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	Background to the report

          This report examines a critical incident involving district nurses who failed to consistently adhere to a strict handwashing policy, resulting in multiple patient infections and one fatality. The policy required nurses to follow specific handwashing procedures before and after each visit to a patient, and all staff had received training and demonstrated competence through both written and practical assessments. Despite this, it was identified that some nurses were not consistently following the correct techniques provided, with reports indicating that procedures were rushed or missed entirely. Information from the health board suggests that this occurred during a period of significant staff shortages, increased workload, and extended working hours, with nurses often required to manage a higher number of patients than usual. These conditions are likely to have placed considerable pressure on staff performance and may have contributed to the observed failures in adherence. In order to better understand why these errors occurred despite adequate training and experience, it is useful to examine the situation from a cognitive perspective, specifically the Working Memory Model.

	The Working Memory Theory

       The Working Memory Model, proposed by Alan Baddeley and Graham Hitch, is a cognitive framework that explains how information is temporarily stored and processed in the mind (Baddeley & Hitch, 1974). The model suggests that working memory is not a simple singular system, but instead consists of multiple components responsible for different types of information processing. At the centre of the model is the central executive, which acts as a control system responsible for directing attention and allocating cognitive resources. This system is supported by various components, including the phonological loop, which processes verbal and auditory information, and the visuospatial sketchpad, which processes visual and spatial information. Later, Baddeley expanded the model to include the episodic buffer, which integrates information from different sources and links working memory to long-term memory (Baddeley, 2000). A key feature of the model is its limited capacity, meaning that only a restricted amount of information can be processed at any given time, and performance may deteriorate when this capacity is exceeded.
       Empirical support for the Working Memory Model is provided by Baddeley and Hitch (1974), who demonstrated that individuals performing two tasks simultaneously showed reduced performance compared to when tasks were completed separately, suggesting that cognitive resources are limited. This is supported by research from John Sweller (1988), which found that excessive cognitive load negatively impacts task performance and learning. Additionally, Daniel Kahneman (1973) proposed that attentional resources are finite, and that performance declines when individuals are required to manage high levels of demand. Together, these studies provide strong evidence that human cognitive capacity is limited, supporting the mechanisms proposed by the Working Memory Model.





	
	
	

	
	How does the theory link to the case study?
	       The Working Memory Model provides a useful framework for explaining why district nurses in the case study failed to consistently adhere to handwashing procedures despite being trained and assessed as competent. The model proposes that working memory is a limited capacity system responsible for temporarily holding and manipulating information, with a central executive that allocates attentional resources and coordinates cognitive processes (Baddeley & Hitch, 1974). When task demands exceed an individual’s capacity, performance becomes increasingly error prone due to overload.
       In the case study, nurses were working under conditions of significantly increased workload, staff shortages, and extended shifts back to back. These environmental pressures would have placed substantial demands on working memory resources, particularly the central executive, which is responsible for maintaining attention and coordinating task execution. As cognitive load increases, the ability to consistently monitor multi-step procedures such as hand hygiene is reduced, increasing the likelihood of missing said action or rushed performance; this is consistent with findings from Alan Baddeley (2003. Further empirical support comes from Nelson Cowan (2001), who proposed that working memory capacity is highly restricted, typically limited to only a small number of chunks of information at one time. When individuals are required to manage multiple sources of information simultaneously, as is common in healthcare environments, performance deteriorates due to overload of attentional resources. In this case, nurses were required to manage patient care, time constraints, and procedural compliance simultaneously, which likely exceeded available working memory capacity.
       This interpretation is further supported by research from John Sweller (1988), who demonstrated that excessive cognitive load impairs problem solving and task performance abilities. Sweller distinguished between intrinsic, extraneous, and germane load, arguing that when extraneous load (such as time pressure and environmental stressors) is high, it reduces the cognitive resources available for essential task performance. In the case study, factors such as staff shortages, high patient demand, and time pressure would have increased extraneous load, reducing the likelihood that nurses could consistently maintain full adherence to handwashing procedures.
       In addition, Daniel Kahneman’s (1973) capacity theory of attention provides further explanation, suggesting that attentional resources are finite and must be distributed across competing demands. When demands exceed an individual’s available capacity, their performance becomes fragmented and less reliable. In the context of the case study, nurses were required to divide attention between multiple responsibilities, which would have reduced the attentional focus available for hand hygiene compliance.
Research by Endel Tulving (1983) also highlights the distinction between automatic and controlled processing; under conditions of fatigue and repeated task performance, individuals are more likely to rely on automatic behaviour patterns. While this can increase efficiency, it also increases the risk of procedural errors when tasks require deliberate, step-by-step attention. In this case, handwashing may have become an automated routine that was performed with reduced conscious monitoring, particularly under time pressure, increasing the likelihood of skipped or incomplete steps.
       Finally, evidence from healthcare research supports the link between cognitive overload and procedural non-compliance. Studies in clinical environments have shown the mixture of high workload, long shifts, and fatigue are strongly associated with increased rates of hygiene-related errors and reduced adherence to safety protocols (Carayon & Gurses, 2008). This supports the interpretation that the observed failures were not due to lack of knowledge or training, but rather the result of cognitive limitations under conditions of unsustainable demands.
Overall, the Working Memory Model, supported by related cognitive theories and empirical research, suggests that the nurses’ performance breakdown can be explained by cognitive overload, reduced attentional capacity, and impaired executive control under conditions of high unfair workload and extreme fatigue.

	
	Literature Evidence Specifically Linking Cognitive Load and Clinical Error

       A substantial body of applied research supports the relationship between high workload, cognitive demands, and reduced compliance with clinical safety procedures, which suggests that performance deteriorates when cognitive demands exceed available working memory capacity.
In healthcare settings, Carayon and Gurses (2008) highlight that increased nursing workload is associated with higher rates of missed care and reduced adherence to safety-related procedures. Their work emphasises that when nurses are required to manage multiple competing demands, task completion can be compromised due to limited cognitive available and lack of attentional resources.
Empirical evidence also supports a link between workload, interruptions, and reduced compliance with infection control procedures. For example, studies examining hand hygiene behaviour in clinical environments have found that compliance decreases significantly when healthcare workers are under time pressure or experience frequent task interruptions (Erasmus et al., 2010). These findings are relevant to the current case study, where nurses were working under conditions of increased patient load and time constraints.
       Further research has demonstrated that fatigue and extended working hours negatively affect cognitive performance, particularly attention and working memory efficiency. Studies in occupational settings show that sleep deprivation and long shifts impair executive functioning, leading to increased error rates and reduced task accuracy (Dorrian et al., 2008). This is highly relevant to procedural tasks such as handwashing, which require consistent attention to particularly trained steps.
       Taken together, this literature suggests that the failures observed in the case study are consistent with established patterns in healthcare research; under conditions of high stress and unsustainable responsibilities for an individual alone, working memory resources become strained, resulting in reduced attentional control and increased likelihood of procedural non-compliance. 

	Suggestions for new procedures based on the theory

       The Working Memory Model proposes that cognitive processing capacity is limited, therefore, any interventions aimed at reducing procedural failures, such as those observed in the case study, should focus on reducing cognitive load and minimising reliance on working memory during high-demand situations.
       One key implication of this theory is that reducing workload demands can help prevent cognitive overload. In the context of the case study, this could be achieved through improved staffing levels and reduced patient to nurse ratios, ensuring that nurses are not required to manage excessive numbers of patients within limited timeframes. According to cognitive load theory, reducing unnecessary demands on cognitive resources improves task performance and reduces errors (Sweller, 1988). 
       Another practical intervention involves the use of external memory aids such as checklists, posters, and structured procedural prompts. These tools reduce the burden on working memory by externalising task information, allowing individuals to rely less on internal cognitive processing. This is particularly relevant for multi-step procedures such as hand hygiene, where omission of steps is more likely under conditions of cognitive strain; therefore, the use of checklists in healthcare has been shown to improve procedural compliance and reduce human error by supporting consistent task execution (Gawande, 2009). In addition, increasing automaticity through repeated training and simulation can help reduce reliance on working memory during task performance, as when behaviours become automatic, they require fewer attentional resources, making them less vulnerable to disruption under conditions of cognitive overload. This is particularly important in high-pressure environments such as healthcare, where attention must often be divided between multiple competing demands.
       Finally, implementing structured rest breaks and limiting extended working hours can help reduce fatigue related declines in cognitive performance. Fatigue has been shown to impair executive functioning and reduce attentional control, increasing the likelihood of errors in task performance (Dorrian et al., 2008). By managing fatigue and ensuring adequate recovery time, cognitive resources can be better maintained, supporting more consistent adherence to procedural requirements.

	Evaluation and critique of theory

       The Working Memory Model has been highly influential in explaining cognitive processing limitations, particularly in relation to attention and task performance. A key strength of the model is that it provides a clear explanation of how limited cognitive capacity, particularly within the central executive system, can lead to performance failures under conditions of high demand. This makes it particularly useful for explaining errors in complex, real world environments such as healthcare, where individuals must manage multiple simultaneous tasks.
       In relation to the case study, the model offers a strong cognitive explanation for why nurses failed to consistently adhere to hand hygiene procedures despite being trained and competent. The theory is supported by empirical research demonstrating that increased cognitive load and divided attention significantly impair performance (Sweller, 1988; Carayon and Gurses, 2008). From this perspective, the model is effective in explaining how excessive workloads, fatigue, and attentional overload contributed to procedural failures. However, a key limitation of the Working Memory Model is that it is fundamentally reductionist; It focuses primarily on internal cognitive capacity while largely neglecting broader organisational and social factors that are highly relevant in real world healthcare settings. For example, issues such as staffing policy, workplace culture, institutional pressure, and resource allocation may have played a significant role in the case study, yet these are not accounted for within a purely cognitive framework. Research in healthcare psychology supports this broader view, highlighting that organisational and system level factors are major contributors to clinical error (Carayon and Gurses, 2008).
       A further limitation is that the model assumes a relatively uniform cognitive system across individuals, which does not fully explain why some nurses may have adhered to procedures more effectively than others under the same working conditions. This suggests that individual differences such as stress tolerance, motivation, and professional behaviour are likely to interact with cognitive load but are not directly addressed within the model.
       Additionally, a broader critique from cognitive psychology is that the Working Memory Model prioritises internal information processing over system level explanations of human error. In contrast, a human factor approach my argue that errors in healthcare are often “system induced” rather than purely cognitive in origin, suggesting that focusing solely on working memory may overemphasise individual cognitive limitations while underestimating the role of organisational design in shaping behaviour. This highlights a key limitation of the Working Memory Model, in that it explains error at an individual cognitive level but does not adequately account for system level causation, which research in human factors psychology suggests is often the primary driver of clinical error in healthcare environments.Therefore, while the Working Memory Model provides a valuable explanation of a cognition limit and attentional failure in the case study, it should be viewed as part of a broader explanation that also includes organisational and environmental factors.







	
	
	

	
	Conclusion and recommendations
	

	
	
       This report has applied the Working Memory Model to explain the failure of district nurses to consistently adhere to hand hygiene procedures in a high-pressure healthcare environment. The model suggests that working memory has a limited capacity, and that when cognitive demands exceed this capacity, performance becomes increasingly error prone. In this case, extreme increase in workload due to staff shortages, and extended working hours likely contributed to cognitive overload, reducing attention span and increasing the likelihood of procedural non-compliance.
       Empirical evidence supports this interpretation, demonstrating that cognitive load, fatigue, and divided attention are strongly associated with reduced performance in healthcare settings (Sweller, 1988; Carayon and Gurses, 2008; Dorrian et al., 2008). However, the analysis also highlights that cognitive explanations alone are insufficient, as organisational and systemic factors likely contributed to the incident. This indicates that the Working Memory Model provides a useful but incomplete explanation of the case.
Recommendations focus on reducing cognitive burden through improved staffing levels, structured procedural aids such as checklists, and better fatigue management through regulated working hours and rest breaks. These interventions are supported by research showing that reducing cognitive load improves performance and reduces error rates in high-demand environments (Sweller, 1988; Dorrian et al., 2008). In addition, structured tools such as checklists have been shown to improve procedural compliance in healthcare contexts (Carayon and Gurses, 2008).
       Overall, the case demonstrates the importance of designing healthcare systems that take into account human cognitive limitations while also addressing broader organisational pressures. A combined cognitive and systems based approach is therefore essential to reduce the risk of similar incidents occurring in the future and to improve patient safety outcomes.
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