessed, despite having little evidence about the sustainability of behaviour change in the long run. There are research studies with limited scope in exploring the success of compliance in the long run and the frequency of the impact to decrease infection produced by the intervention measures once the measures have ceased (Letellier et al., 2022). Similarly, the comparative effectiveness of different intervention strategies in similar hospital settings on a critical basis has been studied to a limited extent (Sandu et al., 2025).
Therefore, this proposed systematic review will aim to address the gaps to provide a critical synthesis of the existing evidence on the relationship between the compliance of nurses with hand hygiene and healthcare-associated infections in UK hospitals (Skok et al., 2025). By particularly focusing on nursing practice, the review also needs to provide a more comprehensive view of the interdependence of hand hygiene compliance and infection prevention, plus define the areas which require additional research and policy development.
[bookmark: _Toc240208798] 2.5 Theoretical Framework 
[bookmark: _Toc240208799]2.5.1 Health Belief Model (HBM)
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Figure 2.2: Health Belief Model (HBM)
(Source: Penn State, 2020)
Health Belief Model, first introduced by Rosenstock, is used to claim that people with a perception that they are prone to adverse consequences, understand the severity of these consequences, perceive preventative measures as helpful and who perceive a relatively low number of barriers to undertaking preventative behaviour (Skok et al., 2025). Applying it to the hospital situation, it means that nurses will tend to follow hand hygiene measures in cases when they understand the threat of pathogen transmission, the importance of the final result of Healthcare-Associated Infections (HCAIs) and believe that hand hygiene is effective in defending patients (Ayo-Farai et al., 2024).
The Health Belief Model (HBM), as Amini et al. (2021) explained in their clinical trial study of 84 prehospital emergency staff, has found wide application in infection prevention research because it can explain how better-informed healthcare employees are more likely to show a higher degree of compliance since they have a higher level of awareness about infection (Knudsen et al., 2023). Such perceived benefits may include avoiding patient harm and enhancing clinical results, which typically promotes compliance with recommended practices. Likewise, the cues to action, including reminder posters, infection-control campaigns and regular training, solidify behavioural change (Skok et al., 2025).
However, the Health Belief Model (HBM) has limitations when it comes to explaining this because it is more focused on individual perceptions, as opposed to being focused on organisational factors (Hodgson, Lamport and Laville, 2024). Batran et al. (2025) caution that nurses are not always those who are not fully aware of the dangers of infections and still have low compliance due to the shortage of staff, high workloads, or insufficient facilities. Hence, the descriptions of behavioural preferences cannot always be distilled down to individual beliefs (Skok et al., 2025). Compared to organisational theories, the Health Belief Model (HBM) provides a feasible psychological explanation but fails to consider the environmental limitations that characterise busy National Health Service (NHS) hospitals (Hodgson, Lamport and Laville, 2024). Thus, the model can determine individual motivation but is not sufficient on its own to explain the differences in compliance by healthcare organisations. 
[bookmark: _Toc240208800]2.5.2 Theory of Planned Behaviour (TPB)
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Figure 2.3: Theory of Planned Behaviour (TPB)
(Source: Accelerating Systemic Change Network, 2021)
Ajzen's Theory of Planned Behaviour enhances the concept of behaviour, proposing that behaviour can be attributed to behavioural intention that is influenced by attitude, subjective norms and perceived behavioural control (Sandu et al. 2025). The theory has been applied by White et al. (2015) in their thematic content analysis of qualitative data from focus group discussions with hospital-based registered nurses to hand hygiene, whereby it posits that nurses are more likely to follow the hand hygiene advice when they already hold positive beliefs about infection prevention, have high professional expectations from their colleagues and supervisors and feel that they have adequate opportunity and resources to maintain hand hygiene (Ayo-Farai et al., 2024).
Theory of Planned Behaviour (TPB)emphasises more on social and organisational factors as compared to the Health Belief Model (Hodgson, Lamport and Laville, 2024). The culture of behaviour of the professional nurses at the hospital wards is usually affected by the senior nurses, infection-control practitioners and those who desire to control the ward, who are influential role models (Sandu et al., 2025). Subjective norms can be enhanced by positive peer behaviour and helpful leadership, which will promote increased compliance. Similarly, Issa et al. (2022), in their inclusive systematic review that focuses on handwashing in the Emergency Department (ED), found that perceived behavioural control recognises that sometimes, nurses may be well-intentioned to follow the instructions, but structural obstacles may stand in the way of their intentions, such as emergency cases, competing clinical priorities, or the inaccessibility of hand hygiene stations (Batra et al., 2025).
However, the Theory of Planned Behaviour (TPB)has some shortcomings as well. The model assumes that behavioural intention can be consistently predictors of actual behaviour, but in the context of healthcare, making rapid decisions is a frequent requirement in unpredictable situations (Hodgson, Lamport and Laville, 2024). Good intentions to which the nurses adhere may fail because of a sudden situation in the clinical setting or interference. Moreover, Potthoff et al. (2019) found in their systematic review and meta-analysis that years of clinical practice can lead to behaviours being practised automatically as opposed to intentionally (Knudsen et al., 2023). Therefore, as far as the Theory of Planned Behaviour (TPB) is more exhaustive in its explanation than the Health Belief Model (HBM) due to its consideration of social influence, it is too simplistic in breaking down the complexity of the organisation's systems, which can influence the prevention of infections (Batra et al., 2025). 
[bookmark: _Toc240208801]2.5.3 Systems Engineering Initiative for Patient Safety (SEIPS) Model
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Figure 2.4: Systems Engineering Initiative for Patient Safety (SEIPS) Model
(Source: Hoe GAN et al., 2020)
In their journal article on preventing intra-hospital infection and transmission of COVID-19 in healthcare workers, Hoe GAN et al. (2020) mention that the Systems Engineering Initiative for Patient Safety (SEIPS) Model adopts the systems perspective of healthcare in that the authors recognise that the performance of care was an outcome of people-to-people, people-to-task, and people-to-technology derived interactions combined with organisational structures and the physical work environment. Patient Safety Systems (SEIPS) imply that individuals do not cause a lack of good hand hygiene, but rather that health systems are not well organised in general (Ayo-Farai et al., 2024).
Nevertheless, there are also some drawbacks to Patient Safety Systems (SEIPS). It is general in its orientation, and therefore there is greater complexity of empirical measurement as it requires the estimation of so many interacting organisational variables simultaneously (Ayo-Farai et al., 2024). Otherwise, unlike the Health Belief Model (HBM) and Theory of Planned Behaviour (TPB), which generate comparatively straightforward predictions regarding behaviour, Fabre et al. (2024) suggest that Patient Safety Systems (SEIPS) require intensive organisational analysis that can vary dramatically in nature across hospitals. This makes it difficult to determine the independent input of system elements. Nevertheless, its holistic style presents an explanatory force with more strength to learn about infection prevention within the intricate National Health Service (NHS) setting (Sandu et al. 2025). 
[bookmark: _Toc240208802]2.6 Summary 
The chapter critically evaluated the literature available about compliance with hand hygiene among nurses and healthcare-associated infections in hospitals in the UK. It has discussed the most important categorisations of Healthcare-Associated Infections (HCAIs), has analysed the most important determinants of compliance and has said what various interventions do for hand hygiene and how effective they are. The chapter has also identified key gaps in the current evidence base and has stated the theoretical base on which this systematic review is based: the Health Belief Model, Theory of Planned Behaviour and Patient Safety Systems (SEIPS) Model. 	 


[bookmark: _Toc240208803]Chapter 3: Methods And Methodology
[bookmark: _Toc240208804]3.1 Introduction 
The chapter will provide an overview of the research methodology used to achieve the aim and objective of this systematic review. The in-depth discussion will include research philosophy, ethical issues, research approach, research strategy, and study design to inform the literature review. It will also explain the methods of data collection, which include search strategy, research question formulation, the PICO framework and the database search process. The chapter will also include hand search, grey literature, and inclusion and exclusion criteria for the analysis. At the end of the study, PRISMA analysis will include factors that influence the selection process to establish a successful and sufficient systematic review. 
[bookmark: _Toc240208805]3.2 Research Philosophy 
The philosophy of research provides a theoretical basis for how knowledge is created and influences the selection of appropriate research approaches (Saliya, 2023). Epistemology concerns nature and sources of knowledge, while ontology relates to the nature of reality and how it is understood (Rosida et al., 2023). Different research paradigms, including positivism, interpretivism, and pragmatism, provide different perspectives on the research process (Dulal, 2025).
The systematic review used a structured approach to identify, select, and synthesise evidence from previously published studies (Saliya, 2023). A predefined search strategy was applied across the selected databases, followed by the application of inclusion and exclusion criteria to determine study eligibility (Rosida et al., 2023).  The methodological quality of the included studies was also assessed using an appropriate quality assessment tool (Saliya, 2023). This approach provided a consistent process for examining evidence on smoking behaviour, lung cancer onset, and early detection among older adults in the UK.
[bookmark: _Toc240208806]3.3 Ethical Considerations 
The importance of ethical issues in research is due to the influence it has on aspects such as honesty, the reputation of research practices and protecting the rights of its subjects (Drolet et al., 2022). Research ethics mandates honesty, openness, responsibility and accurate reporting. In this context, the researcher should apply selection criteria consistently to minimise bias (Zhaksylyk et al., 2023). Openness is also crucial in ensuring reproducibility (Brignardello-Petersen, Santesso and Guyatt, 2024). As the research was based solely on published literature, ethical approval was not needed. Ethical approval was not obtained for this systematic review since it relies only on the already published literature and does not include information from primary sources (Sonni et al., 2024). Ethical issues were fully addressed through sub-strategies such as developing the search strategy, applying the inclusion and exclusion criteria in a consistent way and making sure that the results are presented accurately. 
[bookmark: _Toc240208807]3.4 Research Approach 
Research approaches offer a general structure for executing a study and are chosen based on research goals and the kind of proof needed (Simsek et al., 2024). The three major types of approaches are quantitative research, qualitative research and systematic review. Quantitative research concentrates on gathering and analysing statistical information to determine relationships and shake hypothesis (Simsek et al., 2024). Qualitative research examines people's experiences, views, and actions using non-numerical data (Taherdoost, 2022). Systematic review (SR) means analysing previously available data using a methodology which is systematic and transparent. The current study used a systematic review approach that provided an opportunity to select, evaluate, and synthesise valuable information on the research topic (Ghosh and Choudhury, 2025). The choice of this technique is appropriate due to its ability to provide precise results, as it implies the use of many research techniques to identify criteria and methods of evaluation that reduce bias. 
[bookmark: _Toc240208808]3.5 Research Strategy 
The selected research strategy defines the logical mechanism through which knowledge is established to answer a research question. The two main types of research strategies are deductive and inductive research strategies, which are assessed to answer some of the research questions (Kumar, 2024). The deductive approach is a strategy that starts with existing theories and existing evidence; an inductive research strategy involves generating theories from findings by looking at the data collected while conducting research (Laari, 2025). An inductive research strategy was chosen in this case, as the already existing and peer-reviewed literature was used to study the relationship between the variables through a systematic review (Sauer and Seuring, 2023). A deductive approach was not suitable in this case, as there was no primary data collection for the purpose of creating new theories (Laari, 2025). The use of a deductive approach allowed conducting a systematic review according to already established strategies and criteria applied for the assessment of the studies and their quality (Sauer and Seuring, 2023). 
[bookmark: _Toc240208809]3.6 Study Design 
In this study, a systematic review method was adopted to comprehensively identify, assess and consolidate evidence pertaining to how nursing hand hygiene compliance in hospitals in the UK affects healthcare-associated infections (HCAIs). Systematic review methodology is a defined and structured technique wherein a predefined research strategy is employed along with the inclusion and exclusion criteria and quality evaluation techniques to gather pertinent and reliable evidence (Brignardello-Petersen, Santesso, and Guyatt, 2024). Unlike the general literature review, which provides a holistic overview of the previous literature, a systematic review identifies the process clearly by providing the method of assessing and selecting studies. The methodology is also different from the narrative review because of the systematic approach that minimises the subjectivity and bias involved in the selection of studies (Schwabe et al., 2024). The systematic review approach was used in this study because the goal of the study is to bring together evidence from different studies regarding the compliance of nursing hand hygiene and its effect on HCAIs.
[bookmark: _Toc240208810]3.7 Method of Data Collection 
[bookmark: _Toc240208811]3.7.1 Search Strategy 
A detailed research strategy was used to find the relevant articles to answer the research question (Hosseini et al., 2024). The sub-strategy was designed with the use of established keywords and controlled vocabulary so that high-quality and important information could be retrieved. The use of Boolean logic such as AND, OR, and NOT made it possible to combine different search terms and concisely implement search results (Hosseini et al., 2024). Search term expansion was performed, when necessary, by using such techniques. The chosen keyword originated from the main component of the research question and was arranged with the PICO process. Searching was carried out through various electronic databases so that the maximum possible number of studies were found (Yadav et al., 2025). Defined criteria for excluding and including studies were applied to ensure uniformity and consistency in the selection process (Hosseini et al., 2024). 
[bookmark: _Toc240208812]3.8 Framing the Research Question (PICO)  
This systematic review used the population, intervention, comparison, outcome and setting (PICO) approach as a basis for the research question and its search strategy (Hosseini et al., 2024). The PICO principles help researchers to establish the core components of the research question and translate them into search terms, improving the efficiency of the research (Covvey, McClendon and Gionfriddo, 2023). The author has determined the population, intervention, comparison, outcome and setting with the goal of the study. The author has created a combination of synonyms and related words using Boolean operators in the search strategy to ensure the studies relevant to the specific research question are included (Covvey, McClendon and Gionfriddo, 2023). 
Table 3.1: PICO Framework 
	PICO
	Search Terms

	Population (P)
	Nurse, Staff, Healthcare staff, Registered Nurses 

	Intervention (I)
	Hand washing, Hand Hygiene, Hand Sanitising, Hand Hygiene Adherence 

	Comparison (C)
	Poor Compliance, Non-Compliance, Standard Practice

	Outcome (O)
	Healthcare Associated Infections (HCAIs), Infection Control, Patient Safety, Infection Management

	Setting (S)
	United Kingdom, UK hospitals, Healthcare Setting, NHS Hospitals



[bookmark: _Toc240208813]3.9 Database Research Procedure 
Through the database research during the period from June 5, 2026, to August 10, 2026, relevant research studies on the subject were located. The data sources that exist include PubMed, Scopus, and Google Scholar. To improve the retrieval of research in PubMed, medical subject headings were used to standardise search terms (Covvey, McClendon and Gionfriddo, 2023). The medical subject headings, together with the use of Boolean operators, allowed the search to be refined. Search terms included “hand hygiene” and “hand hygiene compliance”. The searches were limited to peer-reviewed primary research studies published from 2016 until 2026. The database searches identified a total of 1,375 records. Following the removal of duplicate records and the initial screening process, 12 relevant records remained and were imported into RefWorks for reference management and further assessment.
[bookmark: _Toc240208814]3.10 Hand Search 
Hand searching was carried out to locate relevant research papers that were not found. This procedure included checking the references from the selected studies to find more research related to the research question (Pallath and Zhang, 2022). This was very useful in finding some valuable documents that helped to achieve the inclusion criteria and avoided the possibility of missing some evidence from the study. The obtained articles were analysed using the same criteria and quality assessment criteria used for systematic studies. Hand searching is essential for conducting systematic reviews as it helps prevent the loss of important information due to database coverage, indexing, and terminology use (Al-Jarf, 2021). It also helps to reduce publication bias by helping the researcher find studies that have not been found during electronic search. Hand searching has given more transparency and reliability to the synthesis of information and has provided a higher quality of the conducted systematic review (Pallath and Zhang, 2022). 
[bookmark: _Toc240208815]3.11 Grey Literature 
Grey literature refers to studies that have not been published in text that have undergone the paper review process and contribute to the information relevant to the research issue (Pallath and Zhang, 2022). The grey literature may include government publications, legislative the clinical guidelines, articles presented at conference research papers developed by medical agencies (Pallath and Zhang, 2022). Grey literature was included in this systematic review to avoid publication bias and perform an exhaustive search for the data concerning the problem under consideration (Rosida et al., 2023). Grey literature was searched for AT acknowledge sources, including government and health agency websites in the study (Kousha, Thelwall and Bickley, 2022). The materials provided by those sources were not peer-reviewed; the paper was analysed for relevance and credibility (Rosida et al., 2023). The inclusion and exclusion criteria and other procedures for assessing the quality of papers that have been used for peer-reviewed materials were applied to grey literature. 20 approaches explained that different reliable sources were used for the study, while the information presented by them was valid and relevant (Rosida et al., 2023).
[bookmark: _Toc240208816]3.12 Inclusion and Exclusion 
The criteria for including or excluding studies were stated before searching the literature to ensure a methodical and open process of relevant study selection (Affengruber et al., 2022). The criteria according to the PICO model indicate population, intervention, comparison, outcome and settings that were suitable for the study decision-making. Primary studies in English that have been published recently and which are relevant to the research question were selected (Buddrus et al., 2026). Studies which are not relevant to the given question, lack methodological details, are duplicated or are reviews of papers in any other language were omitted. The use of the criteria before the process affected it positively and helped the research team to avoid looking for biased studies, along with providing the validity and transparency of the systematic study (Affengruber et al., 2022). 
Table 3.2: Inclusion and Exclusion Criteria

	PICO 
	INCLUSION CRITERIA
	EXCLUSION CRITERIA

	Population (P)
	Registered nurses 
	Other healthcare providers who are not registered nurses, along with patients, students and non-clinical personnel

	Intervention (I)
	Practice of hand hygiene, infection prevention measures
	Articles that are not related to hand hygiene or infection prevention

	Comparison (C)
	Infection prevention strategy, poor compliance and standard practice
	Articles that do not have a relevant comparison 

	Outcome (O)
	Hand hygiene compliance, decrease in HCAIs 
	Results that are not related to hand hygiene or infection management

	Setting (S)
	UK hospitals, NHS hospitals
	Non-UK hospitals, community care settings, nursing homes




Table 3.3: Screening Results
	Database
	Search Dates
	Inclusion Year
	Search Results
	Duplicate Removed
	Exported to RefWorks

	PubMed
	5-8 June 2026
	2016-2026
	312
	309
	3

	Google Scholar
	14-19 June 2026
	2016-2026
	284
	279
	5

	Scopus
	9-13 July 2026
	2016-2026
	779
	775
	4

	Total Articles
	5-10 August 2026
	2016-2026
	1375
	1363
	12


[bookmark: _Toc240208817]3.13 Study Selection 
The study selection process was conducted in three sequential stages to identify studies that met the predefined inclusion and exclusion criteria. First, during the identification stage, 1,375 records were retrieved from PubMed, Scopus and Google Scholar. After the removal of duplicate records, 211 records remained for further screening. 
Second, during the screening stage, the titles and abstracts of the 211 records were examined against the eligibility criteria. Studies that were not related to nurses’ hand hygiene compliance, healthcare-associated infections or UK hospital settings were excluded. 
Third, during the eligibility stage, 150 full-text articles were assessed against the predefined inclusion and exclusion criteria. A total of 61 full-text articles were excluded because they did not meet the eligibility requirements. Following the final assessment, 12 articles met the inclusion criteria and were included in the systematic review. The complete study selection process is presented in the PRISMA flow diagram below.
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[bookmark: _Toc240208819]3.14 Quality Assessment
The methodological quality of the studies included in this systematic review was assessed using an appropriate critical appraisal checklist to determine their reliability, validity and relevance to the research question (Mandrik et al, 2021). Each included study was assessed systematically against criteria related to the clarity of the research design, appropriateness of the methodology, participant selection, data collection, analysis and reporting of findings (Migliavaca et al, 2020). The quality assessment helped identify potential methodological limitations and sources of bias within the selected studies (Mandrik et al, 2021). Studies were not excluded solely because of minor methodological weaknesses; instead, the appraisal findings were considered when interpreting and synthesising the evidence (Migliavaca et al, 2020). Applying a consistent quality assessment process strengthened the transparency and credibility of the review and helped ensure that conclusions were based on evidence of appropriate methodological quality (Migliavaca et al, 2020).
Table 3.4: JBI Checklist Tool for Cross-Sectional Studies
	References
	Inclusion criteria
	Study settings
	Exposure measurement
	Standard procedure
	Confounding factors
	Strategy to deal confound factors
	Outcome
	Statistical analysis
	Score /8

	Burns et al. (2021)
	YES
	YES
	YES
	YES
	NO
	NO
	YES
	YES
	6

	Cawthorne and Cooke (2020)
	YES
	YES
	YES
	YES
	NO
	NO
	YES
	YES
	6

	King et al. (2016)
	YES
	YES
	YES
	YES
	YES
	YES
	YES
	YES
	8

	Gould et al. (2020)
	YES
	YES
	YES
	YES
	YES
	YES
	YES
	YES
	8



Table 3.5: CASP Checklist Tool for Cohort/Observational Studies
	References
	Focused issue addressed
	Cohort recruited in an acceptable way
	Exposure measurement
	Outcome measurement
	Confounding factors
	Strategy to deal confound factors
	Follow up subject
	Results
	Result precision
	Do you believe the result
	Applicability to Local Context
	Fit other evidence
	Score /12

	Kaye and Marais (2025)
	YES
	YES
	YES
	YES
	YES
	YES
	YES
	YES
	YES
	YES
	YES
	YES
	12

	Jeanes et al. (2018)
	YES
	YES
	YES
	YES
	YES
	NO
	YES
	YES
	YES
	YES
	YES
	YES
	10

	Mohammadi-Zaniani and Wales (2020)
	YES
	YES
	YES
	YES
	YES
	YES
	YES
	YES
	YES
	YES
	YES
	YES
	12



Table 3.6: Newcastle–Ottawa Checklist Tool for Longitudinal Studies
	
	Selection
	Comparability
	Outcome
	

	References
	Representativeness of exposed cohort
	Selection of non-exposed cohort
	Ascertainment of exposure
	Outcomes absent at start of study
	Comparability of cohorts
	Follow up
	Assessment of outcome
	Adequacy of follow-up
	Score /8

	Blair et al. (2024)
	YES
	YES
	YES
	YES
	YES
	YES
	YES
	NO
	7

	Mandal et al. (2025)
	YES
	NO
	YES
	YES
	NO
	YES
	YES
	YES
	6

	Batalla et al. (2026)
	YES
	YES
	YES
	YES
	YES
	YES
	YES
	YES
	8

	Guest et al. (2019)
	YES
	YES
	YES
	YES
	YES
	YES
	YES
	NO
	7

	Kelly et al. (2021)
	YES
	NO
	YES
	YES
	YES
	YES
	YES
	YES
	7





[bookmark: _Toc240208820]3.15 Data Extraction
Data extraction was undertaken systematically to collect relevant information from the studies included in the review (Johnston et al, 2019). A standardised data extraction form was used to ensure consistency and accuracy throughout the process (Büchter et al, 2020). Information extracted from each study included the author and publication year, study location, research design, sample characteristics, hand hygiene compliance measures, factors influencing compliance, healthcare-associated infection outcomes, interventions used, and key findings. The extracted data were reviewed carefully to identify similarities and differences between studies (Büchter et al, 2020). This process helped organise the evidence in a structured manner and facilitated comparison and synthesis of findings across the included studies. Consistent data extraction also improved the transparency and reliability of the systematic review process (Johnston et al, 2019).
Table 3.7: Data extraction table
	[bookmark: _Hlk186816627]Study Author’s name/ year
	Objective/
purpose
	Setting/
sample
	Methodology /Study design
	Strength
	Weakness
	Results /
outcomes
	Conclusion

	King et al (2016)
	To examine the relationship between hand hygiene and the frequency of surface contacts made by healthcare workers in patient rooms.
	A single-bed UK hospital ward. Healthcare workers were observed across six different types of care.
	Observational study measuring healthcare workers’ surface contacts and hand hygiene behaviour during patient care.
	The study used direct observations of hand hygiene and surface contacts, providing real-world information about healthcare workers’ behaviour.
	It was conducted in only one UK hospital ward, which may limit how widely the findings can be applied to other hospitals
	Hand hygiene behaviour varied significantly according to the type of care provided (P=0.001). Hand hygiene likelihood was associated with the number of surface contacts (95% CI 1.1–5.8; P=0.002), but not with the time spent in the room.
	Healthcare workers’ hand hygiene may be influenced by their pattern of surface contacts. This suggests that some hand hygiene behaviour may occur subconsciously and could be considered when developing future hand hygiene education programmes.

	Jeanes et al, (2018)
	To identify, remove and reduce barriers affecting hand hygiene compliance in an emergency department.
	A busy emergency department in a UK hospital, involving clinicians and other healthcare staff.
	Quality improvement study using a barrier identification tool, staff-agreed hand hygiene expectations, and a monitoring framework to improve compliance.
	The study involved staff in identifying barriers and developing practical solutions, making the intervention relevant to the emergency care setting.
	The emergency department remained challenging during emergencies, and improvement was not achieved equally across all areas.
	Main barriers included uncertainty about when to clean hands, work pressure, urgent care, environmental and operational problems, and sore hands. Compliance gradually improved in most areas, except during emergencies.
	Hand hygiene expectations should consider the care setting and practical barriers. In emergencies, urgent life-saving care may take priority over routine hand hygiene requirements.

	Guest et al, (2019)
	To assess the potential clinical and economic impact of an electronic audit and feedback system for improving hand hygiene compliance and reducing HCAIs.
	A hypothetical general hospital in England, focusing on adult inpatients and front-line healthcare practitioners.
	Decision-analysis modelling was used to estimate the clinical and economic effects of introducing an electronic hand hygiene audit and feedback system.
	The study considered both health outcomes and costs, providing useful evidence about the potential value of electronic hand hygiene monitoring for the NHS.
	The study used a hypothetical hospital and modelled assumptions rather than real-world intervention data, so the findings may not directly reflect actual hospital outcomes.
	A 5–25% reduction in HCAIs could avoid approximately 184–921 infections and 6–31 deaths per hospital each year. Up to 7,794 hospital bed days could be released, while HCAI-related costs could decrease by 3–23%.
	An electronic audit and feedback system could be cost-effective for the NHS if it improves hand hygiene compliance enough to reduce HCAIs by at least 15%.

	Burns et al, 2021
	To investigate skin damage and its effects on the wellbeing of healthcare staff caused by frequent handwashing and mask use during COVID-19.
	NHS healthcare staff in the UK. A total of 211 staff responded to the survey between April and May 2020.
	Retrospective cross-sectional study using a survey that assessed handwashing frequency, skin damage, wellbeing, and access to occupational health services and moisturisers.
	The study included NHS staff and collected information directly from healthcare workers during the COVID-19 pandemic, providing useful real-world evidence.
	The study relied on self-reported survey responses, which may introduce reporting or recall bias. It also did not directly measure hand hygiene compliance or HCAI rates.
	Of 211 respondents, 167 washed their hands more than 10 times per shift. Around three-quarters reported cracks or fissures on their hands. 36% reported a substantial impact on wellbeing, while only 7% had received specialist advice.
	Frequent handwashing caused skin damage and affected the wellbeing of healthcare workers. NHS services should provide measures to prevent and treat skin damage and improve access to specialist support.

	Blair et al, (2024)
	To co-design and evaluate a behavioural science-informed intervention to improve hand hygiene compliance among healthcare staff.
	Three inpatient wards within a London NHS Trust. Hand hygiene behaviour was observed for 18 hours before and 18 hours after the intervention.
	Before-and-after intervention study. Baseline and follow-up observations focused on Moments 1 and 5 of the WHO Five Moments for Hand Hygiene. A Chi-squared test was used to compare compliance before and after the intervention.
	The intervention was co-designed with clinical staff and used behavioural science to provide practical motivational “nudges” at points where hand hygiene commonly failed.
	The study involved only three wards in one London NHS Trust and had a short six-week follow-up period, which may limit the generalisability and assessment of long-term effects.
	Overall hand hygiene compliance increased by 11% after the intervention (P < 0.001). Compliance for Moment 1 increased by 15%, while Moment 5 increased by 11%.
	Behavioural science-based visual reminders can improve hand hygiene compliance. Co-design with clinical staff can increase engagement and support the effectiveness of hand hygiene interventions.

	Kaye  and Marais, (2025)
	To identify factors that facilitate or hinder staff compliance with hand hygiene and PPE standards and policies.
	An acute UK Trust covering all inpatient wards (approximately 750 beds). Two wards were selected for qualitative investigation, with four staff participants from each ward (8 participants in total), representing different staff grades.
	A mixed-methods sequential explanatory design was used. Quantitative data on COVID-19 cases, hand hygiene and PPE compliance were collected over 10 months. Qualitative interviews were then conducted with staff, and thematic analysis was used to identify barriers and facilitators.
	The mixed-methods design combined compliance data with staff experiences, providing both measurable evidence and explanations for why compliance may be poor. The study also covered a large acute Trust and a 10-month period.
	Only eight staff members were interviewed, and the qualitative findings came from two wards, which may limit generalisability. The study also examined PPE alongside hand hygiene, making some findings less specific to hand hygiene alone.
	Hand hygiene and PPE compliance showed a downward trend over the 10-month study period. Key barriers and facilitators were time, information, training, safety and accessibility. Time was the most commonly identified barrier, with staff considering compliance procedures too time-consuming. Patient safety was the strongest factor encouraging compliance.
	Patient safety was the most influential factor supporting staff compliance, while lack of time was the main factor contributing to non-compliance. Improving accessibility, training, information and the efficiency of hand hygiene procedures may help improve compliance.

	Mandal et al, (2025)
	To assess practitioners’ adherence to the six-step Ayliffe hand hygiene technique and evaluate whether an instructional video and an additional seventh step could improve hand cleansing.
	Healthcare practitioners in the study setting. The abstract does not specify the exact sample size or setting, so these details should be confirmed from the full text.
	An intervention-based pre- and post-assessment study was conducted. Participants’ hand hygiene technique was assessed using a lotion visible under ultraviolet light. They then watched a short instructional video and were taught an additional seventh step. Technique was reassessed immediately and again after 3–4 weeks.
	The use of ultraviolet lotion provided an objective method for identifying areas of the hands that were not adequately cleansed. Reassessment after 3–4 weeks also provided evidence of whether improvements were maintained.
	The abstract does not provide information about the sample size, participant selection or exact setting. The follow-up period was relatively short, so the long-term effectiveness of the intervention is uncertain.
	Initially, only 43% of participants correctly performed all six steps of the Ayliffe technique. This increased to 97% following the instructional video. Initially, 59% failed to adequately clean the dorsal hands, which decreased to 13% at the third assessment after introducing the seventh step.
	The instructional video was effective in improving hand hygiene technique. Adding a seventh step to the Ayliffe technique improved cleansing of the dorsal hand and may increase the effectiveness of hand hygiene protocols.

	Cawthorne and Cooke, (2020)
	To explore healthcare workers’ perspectives on direct observation as the standard method for monitoring hand hygiene compliance and assess their views on innovative technologies for hand hygiene monitoring.
	Two NHS Trusts in the UK. A total of 1,120 healthcare workers responded to the survey, with nursing staff and doctors accounting for the largest groups of respondents.
	A cross-sectional survey study was conducted. An online questionnaire was emailed to healthcare workers across two NHS Trusts to assess their attitudes towards direct observation and alternative technologies for monitoring hand hygiene compliance.
	The study included a large sample of 1,120 healthcare workers from two NHS Trusts. Including a substantial number of nursing staff provides useful evidence about staff attitudes towards hand hygiene monitoring.
	The study relied on self-reported opinions rather than directly measuring actual hand hygiene compliance. The survey response rate and exact number of nursing respondents are not provided in the abstract.
	58% of healthcare workers did not strongly support direct observation as a method of assessing hand hygiene compliance. Staff were generally willing to consider alternative and innovative technologies for monitoring hand hygiene.
	Healthcare workers may have concerns about direct observation as a method of monitoring hand hygiene. Greater staff engagement and the use of innovative monitoring technologies may help improve acceptance of hand hygiene compliance monitoring

	Mohammadi-Zaniani and Wales, (2020)
	To improve hand hygiene adherence in a surgical department identified as an MSSA healthcare-associated infection hotspot and achieve sustainable improvements through education, monitoring and feedback.
	A surgical department/inpatient ward in a hospital. Hand hygiene adherence was monitored among staff during registrar-led and consultant-led clinical rounds.
	Quality Improvement (QI) study using WHO hand hygiene checklists. Baseline auditing was followed by departmental education, weekly auditing, feedback and verbal reminders over four months. A PDSA cycle was used to address variation, followed by a long-term multidisciplinary monitoring strategy.
	Repeated audits and feedback were used over four months, allowing changes in hand hygiene adherence to be monitored over time. The use of WHO checklists and a multidisciplinary team provided a structured approach to improving practice.
	The study was conducted in one surgical department/ward, limiting generalisability. The abstract does not report actual MSSA infection rates after the intervention, so the direct effect of improved hand hygiene on HAI incidence cannot be confirmed.
	Baseline adherence ranged from 10–52% during registrar-led rounds and 22–62% during consultant-led rounds across the five hand hygiene moments. Following education, initial adherence remained low (6–38%), but improved to 74–93% the following month. During the final two months, adherence ranged from 50–100%.
	A multidisciplinary programme involving education, regular monitoring, feedback and reminders improved hand hygiene adherence. Continued MDT monitoring and the use of PDSA cycles may help maintain improvements in inpatient settings.

	Batalla et al, 2026
	To implement a hand-hygiene champion (HHC) role and determine whether it could improve hand hygiene compliance rates in intensive care units.
	Critical care directorates across two tertiary hospital sites in the UK. The study focused on ICU staff and compared an intervention group with HHCs against a control group.
	Quality Improvement (QI) project using the Plan-Do-Study-Act (PDSA) cycle. The HHC role was implemented between February 2025 and February 2026, with hand hygiene compliance compared between intervention and control groups and monitored over time
	Conducted across two UK tertiary hospitals and used a control group, allowing comparison between units with and without HHCs. The 12-month implementation period also allowed changes in compliance to be assessed over time.
	The abstract does not provide the sample size, exact compliance percentages or effect size. As a quality improvement project, other changes occurring during the study period may also have influenced compliance.
	Hand hygiene compliance was significantly higher in the intervention group where HHCs were implemented compared with the control group. Compliance also increased significantly over time following implementation of the HHC role.
	Introducing hand-hygiene champions can potentially improve hand hygiene compliance in ICU settings. Peer support, active monitoring and staff engagement may be effective strategies for improving compliance in high-risk hospital areas.

	Gould et al, (2020)
	To evaluate a type five electronic monitoring system (EMS) for hand hygiene adherence, particularly its accuracy and ability to avoid the Hawthorne effect associated with manual observation.
	An acute 31-bed medical ward in an NHS Trust in London, UK. Participants were healthcare staff working or attached to the ward.
	Comparative observational study. Hand hygiene events were assessed both manually and electronically, and agreement between the two methods was examined. Continuous electronic monitoring was conducted using an EMS that measured disinfectant dispenser use and healthcare worker movements.
	The study directly compared electronic and manual monitoring methods and used continuous electronic measurement. It also examined the Hawthorne effect, providing useful evidence about the reliability of traditional direct observation.
	The study was conducted on only one 31-bed medical ward, which limits generalisability. Only 294 hand hygiene events were manually observed across five sessions, and the study evaluated monitoring accuracy rather than directly measuring reductions in HCAIs.
	A total of 294 hand hygiene events were observed. Manual observation and EMS measurements showed 84% agreement (95% CI 79.1–89.9%). Manually observed compliance increased from 24% to 76% across the five sessions, while EMS measurements remained stable when the observer was absent. This demonstrated a clear Hawthorne effect.
	The EMS demonstrated good accuracy and was able to reduce the influence of the Hawthorne effect. Electronic monitoring may therefore provide a more reliable method of assessing hand hygiene adherence than direct observation alone.

	Kelly et al, (2021)
	To evaluate the acceptability of a new type five electronic hand hygiene monitoring system among frontline healthcare workers in an NHS Trust in the UK.
	A National Health Service Trust in the UK. Qualitative interviews were conducted with 11 healthcare workers after they had used the electronic monitoring system for 12 months.
	Qualitative study using interviews with healthcare workers following 12 months of experience with an electronic hand hygiene monitoring system. Thematic analysis was used to explore perceptions, barriers and experiences related to the system.
	The study provides detailed staff perspectives after prolonged exposure to the technology. It identifies practical barriers and differences in how healthcare workers perceive monitoring and feedback.
	The sample was small (11 participants), limiting generalisability. The study focused mainly on acceptability of electronic monitoring rather than measuring actual changes in hand hygiene compliance or HCAI rates.
	Staff recognised the importance of hand hygiene and generally accepted technology to improve adherence. Key barriers included heavy workload, emergencies and poor placement of alcohol dispensers. Views about the accuracy of automated readings and feedback varied. Some staff felt the system increased personal accountability, whereas others ignored feedback or data.
	Electronic monitoring can be well tolerated by healthcare workers, but its effectiveness may depend on the quality of feedback and the clinical context. Electronic and manual auditing can provide complementary approaches to monitoring hand hygiene.



[bookmark: _Toc240208821]3.16 Summary 
Chapter 3 described the methodology adopted for this systematic review on nurses’ hand hygiene compliance and its impact on healthcare-associated infections (HCAIs) in UK hospitals. The review followed a structured and transparent systematic review design supported by an appropriate research philosophy, ethical principles, and an inductive research strategy. Data were collected through comprehensive searches of PubMed, Scopus, and Google Scholar, alongside hand searching and grey literature sources. The PICO framework guided the development of search terms, while predefined inclusion and exclusion criteria ensured consistency in study selection. PRISMA was used to document the screening process, and JBI, CASP, and Newcastle–Ottawa tools were applied to assess study quality and strengthen the reliability of the findings.


[bookmark: _Toc240208822]Chapter 4: Results
[bookmark: _Toc240208823]4.1 Introduction
This chapter presents the findings of the systematic review examining the impact of nurses’ and healthcare workers’ hand hygiene compliance on healthcare-associated infections (HCAIs) in UK hospitals. Twelve studies meeting the predefined inclusion criteria were included in the final synthesis. The studies used different methodological approaches, including observational, cross-sectional, quality-improvement, intervention, mixed-methods, qualitative and modelling designs. The findings were synthesised thematically according to the research objectives. Four themes were developed: factors influencing hand hygiene compliance, patterns and barriers affecting compliance, effectiveness of interventions and monitoring approaches, and implications of improved compliance for infection prevention and patient safety. The thematic synthesis identifies similarities, differences and important evidence gaps across the included studies.
[bookmark: _Toc240208824]4.3 PRISMA Flow of Study Selection
The study selection process was presented using the Preferred Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA) framework to provide a transparent overview of identification, screening, eligibility and inclusion. A total of 1,375 records were identified from PubMed, Google Scholar and Scopus. Following the removal of duplicates, 211 records remained for screening. Titles and abstracts were assessed against the predefined inclusion and exclusion criteria, after which potentially relevant studies progressed to full-text assessment. A total of 150 full-text articles were assessed for eligibility, and 61 articles were excluded because they did not meet the eligibility criteria. Finally, 12 studies were included in the systematic review and thematic synthesis. The PRISMA flow diagram illustrates the overall selection process and provides a clear record of how the final evidence base was established.
[bookmark: _Toc240208825]4.2 Thematic Analysis
Thematic analysis was undertaken to identify common patterns across the findings of the 12 included studies. The research objectives and research question concerning the relationship between hand hygiene compliance and HCAIs in UK hospitals guided the analysis. Four themes were developed from the evidence: Theme 1 – Factors influencing hand hygiene compliance; Theme 2 – Barriers and facilitators affecting compliance; Theme 3 – Effectiveness of interventions, education and monitoring; and Theme 4 – Implications for HCAI prevention and patient safety. Studies were compared according to their findings, methodological characteristics and relevance to the review question. The themes collectively demonstrate that hand hygiene behaviour is influenced by clinical circumstances, staff behaviour, organisational factors, monitoring systems and interventions.
[bookmark: _Toc240208826]Theme 1: Factors Influencing Hand Hygiene Compliance
The first theme identified clinical and behavioural factors influencing hand hygiene compliance among healthcare workers in UK hospitals. King et al. (2016) found that compliance varied significantly according to the type of care delivered (P=0.001) and was associated with the number of surface contacts rather than time spent in patient rooms. This suggests that the nature and complexity of clinical activity influence opportunities to perform hand hygiene. Similarly, Kaye and Marais (2025) identified workload, time, information, training, safety and accessibility as important influences, with lack of time being the most frequently reported barrier. Together, these findings indicate that compliance is shaped by both clinical demands and organisational conditions rather than individual behaviour alone.
Physical wellbeing also represents an important consideration when maintaining regular hand hygiene. Burns et al. (2021) found that 167 of 211 NHS healthcare workers washed their hands more than ten times per shift, while approximately three-quarters reported cracks or fissures. Furthermore, 36% reported a substantial impact on wellbeing, although only 7% had received specialist advice. These findings highlight a potential tension between infection prevention and staff wellbeing, as frequent handwashing may cause skin damage and discomfort. If these problems are not appropriately managed, they could affect healthcare workers’ ability or willingness to maintain recommended practices. Therefore, occupational support and suitable skin-care measures should form part of hand hygiene programmes.
Overall, the evidence demonstrates that hand hygiene compliance is influenced by clinical activity, workload, time pressures and physical well-being. Kaye and Marais (2025) further identified patient safety as the strongest facilitator, suggesting that understanding the consequences of poor compliance can encourage safer behaviour. The findings imply that improving compliance requires more than education alone. Healthcare organisations should provide accessible facilities, adequate training, sufficient time and appropriate support for staff experiencing skin problems. Such organisational measures can reduce practical difficulties and create conditions in which healthcare workers are better able to maintain consistent hand hygiene during routine patient care.
[bookmark: _Toc240208827]Theme 2: Barriers and Facilitators to Hand Hygiene Compliance
The second theme identified practical and clinical barriers that influence hand hygiene compliance in UK hospitals. Jeanes et al. (2018) found that uncertainty about when to perform hand hygiene, work pressure, urgent clinical care, environmental difficulties and sore hands affected compliance in an emergency department. Improvement was achieved through staff involvement, agreed expectations and monitoring, although compliance remained less consistent during emergencies. Kelly et al. (2021) similarly identified heavy workload, emergencies and poor placement of alcohol hand-rub dispensers as barriers. Together, these findings suggest that compliance is strongly influenced by the clinical environment and workload, particularly when healthcare workers must prioritise immediate patient care.
Staff perceptions and acceptance of monitoring also influenced compliance. Cawthorne and Cooke (2020) found that 58% of healthcare workers did not strongly support direct observation, although participants were generally open to innovative monitoring technologies. This suggests that monitoring may become less effective when staff perceive observation as intrusive or judgemental. Kelly et al. (2021) further reported mixed opinions about electronic feedback, with some staff viewing monitoring as increasing accountability while others paid limited attention to automated results. Therefore, technological monitoring alone may not change behaviour unless healthcare workers understand its purpose and receive meaningful feedback that relates to clinical practice.
Overall, the evidence indicates that barriers include workload, emergencies, uncertainty, poor accessibility and concerns about monitoring, whereas facilitators include staff involvement, clear expectations, accessible facilities and supportive feedback. The findings from Jeanes et al. (2018), Cawthorne and Cooke (2020) and Kelly et al. (2021) suggest that sustainable improvement requires both organisational and behavioural strategies. Hospitals should therefore ensure convenient hand hygiene facilities, involve staff in developing interventions and use monitoring approaches that encourage rather than discourage engagement. Addressing these factors may improve compliance while making infection-prevention practices more practical within routine clinical care.
[bookmark: _Toc240208828]Theme 3: Effectiveness of Hand Hygiene Interventions and Monitoring
The third theme demonstrates that multifaceted interventions can improve hand hygiene compliance among healthcare workers. Behavioural and educational approaches were particularly effective when they were adapted to clinical practice. Blair et al. (2024) reported an 11% increase in overall compliance (P<0.001) following a behavioural science-informed intervention across three London NHS inpatient wards, with Moment 1 increasing by 15% and Moment 5 by 11%. Similarly, Mandal et al. (2025) found that correct performance of the six-step Ayliffe technique increased from 43% to 97% following an instructional video and an additional seventh step. These findings suggest that interventions addressing both behaviour and practical technique can produce measurable improvements. However, Blair et al. (2024) was limited by its small number of wards and short follow-up, while Mandal et al. (2025) provides limited evidence regarding longer-term retention of improved technique.
The evidence also indicates that continuous monitoring and feedback can strengthen the effects of education. Mohammadi-Zaniani and Wales (2020) implemented education alongside auditing, feedback, reminders and PDSA cycles, resulting in compliance reaching 74–93% during the month following intervention and 50–100% during the final two months. This suggests that repeated reinforcement may be more effective than one-off educational training because healthcare workers receive ongoing reminders about expected practice. Batalla et al. (2026) similarly found significantly higher compliance in critical-care areas using hand-hygiene champions compared with control areas, with compliance increasing significantly over time. The use of peer champions may strengthen accountability and encourage shared responsibility for infection prevention. However, differences in intervention components, clinical settings and outcome measurement make direct comparison between studies difficult.
Overall, the findings indicate that successful hand hygiene improvement requires a combination of education, behavioural support, monitoring and staff engagement rather than reliance on a single intervention. The positive results reported by Blair et al. (2024), Mandal et al. (2025), Mohammadi-Zaniani and Wales (2020) and Batalla et al. (2026) provide consistent evidence that compliance can be improved through structured interventions. Nevertheless, the evidence remains limited because most studies assessed hand hygiene behaviour rather than subsequent HCAI incidence. Improvements in compliance therefore cannot automatically be interpreted as reductions in infection rates. In addition, variation in follow-up periods makes it difficult to determine whether the improvements observed can be sustained. Future UK research should evaluate longer-term interventions and link objective compliance measurements with HCAI outcomes to establish whether improved hand hygiene produces measurable patient-safety benefits.
[bookmark: _Toc240208829]Theme 4: Hand Hygiene, HCAI Prevention and Patient Safety
The fourth theme examined the implications of hand hygiene compliance for healthcare-associated infection (HCAI) prevention and patient safety. Guest et al. (2019) provided important evidence through decision-analysis modelling of electronic audit and feedback for hand hygiene. The study estimated that a 5–25% reduction in HCAIs could potentially prevent approximately 184–921 infections and 6–31 deaths per general hospital annually. It also estimated that up to 7,794 hospital bed days could be released, while HCAI-related costs could decrease by approximately 3–23%. The findings suggest that improving hand hygiene monitoring may provide substantial clinical and economic benefits. However, the study was based on modelling rather than direct measurement of infection outcomes. Therefore, the estimated reductions should be interpreted cautiously because they depend on assumptions rather than observed changes in HCAI rates.
Gould et al. (2020) examined electronic monitoring as an alternative to direct observation and found 84% concordance between the two methods across 294 observed hand hygiene events. Manual compliance increased from 24% to 76% across five observation sessions, whereas electronic monitoring remained relatively stable when observers were absent, demonstrating a potential Hawthorne effect. This suggests that electronic monitoring may provide a more reliable assessment of routine compliance and support infection-control decision-making. Together, the findings indicate that effective monitoring and improved hand hygiene have important implications for patient safety and HCAI prevention. However, neither study directly established a causal relationship between improved compliance and reduced HCAI incidence. Future UK research should therefore combine objective hand hygiene monitoring with HCAI surveillance to determine whether improvements in compliance produce measurable reductions in infections and strengthen evidence for NHS infection-prevention strategies.
[bookmark: _Toc240208830]4.4 Homogeneity and Heterogeneity Between Studies
Homogeneity
The included studies demonstrated some homogeneity because they focused on hand hygiene compliance among healthcare workers within UK hospital settings. Most examined factors affecting compliance, barriers, interventions, monitoring or infection prevention. Similar outcomes, particularly hand hygiene adherence, were assessed across studies. The shared UK healthcare context also provided consistency in understanding organisational and clinical influences on compliance, supporting thematic comparison of findings.
Heterogeneity
Considerable heterogeneity was identified in study designs, populations, settings, interventions and outcome measurements. The studies included observational, cross-sectional, qualitative, mixed-methods, quality-improvement, intervention and modelling approaches. Settings ranged from emergency departments and medical wards to surgical departments and intensive care units. Measurement methods also varied, including direct observation, electronic monitoring, surveys and ultraviolet assessment. Differences in follow-up periods and reported outcomes limited direct comparison and prevented meaningful statistical pooling of findings across the included studies.
[bookmark: _Toc240208831]4.5 Summary
This chapter presented the findings from the 12 studies included in the systematic review. Four themes were developed: factors influencing hand hygiene compliance, barriers and facilitators, effectiveness of interventions and monitoring, and implications for HCAI prevention and patient safety. The findings showed that compliance is influenced by clinical workload, accessibility, staff wellbeing and organisational factors. Education, behavioural interventions, feedback and monitoring generally improved compliance. However, heterogeneity between studies and limited direct measurement of HCAI outcomes indicate an important evidence gap. The following chapter discusses these findings in relation to existing literature and the research objectives.
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[bookmark: _Toc240208833]5.1 Introduction
This chapter discusses and critically interprets the findings of the systematic review on the impact of nurses’ hand hygiene compliance on healthcare-associated infections (HCAIs) in UK hospitals. The discussion relates the findings from the 12 included studies to the research question, aim and objectives of the review. Key areas considered include factors influencing hand hygiene compliance, barriers faced by healthcare workers, monitoring approaches, and the effectiveness of interventions designed to improve compliance. The findings are compared across different study designs to identify areas of agreement and difference. The chapter also considers the implications of the evidence for clinical practice, infection prevention and patient safety.
[bookmark: _Toc240208834]5.2 Discussion of Result
Theme 1: Factors Influencing Hand Hygiene Compliance
The findings of this review indicate that hand hygiene compliance is influenced by the clinical context in which healthcare workers provide care. King et al. (2016) found significant variation according to care type and the number of surface contacts, while Kaye and Marais (2025) identified workload and lack of time as major barriers. These findings are consistent with Srigley et al. (2015), who described hand hygiene as a complex behaviour influenced by psychological and environmental factors rather than knowledge alone. However, Srigley et al. focused more strongly on behavioural theories, whereas the present findings demonstrate how practical clinical pressures can directly affect compliance.
The importance of organisational and behavioural factors is further supported by Fuller et al. (2012), whose large cluster randomised trial across 16 English and Welsh hospitals showed that feedback and personalised action planning significantly improved compliance. Their intervention produced a 7–9% absolute improvement in intensive therapy units and larger increases among wards implementing the intervention as planned. This supports the present finding that compliance cannot be improved through education alone. In contrast, King et al. (2016) showed that compliance was affected by the pattern of clinical activity, suggesting that interventions should be adapted to different care situations. Therefore, behavioural strategies and organisational support should work together.
Physical wellbeing adds another important dimension. Burns et al. (2021) identified substantial skin damage among NHS staff undertaking frequent handwashing, which may create an additional barrier to sustained compliance. This complements Kaye and Marais (2025), where time and accessibility were important barriers, but extends the discussion by showing that staff wellbeing can also influence practice. Overall, the evidence suggests that sustainable compliance requires behavioural support, practical resources, feedback, adequate time and protection of staff skin health.
Theme 2: Barriers and Facilitators to Hand Hygiene Compliance
The findings of this review show that practical pressures, workload and the clinical environment can make consistent hand hygiene difficult. Jeanes et al. (2018) identified work pressure, emergencies, uncertainty and sore hands, while Kelly et al. (2021) similarly reported workload, emergencies and poor dispenser placement. These findings closely agree with Winship and McClunie-Trust (2016), who identified time constraints and busyness as major barriers among qualified nurses. Issac et al. (2026) further supports this interpretation by identifying workload, time pressure, competing priorities and environmental factors as important barriers. However, Issac et al. provide a broader explanation by showing that professional identity, social norms and risk perceptions also influence compliance.
The role of staff involvement and social influence is also evident across the evidence. Jeanes et al. (2018) showed that involving staff in identifying barriers and establishing clear expectations supported improvement, while Cawthorne and Cooke (2020) found concerns about direct observation. This is consistent with Winship and McClunie-Trust (2016), who identified awareness of being watched and social pressure as factors affecting nurses’ behaviour. Alzyood et al. (2018) adds another perspective by showing that patients were generally willing to remind healthcare professionals about hand hygiene, although staff responses varied according to how reminders were communicated. Therefore, supportive relationships and positive communication may be more effective than approaches perceived as judgemental.
Overall, the evidence suggests that barriers and facilitators operate at several levels rather than being caused by individual knowledge alone. Issac et al. (2026) specifically demonstrate this through the Social Ecological Model, linking individual, interpersonal and environmental influences. This complements the present findings on workload, accessibility and monitoring. However, the mixed responses to electronic feedback reported by Kelly et al. (2021) and concerns about observation identified by Cawthorne and Cooke (2020) indicate that monitoring must be supportive. Sustainable improvement therefore requires accessible facilities, staff involvement, positive role modelling, clear communication and meaningful feedback, while also recognising patients as potential partners in promoting safer hand hygiene practice.
Theme 3: Effectiveness of Hand Hygiene Interventions and Monitoring
The findings of this review demonstrate that structured and multifaceted interventions can improve hand hygiene compliance. Blair et al. (2024) and Mandal et al. (2025) showed improvements through behavioural support and practical education, while Mohammadi-Zaniani and Wales (2020) and Batalla et al. (2026) demonstrated the value of repeated monitoring, feedback and peer support. These findings are consistent with Lotfinejad et al. (2021), who argued that effective hand hygiene improvement requires system change, education, monitoring, feedback, workplace reminders and a positive safety climate. However, the present review shows that interventions may need to be adapted to specific clinical environments rather than applied as a single standard approach.
The findings also support Luangasanatip et al. (2015), whose systematic review and network meta-analysis found that the WHO multimodal strategy improved compliance and that additional goal setting, rewards and accountability could produce further improvements. This complements the present findings from Batalla et al. (2026), where hand-hygiene champions strengthened peer accountability, and Mohammadi-Zaniani and Wales (2020), where repeated audit and feedback supported improvement. Similarly, Laskar et al. (2018) reported a substantial increase in complete compliance following a multidimensional intervention, particularly among nurses. However, unlike Laskar et al., which measured several thousand opportunities, some UK studies in the present review had smaller samples or shorter follow-up, limiting confidence in long-term effectiveness.
Importantly, the evidence suggests that improved compliance does not automatically confirm reduced HCAIs. Luangasanatip et al. (2015) found evidence of clinically important reductions in some infection outcomes, although results were not consistent across all pathogens. Lotfinejad et al. (2021) similarly linked improved hand hygiene with reduced HCAIs and cross-transmission, but emphasised the importance of organisational and sociocultural adaptation. Therefore, the present findings provide stronger evidence for improving hand hygiene behaviour than for directly reducing HCAIs. Longer-term UK studies should combine objective compliance monitoring with infection outcomes to establish whether improvements in practice lead to sustained patient-safety benefits.
Theme 4: Hand Hygiene, HCAI Prevention and Patient Safety
The findings indicate that hand hygiene has an important role in preventing HCAIs and protecting patient safety, although the strength of this relationship depends on the quality of evidence. Guest et al. (2019) estimated substantial reductions in infections, deaths, bed days and costs when hand hygiene compliance improves, but these were modelled rather than directly observed outcomes. This supports Haque et al. (2020), who identified hand hygiene as a primary strategy for preventing transmission of microorganisms and multidrug-resistant organisms. However, Haque et al. considered hand hygiene as part of a wider infection-prevention bundle, whereas Guest et al. focused specifically on electronic audit and feedback.
Mouajou et al. (2022) provide stronger comparative evidence that higher hand hygiene compliance is generally associated with lower HAI incidence. Their review found that most studies reported compliance around 60–70% and suggested that HAI incidence was lower at approximately 60% compliance. However, they also highlighted that causality could not be established because many studies were not originally designed to examine this relationship. This is consistent with the present findings from Gould et al. (2020), where electronic monitoring provided more stable measurement than direct observation because manual observation appeared to produce a Hawthorne effect. Therefore, reliable monitoring may be necessary to understand the true relationship between compliance and HCAIs.
Ghafouri et al. (2026) further demonstrate the complexity of improving patient safety. Their combined intervention involving hand hygiene, antibiotic stewardship and infection surveillance improved hand hygiene compliance, while infection and mortality rates decreased but not significantly. This contrasts with the stronger potential benefits estimated by Guest et al. (2019) and illustrates that better compliance does not necessarily produce an immediate measurable reduction in HCAIs. Overall, the evidence supports hand hygiene as an essential component of infection prevention, but HCAI outcomes are influenced by multiple factors. Future UK research should therefore combine objective compliance monitoring, HCAI surveillance and other infection-control measures to establish clearer causal relationships.
[bookmark: _Toc240208835]5.3 Implications and Future Research Needs
The findings have important implications for infection prevention and clinical practice in UK hospitals. Hand hygiene compliance should be supported through a combination of staff education, behavioural interventions, regular monitoring, feedback and accessible hand hygiene facilities. Hospitals should also address practical barriers such as workload, emergencies, dispenser placement and skin problems. Staff involvement and hand-hygiene champions may improve engagement and accountability, while electronic monitoring could provide more reliable assessment than direct observation. Future interventions should therefore be adapted to different clinical settings and should focus on long-term improvement rather than short-term increases in compliance.
Future research should use larger, multi-centre UK studies with longer follow-up periods to determine whether improvements in hand hygiene are sustained. Research should also directly examine the relationship between objective hand hygiene compliance and HCAI incidence, rather than measuring compliance alone. Standardised outcome measures would make findings easier to compare across hospitals. Further research should investigate the effectiveness and acceptability of electronic monitoring, behavioural interventions, patient involvement and peer-led approaches. High-quality controlled studies are particularly needed to establish whether increased compliance produces measurable reductions in HCAIs, mortality, hospital stay and healthcare costs.
[bookmark: _Toc240208836]5.4 Strength of study
This systematic review has several strengths. It used a structured search strategy across PubMed, Scopus and Google Scholar to identify relevant UK evidence published between 2016 and 2026. Clear inclusion and exclusion criteria were applied, and the selected studies covered different clinical settings and approaches to hand hygiene compliance. This provided a broad understanding of factors influencing compliance and interventions used to improve practice.
Another strength was the use of critical appraisal to consider the methodological quality of the included studies. The review included observational, intervention, monitoring and qualitative evidence, allowing comparison of different perspectives. The findings were organised into clear themes, including influencing factors, barriers and facilitators, intervention effectiveness, and implications for HCAI prevention and patient safety.
[bookmark: _Toc240208837]5.5 Limitations or Bias of research
This review has some limitations that may influence the findings. Only PubMed, Scopus and Google Scholar were searched, so relevant studies indexed in other databases may have been missed. The review was also restricted to English-language, peer-reviewed studies, which may have introduced language and publication bias. Differences in study designs, sample sizes, settings and outcome measures made direct comparison between studies difficult.
Several included studies were conducted in single hospitals or small numbers of wards and had short follow-up periods, limiting generalisability and assessment of long-term effects. Some studies relied on self-reported information, while direct observation may have caused a Hawthorne effect. Importantly, most studies measured hand hygiene compliance rather than HCAI outcomes, limiting conclusions about causality between improved compliance and reduced infections.
[bookmark: _Toc240208838]5.6 Conclusion
This systematic review concludes that hand hygiene compliance among nurses and other healthcare workers has an important role in preventing healthcare-associated infections (HCAIs) and supporting patient safety in UK hospitals. The evidence from the 12 included studies showed that compliance is influenced by clinical activity, workload, time pressure, accessibility of facilities, staff wellbeing and organisational conditions. Although the evidence does not establish a direct causal relationship between improved hand hygiene compliance and reduced HCAI incidence in all settings, the overall findings support hand hygiene as an essential component of infection prevention. Therefore, consistent compliance can contribute to safer patient care when supported by appropriate organisational and behavioural measures.
The review also demonstrated that barriers to compliance are not limited to individual knowledge or motivation. Emergencies, competing clinical priorities, uncertainty about appropriate hand hygiene moments, poor dispenser placement, skin problems and concerns about monitoring can reduce compliance. In contrast, staff involvement, clear expectations, accessible facilities, positive feedback, patient-safety awareness and peer support can facilitate better practice. The effectiveness of interventions was generally greater when education was combined with behavioural support, monitoring, feedback, reminders and staff engagement. This suggests that hospitals should adopt multifaceted approaches rather than relying on education alone to improve hand hygiene observance among nurses and other healthcare workers.
In relation to the research objectives, the review identified important HCAI prevention concerns and examined the factors affecting hand hygiene compliance, while also evaluating interventions and monitoring approaches used to improve practice. Behavioural interventions, instructional approaches, auditing, electronic monitoring, feedback and hand-hygiene champions were associated with improvements in compliance. However, most included studies measured hand hygiene behaviour rather than directly measuring subsequent HCAI outcomes. The review therefore answered the research question to a useful extent by demonstrating a consistent relationship between hand hygiene practice and infection-prevention processes, but the evidence was insufficient to quantify the exact effect of compliance on HCAI incidence in UK hospitals.
Overall, the systematic review highlights the need for sustainable, evidence-based hand hygiene strategies within UK hospitals. Future practice should focus on accessible facilities, adequate training, supportive monitoring, regular feedback, staff engagement and protection of healthcare workers' skin health. Future research should use larger UK multi-centre studies, longer follow-up periods and objective compliance measures alongside HCAI surveillance. Such research would help establish whether sustained improvements in hand hygiene compliance lead to measurable reductions in HCAIs, mortality, hospital stays and healthcare costs. The review also raises the need to understand how different clinical environments influence the sustainability of compliance. Thus, while hand hygiene remains a fundamental patient-safety measure, its greatest benefit is likely to be achieved when individual behaviour is supported by effective organisational systems and a strong culture of infection prevention.
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