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	BACKGROUND TO THE REPORT
This paper analyses the theoretical case study presented by Glynafonshire Health Board where district nurses have been found failing to wash their hands properly causing eight cases of infection and one death. All the nurses in the health board had been well trained and were found competent but were unable to comply with the guidelines due to certain factors such as overload of work and long working hours. Cases like this are quite common within the healthcare setting and often occur due to human cognitive failures at times of overload (Reason,1990).

Objective of this Report
This report aims at analysing how the application of the Working Memory Model by Baddeley (2000) may assist in explaining the impact of cognitive load in causing these errors. The report will then analyse how findings based on this model may be utilised in formulating procedures that would ensure such errors do not reoccur in the future, while considering ethical issues.

	THE WORKING MEMORY THEORY
Baddeley and Hitch, in 1974, and Baddeley, in 2000, formulated the Working Memory Model (WMM). This model explains the structure and functions of a memory that allows temporary storage and manipulation of data needed to perform difficult cognitive activities such as problem solving and decision making.

The WMM comprises four major components:

•	Central Executive - A supervising process that controls attention and regulates cognitive operations.
•	Phonological Loop- Deals with auditory/verbal information.
•	Visuospatial Sketchpad- Handles visual/spatial data.
•	Episodic Buffer- Integrates information from various sources and connects short-term and long-term memories.

As important as the central executive is in attentional control, the subsidiary systems function in temporarily storing and processing certain types of information. It is through subvocal rehearsal that the phonological loop enables the maintenance of verbal and auditory information in the short term (Camos & Barrouillet, 2014). The visuospatial sketchpad is concerned with maintaining visual and spatial information, making it crucial for activities such as navigation or monitoring physical surroundings (McAfoose & Baune, 2009). It is in this capacity that the episodic buffer works as an information storage site where information is integrated from other subsidiary functions such as the phonological loop and visuospatial sketchpad. It was proposed by Baddeley (2000), and it is the episodic buffer which facilitates the combination of different forms of information held within working memory.

One critical assumption of the model is that there is a limited capacity of the central executive that allows it to process only limited information at one time because it cannot coordinate an unlimited amount of cognitive processes (Baddeley & Della Sala,1996). As soon as the demands of the task overcome the capacity of the central executive, performance becomes worse and leads to various mistakes such as commission or omission of certain actions (Byrne & Bovair, 1997). The studies related to two simultaneous tasks reveal that if people are forced to perform two cognitive tasks at once, their performance suffers significantly (Leone, et al., 2017). 
Aside from these constraints on its resources, the central executive is also tasked with controlling certain functions related to attention, such as shifting attention from one task to another, inhibiting irrelevant information, and keeping focused on the goals of behaviour. Under conditions of heavy cognitive load, these control functions tend to be less efficient (Egner, 2023), thus making people more susceptible to distraction and neglect of tasks. Such conditions are common in highly complex settings like hospitals, where people have to prioritise different stimuli.
A further related notion connected to the Working Memory Model is that of prospective memory. Prospective memory is defined as the capacity to remember actions intended to be carried out in the future. Prospective memory does not officially form a part of the Working Memory Model. However, prospective memory relies greatly upon the processes of the central executive concerning cue detection and monitoring (Kliegel et al., 2002). Studies have proven that prospective memory suffers when cognitive load levels increase as well as when individuals are made to perform several tasks at the same time.
Moreover, the relationship between working memory and long-term memory, through the episodic buffer, is also vital when it comes to the regulation of behavior (Baddeley, 2000). Although it is true that procedural knowledge like hand washing may reside in long-term memory, its effective implementation relies on the capability of working memory to recall and utilise this knowledge at an opportune moment. The process may become faulty under circumstances of overload or fatigue.



	
	HOW DOES THE THEORY RELATE TO THE CASE STUDY
	
The Working Memory Model offers a compelling account of the observed problems with hand washing in the case study. Even though the nurses in question had been properly trained, the demands posed by the environment may have been too high for their cognitive functioning, resulting in the lapses in their actions.

As suggested by the case study, the nurses worked:

•	Long hours
•	Consecutive shifts
•	Doubling up on their patients
•	With constant pressure of time

Such conditions would inevitably lead to working memory overload, especially the central executive part of the model. The central executive controls the allocation of attention and performance of tasks and, therefore, may be overwhelmed in certain situations.

Several cognitive processes include:

Attention failures (Central Executive Overload)
Under high task demands, the Central Executive has to divide its attention between different activities. As a result, when attention resources become overloaded, the more urgent activities will get more of attention, which means that activities related to hand washing may not get enough attention (Hester & Garavan, 2005). It should be noted that the described cognitive process fits in well with what James Reason calls slips and omissions (Reason, 1990). Here people fail to do something because they lack attention, although they know how to perform certain actions.
Prospective memory failure
Since washing hands involves remembering to perform actions timely, the place calls for using prospective memory skills. However, studies show that under high cognitive load and interruptions, people face higher risks of making omission errors. It can be concluded that under work memory overload, it becomes impossible to remember relevant actions timely (Khan et al., 2008).

Automaticity vs controlled processing
Handwashing can become an automatic behavior; nonetheless, it requires certain attention (Schneider et al., 1982). When people experience stress, they tend to use automatic processes; meanwhile, controlled operations are less effective (Harris et al., 1995). This leads to people failing to perform even the most familiar behaviors if their attention shifts somewhere else.
 The effect of fatigue on performance
Prolonged work time and low levels of relaxation are associated with the reduction in the number of attentional resources available to people (Dettmer’s et al., 2016). Fatigue affects the capacity of the central executive system responsible for maintaining attention and task-switching as well as inhibiting unnecessary information (Joyce et al.,1996). Consequently, the probability of mistakes grows.
In general, these factors imply that the patient did not make mistakes because of the insufficient knowledge and skills, but due to the constraints of the cognitive processes during heavy workload.

	SUGGESTIONS FOR NEW PROCEDURES BASED ON THE THEORY 
Using the Working Memory Model, interventions need to focus on decreasing cognitive load and attentional and memory-related processes, specifically focusing on the central executive process and prospective memory.

The first approach involves using external cues to remind the healthcare workers to follow proper protocols for hand hygiene. In light of the Working Memory Model, these cues serve as external reminders, thereby lowering the burden on the central executive and prospective memory systems (Jones et al., 2021). Through this approach, hand hygiene activities become more salient and thus more likely to occur. Several studies indicate the usefulness of this strategy through improved hand hygiene practices after receiving reminders (Doronina et al., 2017).

Another way to counteract the negative effects of excessive cognitive load is through workflow redesign by minimising consecutive patients and incorporating mandatory break periods. This helps reduce cognitive load and mitigate cognitive resource exhaustion due to fatigue (Schaffer et al., 2023). As a result, cognitive restoration is promoted, which helps maintain central executive function. But issues of ethics need to be considered when balancing between the welfare of health workers and quality patient care, especially in the face of understaffing problems (McDougall et al., 2021).

Checklists and standardised processes can be considered another viable solution to addressing cognitive overload. Through their use, cognitive load is shifted from working memory to the external system, thus decreasing dependence on attentional control processes. This becomes necessary in scenarios that entail potential overload of cognitive resources, as is evident from experience in healthcare practice (Treadwell, Lucas & Tsou, 2014).
Moreover, staff changes involving either increasing their numbers or altering workload distribution would help lower task demands for individuals. According to the Working Memory model, the chances of cognitive demands surpassing the available attentional resources will be minimised. Nonetheless, the adoption of such methods presents ethical challenges regarding how limited healthcare resources are allocated and the associated financial limitations in healthcare organisations (Garrell et al., 2020).

Lastly, fatigue policies that limit shift lengths and monitor overtime have proven vital in ensuring that cognitive functioning is maintained. Fatigue results in poor central executive performance and affects attention, task switching, and error detection ability (Westbrook et al., 2018). Such an initiative represents an ethical consideration aimed at safeguarding patients and employees. However, ethical challenges emerge when minimising work hours reduces service provision capabilities.

In summary, it can be seen that through the use of cognitive theory, ways have been devised to minimise errors. Nevertheless, the process should be implemented with a keen sense of ethics as far as issues of availability of resources are concerned.
 

	EVALUATION AND CRITIQUE OF THEORY
The Working Memory Model provides a valuable framework for understanding the cognitive mechanisms underlying the errors observed in the case study. A key strength of the model is its ability to offer a mechanistic explanation of how failures occur, particularly through limitations in attentional resources and working memory capacity. By identifying the role of the central executive in allocating attention, the model helps explain why nurses, despite being adequately trained, may fail to carry out routine procedures such as hand hygiene under conditions of high workload and fatigue.
Furthermore, the model is strongly supported by empirical research, particularly from dual-task and cognitive load studies (Chen & Bailey, 2021), which demonstrate how performance deteriorates when attentional demands exceed available resources. This makes the theory highly applicable to real-world, high-pressure environments such as healthcare, where individuals are frequently required to manage multiple competing demands simultaneously.
However, the Working Memory Model also has several limitations. One key criticism is that it is overly reductionist (Baddeley, 2012), focusing primarily on internal cognitive processes while neglecting broader organisational and social influences. In the context of the case study, factors such as workplace culture, staffing policies, and leadership practices may also significantly influence behaviour, yet these are not accounted for within the model.
In addition, the model does not fully address motivational factors. For example, adherence to hand hygiene protocols may be influenced by attitudes, perceived norms, or organisational expectations, which are better explained by decision-making or social-cognitive theories (Schunk & Usher, 2012). As a result, the Working Memory Model may explain how errors occur, but not fully why individuals choose to prioritise certain behaviours over others.
The model is also limited in its ability to account for emotional and environmental stressors, such as stress, anxiety, or time pressure, which are known to impact performance in healthcare settings (Al-Ghareeb et al., 2017). While these factors may indirectly affect working memory capacity, they are not explicitly incorporated into the theoretical framework.
Finally, there are limitations in applying the theory to intervention design (Bilda, 2007). Although reducing cognitive load and supporting attentional processes may decrease the likelihood of errors, such strategies alone may not fully eliminate risk. Systemic issues, such as understaffing or organisational constraints, may continue to contribute to errors even when cognitive demands are addressed.
Overall, while the Working Memory Model provides a strong explanation for the cognitive processes underlying errors in this scenario, it does not offer a complete account. A more comprehensive approach that integrates cognitive, organisational, and behavioural perspectives is likely to be more effective in addressing the complex factors contributing to failures in hand hygiene adherence.




	
	
	

	
	CONCLUSION AND RECOMMENDATIONS
	

	
	The Working Memory Model was utilised in order to determine the reasons why the district nurses failed to adhere to the protocol concerning hand hygiene. In essence, cognitive overload, fatigue and attentional problems, but not insufficient knowledge or training, were revealed to be at fault.
Based on the findings above, a range of interventions can be proposed. For example, in terms of working memory overload, one should consider limiting it by decreasing workload. Moreover, to address problems related to attention and memory processes, it might be helpful to implement the use of reminders and checklists. Finally, as for fatigue-related issues, more balanced shift management should be considered. This will help minimise pressure on the central executive and decrease the chances of committing omission errors under stressful conditions.
However, it should be noted that the Working Memory Model itself does not suffice in explaining the reasons behind the nurses' non-compliance. It should be acknowledged that organisational, social and motivational issues play an important role here. Hence, the organisation should develop a comprehensive strategy, taking into consideration cognitive theories as well as others aimed at improving patient safety.
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