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	BACKGROUND TO THE REPORT

The Glynafonshire Health Board has a handwashing policy that requires all its district nurses to wash their hands before and after entering a patient's house. The policy itself provides guidance on proper handwashing techniques and procedures. However, the nurses also received training outlining the recommended handwashing procedure that best protects against the spread of infection, which was later assessed through a written and practical test assessing their knowledge of the handwashing policy. 
Despite this, the health board has been notified that some nurses have not consistently adhered to the policy. It has been reported that some nurses rushed the procedure, used the wrong techniques, or failed to wash their hands at all. Resultingly, eight patients contracted serious infections, one of whom later died. In the health board's statement, the nurses reported that, in the months prior to the incident, there was an increase in patients requiring community care, staff shortages, and longer working hours. Many nurses reported working two shifts in a row on multiple occasions per week and had to care for twice as many patients as they normally would. 
Notably, all the nurses had passed written and practical tests and had substantial experience in their roles. Therefore, to prevent similar incidents, the health board has opened an investigation to understand the event and implement new strategies.  Using psychological theory, the following report will address the cognitive load placed on the nurses that led to the incident. 



	THE WORKING MEMORY MODEL 


The working memory model proposed by Baddeley and Hitch (1974) is a theory of short-term memory that encompasses aspects of attention, memory, and decision-making (Cowan, 2008). Working memory actively manipulates and processes information and is important for holding and using information when completing everyday tasks (Hitch, Allen, & Baddeley, 2025). It’s also crucial for following instructions, solving problems and making decisions (Rakow et al., 2010; Yang, Allan & Gathercole, 2016).
The model posits that working memory is a system with multiple components, including the central executive, phonological loop, episodic buffer, and visuo-spatial scratchpad (Hitch et al, 2025). The central executive is responsible for deciding which information to focus on and directing it to the appropriate subsystems within working memory (Spencer, 2020). It also organises tasks by priority to decide which actions to take next (Ravizza, Pleskac, & Liu, 2021). The information gathered by the central executive comes from subsystems of working memory, including the visuospatial sketchpad, the episodic buffer, the phonological loop and long-term memory (Hitch et al, 2025). 
The phonological loop is the component of working memory that handles both verbal and written information (Baddeley, Gathercole, & Papagno, 2017). It processes spoken or heard information, allowing language, new vocabulary, and spoken instructions to be understood (Baddeley & Hitch, 1974). It comprises two parts, including the phonological store, which temporarily stores information, and the articulatory system, which repeats it to help retain it (Hitch et al, 2025). 
The visuospatial sketchpad is the segment of working memory that processes visual and spatial material (Baddeley, 2003). It helps to visualise objects, remember visual details, and plan movements (Gathercole, 2008). Its main purpose is to help navigate the physical environment and to carry out tasks that depend on visual imagination and spatial understanding(Gathercole, 2008). 
The final component of the model is the episodic buffer, which was later added by Baddeley (2000). It is responsible for combining information from different parts of working memory and connecting working memory with long-term memory, creating episodes (Baddeley, Allen, Hitch, 2010).
The belief that short-term memory functions through multiple components makes it an active process rather than a passive storage system (Baddeley & Logie, 1999). Traditional STM models held that the system was unitary (Cowan, 2008), however, this approach was criticised by research showing that people can process and store different types of information simultaneously without catastrophic inference (Klapp & Netick, 1988). Instead, the WMM provided a framework that addressed this criticism, as it accounts for the ability to complete multiple tasks, including verbal reasoning, problem-solving, reading, and processing visual and spatial information (Baddeley & Hitch, 1974). 
Furthermore, empirical evidence from dual-task studies supports the working memory model. Studies by Baddeley and Hitch (1974) first demonstrated that when participants performed a reasoning task while maintaining a digit load, performance declined only modestly, suggesting that short-term memory relies on multiple specialised subsystems. More recent meta-analytic evidence by Chen & Bailey, (2021) reinforces this view. They showed that increasing Working memory load reliably slows arithmetic performance, with central-executive secondary tasks producing the greatest disruption (Chen et al. 2021). This pattern aligns with the WMM’s proposal that the central executive is capacity-limited and heavily taxed during simultaneous processing and storage (Cowan, 2008). 
Additionally, evidence from domain-specific dual-task studies further supports the claim that the phonological loop and visuospatial sketchpad are subsystems that operate independently and (Cavdaroglu & Knops, 2016). For example, Cavdaroglu & Knops (2016) used a symmetrical dual-task design to examine how mental subtraction and multiplication draw on different working memory resources. They found that the phonological secondary tasks selectively disrupted arithmetic operations that relied heavily on verbal rehearsal, whereas visuospatial loads impaired tasks requiring spatial manipulation, but neither produced the substantial cross-domain performance decrements associated with central-executive inference (Cavdaroglu & Knops, 2016). This pattern demonstrates that the phonological loop and visuospatial sketchpad contribute domain-specific support to cognitive tasks, consistent with the WMM’s proposal that the subsystems are specialised (Baddeley et al., 2017). 

	




	
	
	

	
	
	HOW DOES THE THEORY RELATE TO THE CASE STUDY

In the case study, the district nurses had demonstrated competency in the handwashing policy, however, this changed following an increase in working hours and workload, placing greater cognitive load on the nurses. Under higher cognitive load, working memory is impaired, making it harder to hold and manipulate information simultaneously (Sweller, 1988). This is partially mediated by cortisol, a hormone released during stress (Law & Clow, 2020). Research has shown that stress depletes mental resources as people try to manage their feelings, leaving fewer resources available to handle the task at hand (Schoofs et al, 2008). This is because stress is associated with mental fatigue, which increases the likelihood of making mistakes (Zhang et al, 2021). Furthermore, due to increased cognitive demand, switching between tasks becomes harder, increasing the chance of skipping routine procedures because it’s harder to concentrate and mentally retain details (Walter et al, 2014). 
In accordance with WMM, the central executive is responsible for managing cognitive demand. The central executive manages demand by coordinating information with WM subsystems to decide which information to allocate attention to (Morris & Jones, 1990). From the case study, we know that the nurses' workload and working hours increased, leading them to make quick decisions while fatigued. Research indicates that competing demands can strain the central executive, reducing its ability to maintain attention (Hester, & Garavan, 2005). As a result, the central executive prioritises tasks by immediacy, which can lead to certain tasks being skipped entirely due to its limited capacity and the nurses' high shift demands (Baddeley, 1996). This is supported by dual-task research, which shows that when the central executive is overloaded, participants completing multiple tasks simultaneously show reduced performance (Mizobuchi et al, 2012).
When the central executive is working at full capacity, WMM argues that competing demands reduce an individual's decision-making capacity, and therefore some tasks, like handwashing, become reliant on automatic cues rather than on attentional focus to complete (Baddeley, 1996). For example, the nurses may have prioritised immediate clinical tasks over adherence to the handwashing protocol because their attentional resources were depleted. Furthermore, because nurses were working with double their usual patient load, their usual shift patterns were disrupted, as they were working in less familiar routines and environments. Given that the visuospatial sketchpad processes visual and spatial material, an unusually high volume of information would be processed during this time, as nurses adjusted to new environments, further overloading the central executive (He et al, 2021). Additionally, the usual environmental cues in the nurse's routine would prompt adherence to the handwashing policy, facilitating automatic engagement in handwashing behaviours, while these cues could be missed in unfamiliar environments (Wood & Neal, 2007). 
In the board's statement, they note that the nurses received training for the handwashing policy, which included a written and practical test. The WMM states that under normal cognitive demand, the visuospatial sketchpad and the phonological loop contribute to the learning and recall of information (Baddeley, 2000). For example, the subsystems support nurses in retrieving procedures from long-term memory (Baddeley, 2000). However, because the visuospatial sketchpad and the phonological loop rely on the central executive to initiate behaviours, under high cognitive demand, the central executive is working at reduced capacity and may therefore struggle to retrieve the full procedure, which can explain why the nurses rushed or did not handwash at all (Baddeley, 1996). 
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	SUGGESTIONS FOR NEW PROCEDURES BASED ON THE THEORY 

The WM model highlighted that the incident occurred due to the cognitive demand placed on the central executive, which depleted the attentional resources available to complete tasks (Baddeley, 1996). Consequently, less prioritised tasks become reliant on automatic cues rather than intentional processing (Wood & Neal, 2007). Based on this, additional steps can be implemented to support the procedure and improve the nurses' adherence to the handwashing policy, even when workload capacity is being stretched. 
Firstly, the Health Board should implement a Personal Protective Equipment (PPE) policy which requires nurses to wear gloves when visiting patients. This would require the health board to ensure PPE is available in nurses' high-traffic areas and to establish a policy outlining its use and disposal in various situations to protect against infection. Research has shown that PPE can significantly reduce the spread of infection by providing a constant external cue to the sensory system, making it harder to forget (Kubde et al., 2023; Davey et al., 2021). Although this reduced the spread of infection, the constant stimulus from PPE becomes a sustained cognitive burden, taking attentional resources from the central executive and increasing cognitive load (Davey et al, 2021). Thus, PPE use may be best suited for nurses working back-to-back shifts and experiencing cognitive and physical fatigue, as the constant sensory feedback provides a reliable cue for infection control even when attentional resources are depleted. 
Secondly, the board should install clear visual prompts at doorways and in corridors to cue nurses to engage with the handwashing procedure. This works as it does not rely on the central executive to allocate attentional resources to the task (Baddeley, 1996). Furthermore, visual prompts at handwashing stations outlining the procedure would further reduce cognitive demand as the visuospatial sketchpad wouldn’t need to access long-term memory to recall the procedure (Ford et al., 2014). The use of visual cues is supported by research in healthcare settings, which suggests that visual cues can significantly increase nurses' compliance with hygiene protocols by reducing the need for WM engagement (Nevo et al., 2010). Similarly, research suggests that light-guided nudges can significantly improve adherence to hand hygiene protocols (Iversen et al., 2023)
Finally, the health board should implement additional training sessions to improve the nurses’ memory of the handwashing procedure. Research has shown that engaging in training in which procedural instructions are rehearsed can improve recall under cognitive demand, leading to better policy adherence (Yang et al., 2016; Schoofs et al., 2008). This is because spaced repetition improves the phonological loop and visuospatial sketchpad representations of the handwashing procedure, making the memory more resistant to stress (Baddeley et al, 2017).

	EVALUATION AND CRITIQUE OF THEORY

While Baddeley and Hitch’s (1974) working memory model is useful for understanding short-term memory, it has some limitations. Authors have argued that the visuospatial sketchpad incorrectly assumes that spatial information is inherently visual (Cornoldi, & Vecchi, 2004). Vecchi et al. (2004) argue that blind individuals have strong spatial awareness despite lacking visual experience. This suggests that spatial and visual processing are separate systems, meaning the visuospatial sketchpad should consist of two systems.
Moreover, the theory has been criticised for primarily focusing on short-term memory, with limited acknowledgement of sensory memory or long-term memory systems (Baddeley, 2003). While Baddeley's (2000) integration of the episodic buffer partially addressed this issue, the model does not explain how long-term skills are stored, automated, and retrieved under pressure (Baddeley, 2003; Cowan, 2008). This is relevant for the case study because the nurses rely heavily on retrieving the handwashing sequence from procedural memory (Erasmus et al., 2010). Therefore, while the WMM can explain why the nurse's attention was overloaded, it cannot fully explain how the learned handwashing routine wasn’t fully recalled during stress. 
Despite these limitations, the WMM has been a useful framework for explaining why the nurses struggled to complete the handwashing procedure. Managing double the usual patient load placed the central executive under high cognitive demand, reducing the attentional resources available to control a multi-step task (Hester & Garavan, 2005). Furthermore, research on habits shows that when executive resources are depleted, individuals default to automatic, cue-driven behaviours (Wood & Neal, 2007). This supports the view that the nurses skipped handwashing when environmental cues were disrupted by the unusual working patterns.




	
	
	

	
	CONCLUSION AND RECOMMENDATIONS
	

	
	
Overall, Baddeley and Hitch’s (1974) working memory model provides a useful framework for understanding why the nurses in the case study struggled to maintain adherence to the handwashing policy under high cognitive load. The model highlights how the central executive can become overloaded, reducing its attentional resources to perform controlled multi-step behaviours, such as handwashing (Baddeley, 1996). Additionally, literature supports the theory, demonstrating that high cognitive load, stress, and fatigue impair working memory, making it harder to hold and retrieve procedural information [Schoofs et al, 2008; Zhang et al, 2021].
However, the WMM primarily focuses on short-term memory processing, which provides only a limited explanation (Baddeley, 2003). Furthermore, the theories' subsystems have been criticised for failing to account for how blind individuals possess strong spatial awareness despite limited visual processing (Vecchi et al., 2004). As a result, this theory offers only a perspective on the incident, and a more comprehensive assessment that integrates the WMM with theories of memory, stress, and cognitive load is necessary. 
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