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Depression represents one of the most common psychological difficulties across the globe, with 

21.2% of people receiving a diagnosis of major depressive disorder at some point in their lives 

(Auerbach et al., 2018). One of the core symptoms of depression, and psychological difficulties 

more generally, concerns the possession of negatively valanced thoughts (Frewen et al., 2008; 

Hjemdal et al., 2013; Johnstone & Dallos, 2013; Myles et al., 2020; Westbrook et al., 2011). In a 

recent paper in the Mediterranean Journal of Clinical Psychology, Myles (2021) highlighted the critical 

importance of explicating the cognitive mechanisms underpinning psychological difficulties. 

This paper will discuss how the principles of associative learning can be used to account for the 

pervasiveness of negative thoughts in individuals with psychological difficulties. 

Rescorla-Wagner (1972) Model of Learning 

In order to discuss the cognitive mechanisms underpinning the possession of negatively 

valanced thoughts in individuals with symptoms of depression, it is important to understand 

the basis of learning. One of the most influential models of learning was proposed by Rescorla 

and Wagner (1972), which can be summarised with the equation, ΔV = αβ (λ – ΣV). In this 

model, ‘ΔV’ pertains to increments in learning. The salience of the stimuli is represented by ‘α’ 

and ‘β’. ‘λ’ concerns the total amount of associative strength that can be acquired by an 

unconditioned stimulus, referring to a stimulus that can alter one’s propensity to repeat an 
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action. Finally, the total associative strength of all conditioned stimuli, referring to neutral stimuli 

that have been associated with an outcome, is represented by ΣV. From a more qualitative 

standpoint, this model argues that a prediction error, referring to an incongruity between one’s 

expectations and the true events that occur in an environment, results in learning. 

Whilst an in-depth evaluation of the Rescorla-Wagner (1972) model of associative learning is 

beyond the scope of this paper, it is important to note that this model has received an abundance 

of empirical support (Miller et al., 1995; Myles, 2020; Siegel & Allan, 1996; Walkenbach & 

Haddad, 1980). Indeed, psychologists have since advanced the model with developments in 

conceptualisations of learning (Dickinson, 2001; Grossberg, 1982; Le Pelley, 2004; Mackintosh, 

1975; Pearce & Hall, 1980; Schultz & Dickinson, 2000). Nevertheless, prediction error remains 

one of the core cognitive mechanisms underpinning learning, such that discrepancies between 

one’s expectancies and reality influence human cognition. 

Using Prediction Error to Account for Negative Thoughts 

Despite evidence of the pervasiveness of negative thoughts in individuals with a diagnosis of 

depression (Frewen et al., 2008; Hjemdal et al., 2013; Johnstone & Dallos, 2013; Myles et al., 

2020; Westbrook et al., 2011), there is limited understanding of the cognitive mechanisms 

underpinning these symptoms. This paper will demonstrate how the principles of prediction 

error can be used to account for the pervasiveness of negative thoughts in individuals with a 

diagnosis of depression. 

Humans experience an incalculably large number of thoughts each day, the majority of which 

are not consciously generated and occur spontaneously (Westbrook et al., 2011). Accordingly, 

not all thoughts can be accepted as reflections of reality. Contemporary literature indicates that 

the perceived validity of thoughts is influenced by one’s mood, with currently active core beliefs 

reciprocally influencing one’s emotions (Clore & Huntsinger, 2007; Clore et al., 2001; Dunn & 

Schweitzer, 2005; Frijda et al., 2000; Pham, 2004; Taylor, 2001; Westbrook et al., 2011). 

Critically, this research indicates that individuals hold many, often conflicting (Johnstone & 

Dallos, 2013; Westbrook et al., 2011), core beliefs, but the extent to which they influence our 

cognitions, emotions and behaviour varies depending on the extent to which they are currently 

active. Accordingly, one is more likely to endorse more positive thoughts if one is in a positive 

mood, and vice versa. Emerging evidence indicates that thoughts are more likely to be perceived 

as true if they are congruent with individuals’ moods and/or their currently active core beliefs 

(Briñol et al., 2018; Clore & Huntsinger, 2007; Clore & Parrott, 2020; Clore et al., 2001; Mayer 

et al., 1992; Petty & Briñol, 2015; Roberts & Hutcherson, 2019). In other words, the perceived 

validity of a cognition is influenced by the congruence of the emotional valance and/or content 
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of the cognition with one’s current mood and/or currently active core beliefs, respectively. For 

example, the perceived validity of the thought that one is worthless is likely to be greater if the 

individual is currently in a negatively valanced mood, such as sadness, than if one is in a 

positively valanced mood, such is happiness. This hypothesis indicates that a greater 

discrepancy, or prediction error, may result in a greater propensity to refute the thought as false, 

and vice versa.  

Whilst this mechanism provides an explanation of the cognitive mechanisms used to perceive 

the validity of a thought, they do not link this mechanism to the phenomenological experience 

of believing the thought. Mackintosh (1975) argued that conditioned stimuli that provide more 

accurate predictors of unconditioned stimuli, such that there is a smaller prediction error 

between the two stimuli, acquire greater salience. A similar mechanism can be applied to 

cognition, with the suggestion that thoughts that are more congruent with current mood and/or 

currently active core beliefs may acquire greater salience. If thoughts that are more consistent 

with mood acquire greater salience, and by virtue of this occupy a greater proportion of 

conscious attention, thoughts that are consistent with one’s mood and/or currently active core 

beliefs would be phenomenologically experienced as more pervasive. Indeed, this is exactly in 

line with the aforementioned data (Briñol et al., 2018; Clore & Huntsinger, 2007; Clore & 

Parrott, 2020; Clore et al., 2001; Dunn & Schweitzer, 2005; Frijda et al., 2000; Mayer et al., 1992; 

Petty & Briñol, 2015; Pham, 2004; Roberts & Hutcherson, 2019; Taylor, 2001; Westbrook et 

al., 2011). 

Clinical Implications 

As discussed by Myles (2021), it is critical that psychologists continue to research the cognitive 

mechanisms underpinning psychological difficulties (Haselgrove & Hogarth, 2013). 

Understanding the respective mechanisms will lead to the development of more unified models 

of psychological difficulties, linking the cognitive mechanisms with the phenomenological 

experience of mental health difficulties. Indeed, understanding these mechanisms will aid the 

development of novel therapeutic interventions and improve our ability to support individuals 

with psychological difficulties. 

Moreover, explaining this mechanism to clients facing psychological difficulties can serve to 

validate their experiences and normalise their symptoms, which has been demonstrated to have 

a positive impact on mental health (Johnstone & Dallos, 2013; Tarrier et al., 2000; Westbrook 

et al., 2011). For example, if a client feels that they have only had negative experiences in the 

past, they may feel invalidated and disempowered if a therapist challenges their beliefs by 

presenting examples of occasions in which positive events have happened. However, explaining 
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why they are experiencing a negative perception of their environment may assist clinicians in 

validating and normalising their clients’ experiences.  

Concluding Comments 

Overall, this theory suggests that the cognitive mechanisms governing associative learning can 

account for the pervasiveness of negative thoughts in individuals with psychological difficulties, 

such as depression. Specifically, this paper argues that the perceived validity of a cognition is 

influenced by the congruence of the emotional valance and/or content of the cognition with 

one’s current mood and/or currently active core beliefs, respectively. Moreover, it is suggested 

that thoughts that are of greater congruence with current mood and/or currently active core 

beliefs may acquire greater salience and are consequently phenomenologically experienced as 

more pervasive. Future research must endeavour to validate the theoretical propositions 

outlined in this paper.  
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