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	BACKGROUND TO THE REPORT 

      The Glynafonshire Health Board has put together a report about the reduction in handwashing practices being carried out by the district nurses. The health board has a strict handwashing policy that includes proper handwashing guidance and techniques that all district nurses must follow. These handwashing procedures are expected to be carried out before and after entering a patient’s property to avoid the spread of infections. The local health board provides district nurses with a training period in which their handwashing policy and detailed explanation of techniques are delivered. District nurses are required to complete and pass both a practical and written test to show their competency and understanding of the handwashing policy. However, the health board has now become aware that district nurses have not been consistently following the handwashing policy. This has included rushing, not following correct techniques and nurses not washing their hands both before and after visiting a patient’s home. Due to a lack of adherence and focus on handwashing it has resulted in eight patients developing a serious infection, one of which has led to a fatality. 

      The Glynafonshire Health Board has acknowledged that information presented by the district nurses has shown that due to staff shortages and an increase in patients’ workload, it has meant working hours have become longer in the months prior. These included nurses working back-to-back shifts on several occasions per week and needing to provide care to twice the number of patients they would usually. The health board has noted that all nurses have passed the practical and written tests and had credible experience in their roles. The health board is looking to enforce new strategies to prevent incidents occurring in the future even when there is an increase in workload. 


	The Working Memory Model (WMM) by Baddeley & Hitch (1974)   

      The Working Memory Model (WMM) was created by Baddeley and Hitch in 1974. They highlighted that short-term memory is used when conducting complex tasks. But these tasks require storing information from earlier steps whilst we continue to later steps. This insight was that short-term memory is pivotal to the performance success in everyday activities even when they are not related to remembering. This led Baddeley and Hitch (1974) to change the concept of short-term memory to working memory. This refers to a bigger system including processes that hold mental representations temporarily to be used in thought and actions. However, this model has been developed multiple times since (Eysenck & Keane, 2020). 

      The Working Memory Model (WMM) was divided into four components: central executive, phonological loop, visuo-spatial sketchpad and episodic buffer. Specifically, the central executive is considered to be the most important element, with the phonological loop and visuo-spatial sketchpad thought to be dependent on it (Baddeley, 2003). The phonological loop is seen to be responsible for the maintenance and storage of information whilst the visuospatial sketchpad focuses on the maintenance and storage of visual and spatial information. There was a later edition of the episodic buffer, which is thought to be a limited capacity store that is responsible for multi-dimensional coding and binds information to create integrated episodes (Repovs & Baddeley, 2006). 

      The central executive is described as an attentional control system. It is considered the most essential and flexible element of working memory. It has a vital role in complex cognitive tasks such as multitasking and problem solving; however, it does not store information itself. Baddeley has highlighted that the central executive is connected with multiple executive functions, including attention, concentration or focusing; splitting attention between two different stimulus; changing attention between tasks and connecting with long-term memory (Eysenck & Keane, 2020).   

      The phonological loop includes two elements, a phonological store which temporarily contains sound memory traces in phonological or acoustic form that fade in a matter of seconds and an articulatory rehearsal process essentially silent inner verbal speech (Baddeley, 1983). The aim of the rehearsal element is to take in and re-articulate the material held in the phonological store. This refreshes and maintains the memory trace. Spoken information comes into the phonological store automatically whereas material from other sensory inputs can only be represented after it has been converted into a phonological code, a transformation completed by the articulatory rehearsal process. As articulation happens naturally in real time, the capacity of the phonological store is limited by how many items can be rehearsed before their traces fade away (Repovs & Baddeley, 2006). However, alternative explanations regarding the length of the word effecting recall struggle to account for the disappearance under articulatory suppression (Baddeley, 2000). 


      Visuo-spatial sketchpad is responsible for the short-term manipulation and short-term storage of spatial movement and visual patterns. Visual processing involves retaining information about what objects look like whereas spatial processing focuses on where they are located (Eysenck & Keane, 2020). However, research with blind individuals showed that spatial processing did not depend on visual experience. Schmidt et al. (2013) found that blind participants could form spatial representations nearly as accurately as sighted individuals. Thus, questioning whether visual and spatial information rely upon a single system or on separate subsystems. Logie (1995) suggested two elements, the visual cache, which stores information regarding colour and form and the inner scribe which focuses on movement and spatial information, which rehearses material held in the visual cache and transfers information to the central executive (Eysenck & Keane, 2020). 

      Episodic buffer is understood to be a temporary, limited capacity system that integrates information from multiple sources. Working under the control of the central executive, which can bring its contents into conscious awareness to be used when required. The buffer is seen to be episodic due to its binding information across space and time, resembling episodic memory. The buffer acts as a collaborator between systems that use different representation codes, relying on a shared multidimensional approach. The central executive can access and shape the buffer’s contents by directing attention to perceptual input, other working memory components or long-term memory. The buffer represents the environment and enables the construction of new cognitive representations that support problem solving (Baddeley, 2000).  





	
	
	

	
	HOW DOES THE THEORY RELATE TO THE CASE STUDY
	
      The central executive may become overwhelmed when district nurses are working under time pressure to treat extra patients due to an increased workload which can lead to ‘missed’ care such as hygiene upkeep (Ball et al., 2014). The nature of the job involves unexpected patient needs; documentation demands and has a high emotional demand. District nurses are likely to witness distress, safeguarding issues, and difficult family dynamics in their day-to-day job. When the central executive becomes overwhelmed it is more likely to prioritise important clinical tasks such as medication administration or wound care over routine but essential tasks like handwashing which becomes a secondary task when the cognitive load is increased (Neill, 2011).  

      District nurses are required to work in unpredictable environments. This could further explain the lack of handwashing due to no nearby sinks, poor lighting, cluttered and unsafe spaces. There may be pets or family members, or other distractions present that could distract from routine handwashing. The visuospatial sketchpad is responsible for constantly processing new room layouts and dangers. This contributes to the working memory leaving less capacity for remembering routine steps such as handwashing (Ezezika et al., 2023). 

      When district nurses enter a new home, they will be communicating with whoever is inside. The phonological loop oversees coping with patient conversations, questions from family members, remembering clinical procedures, rehearsing tasks, and responding to emotions. It is important for district nurses to be social to build positive relationships with patients and their families (McBride et al., 2024). When an individual’s working memory is extremely busy trying to remember and process these things, it is possible that steps like handwashing which require internal verbal cues may start to slip. However, in contrast to this, Maten-Speksnijder et al. (2016) reported that nurses showed little attention to the psychological, behavioural and social aspects of patients who were unwell. This could be due to high stress and workload impacting capacity. 

      The episodic buffer element of working memory brings information together to form step sequences. However, for district nurses this is likely to be disrupted often due to patients asking for help, malfunctioning equipment, spontaneous phone calls and potential safeguarding concerns. These interruptions break the ‘episode’ of care being given, and this makes it difficult for the rest of the steps in the sequence to go to plan such as handwashing (Laustsen & Brahe, 2018). 

      Baddeley et al. (1996) believed that an individual’s capacity to complete dual tasks (multi-task) is an executive process controlled by the frontal lobe. This is in relation to the central executive part of working memory. This was supported by findings which showed that individuals with frontal lobe damage showed dual-task deficits as well as behavioural issues. 

      Maybin et al. (2016) has highlighted the key barriers preventing district nurses from delivering ‘good care’ as; challenging work environments (unclean), unpredictable travel times, unpredictable appointment lengths, poor planning and communication. They have further acknowledged that there has been an increase in the amount of people requiring district nurses due to an ageing population. 


	
	



	SUGGESTIONS FOR NEW PROCEDURES BASED ON THE THEORY 

      The internal episodic buffer is responsible for creating mental steps to follow in a sequence. However, the reliance on this could be reduced by using physical or digital prompts such as laminated pocket-cards or phone-based checklists, which include handwashing a key step. These alternative ways of prompting district nurses to remember to wash their hands would act as an external episodic buffer. Seferi et al. (2023) has shown this to be successful by implementing real-time reminders to act as external cues that encourage hospital staff to wash their hands. Their findings showed these reminders improved hand washing adherence and reduced cross-contamination. 

      In attempt to reduce the pressure on individuals’ phonological loops being interrupted by talking, questions and emotions immediately upon entry to a new home, district nurses could be provided with a standardized script which includes a greeting and explanation of what is going to happen. This would reduce the need for internal rehearsal. For example, Haig et al. (2006) highlighted the success of using SBAR (Situation, Background, Assessment and Recommendation) as a standardized communication tool. Findings showed improved patient safety due to clear and accurate communication based on the use of a script that could support the district nurses in their varied work settings. 

      Visuospatial sketchpads are responsible for processing new homes and rooms constantly adding to district nurses’ cognitive load. However, if district nurses made a conscious decision to place alcohol gel in the same place in every home they visit, for example, on a table this would create a visual anchor to ease the need to remember to wash their hands. Risko and Gilbert (2016) refer to this as cognitive offloading, which is where physical action is used to change the information processing requirements of a task. This then reduces cognitive demand, making it more likely for individuals, in this case district nurses, to remember important steps. 

      District nurses could implement a pause-reset-resume protocol where every time they are interrupted before they continue again, they must pause then remember the last step they completed and then resume where they were with hand hygiene first. Rivera-Rodriguez and Karsh’s (2010) review further showed that interruptions disrupt working memory and this increases the risk of errors. Further supporting that district nurses should reconstruct their last completed step before resuming to ensure safety. 

      With technology improving, a digital mandatory hand hygiene tick box could be used to prompt remembering. This could be used on arrival, before procedures and after and upon leaving. Further relieving the episodic buffer and all-round working memory of the district nurses. 


	EVALUATION AND CRITIQUE OF THEORY

      Research by Baddeley et al. (1998) demonstrated how the phonological loop plays a role in the development of reading and how difficulties within this system are evident in some children with dyslexia. This further contributes to understanding how dyslexic individuals’ working memory may differ. There is no information in the case study provided about whether any of the district nurses are neurodiverse. However, if they were this could have contributed to their misremembering of handwashing as there are many links between neurodiversity and working memory (Swanson & Siegel, 2001). 

      Specific areas of the WMM such as the phonological loop and visuo-spatial sketchpad have been criticised for the lack of certainty surrounding them. The phonological loop, which is the most studied part of working memory, only represents a small and limited area of working memory. It has been shown to be useful for rapid, low-attention and sequential storage but can easily be disrupted. District nurses have quick and high-attention tasks that are surrounded by distractions such as family members and pets, adding to their working memory load. Baddeley (2012) has described the phonological loop as small but not essential but extremely helpful. However, its importance has been said to be overestimated as it is a simple construction working in a much more complex system of working memory. The visuo-spatial sketchpad is understood to be where rehearsal takes place. District nurses complete a lot of generic and repetitive tasks like handwashing which is good for their rehearsal process, but there are also a lot of distractions which could cause them to miss low-attention tasks. However, Baddeley (2012) has suggested that the visuo- spatial sketchpad remains unclear due to their being a temporary visual store which is separate to the spatial manipulation and rehearsal system. This demonstrates that there is not a full understanding of how this element of working memory works entirely. 

      A critique of the WMM is focused on the lack of clarity surrounding the central executive. Baddeley (2003) has commented that the central executive is the area that is most difficult to understand because it is unclear and only broadly defined as insufficient attention. Engle (2002) further supported and argued that the central executive is too broad and unclear. This shows a clear misunderstanding and lack of explanation as to whether the central executive is one system or consists of multiple smaller systems. Logie (2011) further argued that the central executive is not a single system but rather a collection of processes. However, it is still considered the most important part of working memory because of its role in attention and focus (Baddeley, 2003). 

      The WMM has evolved over time, it originally started as a three-component model in 1974. In 2000 there was the addition of the episodic buffer which allowed for a better explanation for the combination of verbal, visual and long-term memory. This addition addressed the limitations of the previous model showing progression. This shows how the model is evolving (Baddeley, 2000). 

      This model is useful in this case report due to it looking at individual components of working memory. This has allowed understanding to be gained about how these components could have been affected, leading to the district nurses forgetting to wash their hands. 







	
	
	

	
	CONCLUSION AND RECOMMENDATIONS
	

	
	
     This report has attempted to provide a potential explanation to why district nurses are not adhering to the handwashing policy by using the working memory model (WMM). This report has looked at how the central executive, phonological loop, visuo-spatial sketchpad and episodic buffer can potentially be affected by overworking, time pressures, unpredictable environments and stressful experiences. However, by using the working memory model further new procedures to help district nurses remember to wash their hands have been highlighted. This includes ideas such as digital reminders and visual cues to ensure future handwashing is adhered to keep everyone safe. 
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