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	BACKGROUND TO THE REPORT

Despite passing training and tests for handwashing procedures, a breakdown in handwashing protocols within the district nursing department has resulted in eight patients of Glynafonshire Health Board contracting a serious infection, with one of these patients passing away as a result. All nurses involved had passed both written and practical tests regarding hand hygiene protocols but due to severe time pressures, an increase within patient loads and a pattern of back-to-back shifts have resulted in failure to consistently apply handwashing procedures. This handwashing policy provides both guidance on handwashing techniques as well as procedures required for before and after entering patient’s homes to prevent the spread of infections. Investigations into the cause of infection spread found that district nurses were either not following the correct handwashing techniques, were rushing due to caseload or not always washing hands both before and after a home visit to a patient. 
The health board has identified staff shortages and an increase in the number of patients requiring home care within the community as potential contributors. In the following months leading up to the incidents occurring, district nurses working hours had increased and patterns of back-to-back shifts and double the patient caseload multiple occasions throughout the working week. The health board is now seeking to implement new strategies to ensure this incident does not happen again, including during increased workload capacity. 
The purpose of this report is to utilize cognitive psychology to support reflective practice, organizational improvement, to comply with current standards and to safeguard both patients and staff. This report will review past decisions and actions of district nurses to aid in understanding what can be improved and identify underlying factors within cognitive theory, namely the Working Memory Model (Baddeley & Hitch, 1974)  that may have influenced the present outcome.

	THE WORKING MEMORY MODEL (BADDELEY & HITCH, 1974)


Working memory refers to the limited-capacity cognitive system that facilitates the temporary storage and simultaneous processing of information, making it central to everyday thinking and task performance (Baker et al., 2005). Baddeley and Hitch (1974) view the Working Memory Model as the active system for processing information, with individuals needing to process and respond to information simultaneously during real-world tasks rather than just storing it as previous short-term memory models suggest (Atkinson & Shiffrin, 1968). This model provides the framework for how memory retains information in an accessible manner for planning, problem-solving, reasoning and comprehension (Cowan, 2014). As a result, working memory is considered essential in managing complex and goal related activities, in particular with those that involve rapid decisions and multitasking (Baddeley, 2012).  
A key aspect of this theory is dual-task interference, Baddeley and Hitch (1974) demonstrated that participants could engage with a reasoning-based task all while retaining a series of digits varying from 0 to 8 digits long. During this dual task paradigm, participants were able to carry out the reasoning task, even when holding the digit sequences in memory, with a 35% increase in processing time. These findings were able to suggest that short-term memory was not a unified store as previously thought but a multi-modal system with the capability of accessing different systems simultaneously during multitasking with little errors. Furthering from these findings, Baddeley and Hitch were able to propose and identify three sub-systems as part of working memory. 
The first of these is the central executive, responsible for coordination and managing attention as well as for inhibiting the retention of irrelevant information of both the visuospatial sketchpad and phonological loop. Empirical evidence further supports the central executive by demonstrating that working memory capacity is linked to both the ability to maintain goals within a task and to resist distractions during this task. Engle (2002) demonstrated individual differences within working memory, and that these differences can reflect how well a person can resist distractions, control their attention and remain focus on information pertinent to the task at hand during Stroop and listening tasks. Further work by Kane and Engle (2003) builds on these individual differences in working memory capacity, suggesting that those with higher working memory capacity are able to better control attention to the task at hand and successfully ignore distractors better than those with low working memory capacity. 
The phonological loop is responsible for dealing with the temporary storage of auditory and verbal information. The phonological loop is comprised of the phonological store, which temporarily holds sound based information, and the articulatory rehearsal process, which acts as an inner voice to refresh information from the phonological store so that this does not get forgotten. One example of this is research into the word length effect, whereby it was found that shorter words are recalled more accurately than longer words, due to rehearsal being faster and requiring less cognitive effort (Baddeley et al., 1975). More recently, research into working memory has identified how the phonological loop could be utilized to train working memory capacity. Di Santo et al. (2020) found that participants who received training through mnemonic strategies for memorizing information performed better on memory tasks. 
Finally, the visuospatial sketchpad is responsible for visual and spatial information. Work by Logie (1995) suggests that the visuospatial sketchpad can be further broken down into two components, the visual cache which acts as a temporary passive store for key visual features and the inner scribe, which actively rehearses this information through movement patterns and spatial location and transfers information to the central executive. 
Later, Baddeley would go on to add a fourth component in 2000, the episodic buffer, which explains how working memory integrates information from the subsystems and from long term memory into a multidimensional representation (Baddeley, 2000). This addition builds on the previous limitation that the 1974 working memory model did not explain how the subsystems integrated verbal, visual and semantic information and how they go on to also influence long-term memory. The episodic buffer is responsible for this integration and allows for individuals to process and recall meaningful information. 
Overall, the working memory model provides a comprehensive framework to understand how individuals can manage multiple cognitive demands and can be applied to real world scenarios which often rely on simultaneously storing and processing information (Cowan, 2014). This model can also be used to equally explain how performance can deteriorate when working memory resources reach capacity in high pressure environments (Zaphir et al., 2025), where competing and changing priorities lead to error (Westbrook et al., 2018). By applying this theoretical understanding to the present case, utilizing existing literature, will help to identify how behaviours and decision are influenced by cognitive limitations.  





	
	
	

	
	HOW DOES THE THEORY RELATE TO THE CASE STUDY

The working memory model provides a framework to understand the cognitive demands placed on district nurses, as well as to identify how these demands may have played a role in the case scenario present. An important aspect of the working memory model is that the storage capacity is limited and is varied from person to person (Cowan et al., 2006). When working memory reaches capacity through the management of multiple tasks, performance becomes affected as a result of the cognitive burden (Baddeley, 2012). 

MENTAL WORKLOAD, INTERRUPTIONS AND ERRORS
 The case scenario present describes an increased workload across a multitude of home environments which each require a different set of tasks and demands depending on the patient’s individual health needs. This involves engaging in task switching during a visit as well as adapting to different environments and working conditions. Within healthcare, observational studies on working memory have highlighted that interruptions combined with multitasking have been associated with prescribing errors with clinical physicians. These frequent interruptions, measured at an average of nine per hour, when prescribing medication combined with multitasking led to a significant increase error rates during prescribing tasks (Westbrook et al., 2018). Working memory was also found to be a protective factor against these errors, with individuals that presented with greater attentional control identified during an Operation Span Task (Turner & Engle, 1989) produced less errors and could better manage competing demands. A systematic review by Rivera-Rodriguez and Karsh (2010) of 33 different studies examined interruptions and distractions within healthcare related settings found that distractions and interruptions can affect attention, task sequencing and memory which can be essential for both clinical performance and patient outcomes. Whilst important in a clinical real-world setting, this can also be applied directly to the case at hand. Hand washing, although a seemingly straightforward task requires a sequence of actions to meet policy recommendations of the health board, such as the duration of time spent to adequately sanitize hands, which may face interruption. Due to district nurses being based in multiple homes to provide care, each may come with its own set of interruptions such as conversations with service users or family. Cognitive load is increased with each distraction faced, and district nurses may be placed in the position to satisfy the care requirements or demands of the patient as a priority which could mitigate routine procedure for hand washing adherence. Shan et al. (2023) noted that nurses are also susceptible to error when interrupted and often are required to juggle multiple tasks. These interruptions had implications on both the number of errors, with task switching highlighted as a burden on nurses’ mental resources and performance. 
Erasmus et al. (2010) found that compliance decreases significantly during periods of high workload, even among trained healthcare professionals. Across this systematic review, the median for hand hygiene compliance was approximately 40%, indicating that noncompliance is common within real-world healthcare settings. Factors attributed to the lower levels of compliance includes both high workload and busy environments, which are reported within the case study. Compliance was also associated with easy access to hygiene resources and alcohol based sanitisation products, which are often readily available within the hospital setting but less so in a community based role. Similarly, Pittet et al. (2004) demonstrated that increased clinical intensity is associated with reduced hand hygiene adherence. Although this study observed physicians, similar findings show that hand hygiene adherence is linked to both workload constraints as well as accessibility to resources. Research further shows that nurses frequently report being either busy or distracted to consistently perform hand hygiene procedures (Whitby et al., 2006). These findings indicate that compliance is strongly influenced by attentional capacity and competing task demands, both of which are directly linked to working memory limitations. Studies also suggest that hand hygiene is partly habitual and partly controlled behaviour. When cognitive load is high, individuals are more likely to rely on automatic behaviour rather than consciously applying infection control rules.

PROSPECTIVE MEMORY AND WORKING MEMORY
During high cognitive load, both working memory and prospective memory interact. Prospective memory (McDaniel & Einstein, 2000) describes our ability to remember actions in the future and carry these out at a later date. In regard to hand hygiene, prospective memory allows for an individual remembering to carry out these behaviours, such as recommendations within the World Health Organisation (World Health Organisation [WHO], 2009) 5 Moments of Hand Hygiene for key points before, during and after interactions within a medical setting. Empirical evidence examining the relationship between these two isolated cognitive processes is dependent on task complexity and cognitive load. Fronda et al. (2020) conducted controlled studies on performance of prospective memory tasks under high and low working demand. When a task involved high cognitive load from working memory, prospective memory recall accuracy declined, suggesting that working memory capacity plays a role in an individual’s ability to retrieve information without cues present. This has implications for the present case study, with hand washing requiring a member of the district nursing team to self-initiate this task from prospective memory during key moments. During high pressure settings, such as described in the brief for this report district nurses are facing long working hours, increased demand and limited staffing resources. The combination of these factors creates a high pressure environment with multiple demands, with working memory reaching engaged in tasks centred around patient care leaving little capacity for prospective memory to retrieve the intention for hand washing, despite having the knowledge and resources available.  



	
	


	SUGGESTIONS FOR NEW PROCEDURES BASED ON THE THEORY 

Based on the working memory model, one recommendation for new procedure is workload management procedures. High density caseloads can cause cognitive strain, which in turn can lead to error  (Westbrook et al., 2018). Evidence highlights that compliance for handwashing declines significantly during workload pressures (Erasmus, 2010). Cognitive load theory (Sweller, 2011) suggests that when working memory resources are overloaded, performance deteriorates and lower-priority tasks are more likely to be omitted. In district nursing, this may involve streamlining documentation processes, reducing task duplication, and improving scheduling to minimise time pressure.
Second, organisational changes and reminders in handwashing policy or training can provide refreshers to district nursing staff. Recent literature over the last 5–10 years, particularly during and after the COVID-19 pandemic, provides important insight into changes in hand hygiene compliance. Early pandemic studies reported a significant increase in hand hygiene adherence across healthcare settings, largely driven by heightened risk perception awareness, organisational enforcement, and infection prevention campaigns (Mukona et al.., 2020; Sandbekken et al., 2022). Training programmes should focus on repetition and context-based learning. While traditional training and learning can improve knowledge, it does not necessarily ensure behavioural consistency (Erasmus et al., 2010). From a working memory perspective, behaviours that become habitual require less cognitive effort and are more resistant to disruption. Research on habit formation suggests that repeated performance in consistent contexts strengthens automatic responses, reducing reliance on working memory (Wood & Neal, 2007). For example, incorporating hand hygiene into standardised care pathways or checklists used during patient visits can help ensure that the behaviour is consistently performed, even when attention is divided. Utilizing environmental cues, such as providing district nurses with alcohol-based sanitizer, may support hand hygiene behaviours. According to the working memory model, the episodic buffer integrates environmental information with stored knowledge, meaning that behaviour can be triggered by external cues rather than relying solely on internal recall (Baddeley, 2000)
Finally, feedback systems and performance monitoring can reinforce behaviour by supporting attentional focus and goal salience. Working memory relies on the active maintenance of goals, and feedback helps keep these goals cognitively accessible. Studies show that audit and feedback interventions improve hand hygiene compliance by increasing awareness and reinforcing behavioural expectations, which can improve employee performance (Johnson et al., 2024). In practice, this could include performance feedback or digital monitoring systems to ensure that infection control  through hand hygiene remains a visible and prioritised aspect of care.


	EVALUATION AND CRITIQUE OF THEORY

Empirical research on working memory provides strong evidence that interruptions, high workload and multitasking can reduce performance within clinical healthcare settings (Shan et al., 2023). Observational studies on working memory within healthcare allow for real-world evidence to inform procedures and policies, particularly within roles with competing demands such as district nursing. However, much of these studies have a focus on hospital based environments, which differ from district nurse community settings (Salmond & Echevarria, 2017).  Additional resources and opportunities for handwashing to occur within a hospital setting, as well as awareness of an observation taking place limits the generalisability outside of this setting. Large scale systematic reviews primarily include studies from hospital wards or from critical care departments (Erasmus et al., 2010), and further research has shown that there are differences with hand hygiene compliance when compared against different hospital locations that may imply operational procedures and hospital resources may play a part in handwashing behaviours (Creedon, 2008). District nurses often face additional cognitive demands in a lone working environment, increasing the working memory capacity strain but also may influence compliance, as there is limited environmental control when visiting patient’s homes.
Another limitation is that working memory models assume relatively rational, goal-directed behaviour, yet clinical decision-making is often influenced by emotional stress, fatigue, and moral judgement. Empirical studies in healthcare show that stress and fatigue significantly reduce adherence to safety protocols, including hand hygiene, even when knowledge and cognitive capacity are intact (Westbrook et al., 2018). This indicates that behavioural failure cannot always be attributed to working memory capacity alone, as affective and physiological states also play a critical role.













	
	
	

	
	CONCLUSION AND RECOMMENDATIONS
	

	
	

In conclusion, the breakdown in hand hygiene procedures within the district nursing team cannot be explained by a lack of knowledge or training alone, as all staff had demonstrated competence through both written and practical assessments. Instead, the Working Memory Model proposed by Baddeley and Hitch (1974) provides a comprehensive explanation for the observed failures. The theory highlights how limited cognitive capacity, particularly within the central executive, can become overloaded in high-pressure environments involving multitasking, interruptions, and competing priorities.
Evidence from empirical literature demonstrates that increased workload, time pressure, and fatigue place significant demands on working memory, reducing attentional control and increasing the likelihood of omission errors. In this case, district nurses were required to manage complex and variable tasks across multiple environments, leading to cognitive overload and reduced capacity to consistently apply infection control behaviours. 
While the Working Memory Model effectively explains the cognitive mechanisms underlying these failures, it is important to acknowledge that behaviour is also influenced by organisational, environmental, and emotional factors. Therefore, the most effective approach to preventing future incidents lies in combining cognitive theory with system-level changes. Overall, this report demonstrates that applying cognitive psychology provides valuable insight into real-world clinical errors and highlights the importance of designing healthcare systems that align with human cognitive limitations.
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