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How drug and alcohol consumption can influence performance on cognitive tasks

[bookmark: _Hlk26294383][bookmark: _Hlk26177016][bookmark: _Hlk26098048][bookmark: _Hlk25415984][bookmark: _Hlk26262557][bookmark: _Hlk26177207][bookmark: _Hlk25834875][bookmark: _Hlk26177625][bookmark: _Hlk25835259][bookmark: _Hlk26177762]Cognitive functioning is a necessary aspect of human performance. It enables individuals to learn and perform specific tasks through a range of processes, such as, attention, memory, problem solving and more (Chan et al, 2008).  Delays or impairments to cognitive functions can have adverse effects to human performance, both in everyday situations and in some cases life-threatening scenarios (Wilson & Morley, 2003). Impairments can be caused by a variety of different things. This essay, however, will concentrate on impairments caused by drug and alcohol consumption. 
     There is much research to suggest that drugs and alcohol can induce brain changes to both the brain’s structure and to the neural circuitry causing both long-term and short-term effects. According to Pihl et al (2003) research into the effects of drugs and alcohol have suggested that memory is one area of cognition to be significantly affected.  However, how these impairments translate to human performance are unclear, and so, this essay will discuss how legal alcohol consumption and illegal cocaine use can influence performance on cognitive memory tasks.  
     When attempting to establish drug and alcohol related memory impairment and its effects on performing cognitive tasks, an understanding of memory processing is needed. Atkinson and Shiffrin (1968)’s multistore model of memory can offer a better understanding of this. This model asserts that memory formation and storage, consists of three stages of memory processing and encoding – sensory memory, short term memory and long-term memory storage. This structural model is compared to a computer processing system and claims that memory function has an input, process and output. All inputted information is first presented within the sensory memory, both visual and auditory stimulus are encoded, and if attended to relevant information is transferred to short term memory (Baddeley, Hitch & Allen, 2018). Here, information is again interoperated into relevant and irrelevant information. Irrelevant information is often dismissed/forgotten at this stage. Following this, rehearsed information from the short-term memory is transferred to the long-term memory (Coltheart, Lea & Thompson, 1974; Sterling, 1960). Information that has reached this point is usually stored indefinitely, however, remembering this information is dependent on memory retrieval. Mayr and Kliegl (2000) States that an individual’s ability to retrieve or recall correct information from long term memory depends on the stimuli presented to them, context as well as their mood.  Though the multistore model has faced some criticisms (Healy & Mcnamara, 1996) it will suffice as a background into memory functioning. 
       According to Rose and Grant (2010) alcohol consumption is associated with impairment to memory functions. This is thought to be the result of disruption to the hippocampus, particularly, delays to Gamma-Amminobutyric acid (GABA) and N-Methyl-D-aspartate (NMDA) neurotransmissions, in turn, adversely affecting long-term potentiation (LTP) which is linked to memory and learning (Bliss & Collingridge, 1993). This type of damage to the hippocampus, specifically damage to CA1 neurons, can cause significant effects to memory encoding and formation (White & Best, 2000: White, 2003).  Neuroimaging has shown that damage to the hippocampus can result in profound memory impairments (Sidman et al, 1968), for example, a study conducted by Warrington and Baddeley (1974),exploring memory recall of seven amnesia patients found that participants struggled to recall information after a 30 second time period. These results came after participants, whom all had amnesia as a result of hippocampal legions, were asked to recall the location of a single dot stimulus over zero to 60 second time periods. After 10 learning trails, results suggested that impairment on performance for long term memory was significantly affected. 
     Earlier studies of alcohol related memory impairment suggest that memory recall is significantly affected by long term alcohol consumption. For instance, findings from Goodwin et al (1969), saw participants had decreased recall after drinking alcohol. Evidently, a more recent study testing the acute alcohol effects on narrative recall and contextual memory conducted by Wetherill and Fromme (2011) saw similar results. The longitudinal study, including 2,245 participants, split between individuals who had a history of long-term alcohol use and individuals who were long-term sober, used two experimental measures to test narrative and conceptual memory. Narrative recall was measured using a logical memory subtest. The subtest accounted for immediate, delayed and cue’s recall of two narratives. In order to test conceptual memory, a computerized memory task was used, consisting of a series of images being shown to participants. The study concluded that contextual memory was highly impaired due to long-term alcohol consumption. Results from the narrative recall task, indicated that those with a history of long-term alcohol use experienced delayed narrative recall when performing the task, however, cued next day recall performance was not impaired.  According to Salami et al (2010), neuroimaging research illustrates differential neural activation during cued recall and free recall. This may be an explanation into the differing results within the narrative recall tasks. 
     Additionally, the pre-frontal cortex is another brain region associated with memory function, specifically, encoding task relevant information in working memory (Miller & Cohen, 2001: Baddeley, 2003). Damage to pre-frontal cortex due to excessive alcohol consumption can cause significant negative affects to working memory (Saults et al, 2007). Working memory refers to the area of cognition responsible for the storage and management of information. Working memory allows individuals to remember key information to enable them to perform complex cognitive tasks (Baddeley, Eysenck & Anderson, 2009). However, alcohol can reduce the neuron’s ability to carry out the correct function, in turn, disrupting an individual’s ability to decipher between relevant and irrelevant information whilst attempting to execute a task correctly (Abernathy, Chandler & Woodward, 2010).
     Saults et al (2007) has suggested that research into the effects of alcohol on performance when carrying out cognitive tasks is contradictory. For instance, Schweizeret et al’s (2006) study, which used an immediate verbal working memory task taken from the neuropsychological test battery (ImPACT), tested two groups of 20 males (those who had consumed 0.65 g/kg of alcohol and a placebo group). Results did not see a significant result on verbal working memory performance between those who were in the alcohol group and those in the placebo group. However, Schweizeret et al (2006) did find a difference in performance on visual-spatial working memory tasks, consisting of remembering locations following a distractor task. Contrary to Schweizeret et al (2006) findings, a further study by Paulus et al (2006), which used a visual array comparison task and included 10 participants, did not see a significant difference in working memory performance in those who had received 0.75 kg laboratory-grade alcohol or the placebo beverage. 
     Nonetheless, Squeglia et al (2011) argues that binge drinking is a significant contributor to negative working memory performances. In support of this, findings from Crego et al (2009), which measured the effects of binge drinking on working memory performance, using an Event-related potentials (ERPs), saw that those who had engaged in binge drinking prior to partaking in a visual working memory task, had to use more attentional processing and took longer to complete the task. Crego et al (2009) also saw participants had difficulties in separating relevant and irrelevant stimuli during the tasks.  
     As can be seen, experimental studies exploring the effects of alcohol on working memory performance have differing findings, this may be because individuals respond differently to alcohol. For instance, Esgate (2005) states that the effect alcohol has on individual’s is dependent on the amount they have consumed prior to performing the task, as well as how they naturally respond to alcohol. 
     Moreover, legal substance use such as alcohol consumption has shown conflicting results on impairment to performance on memory tasks. However, when researching the effects of cocaine on cognitive function and human performance, a considerable amount of evidence has been highlighted to support its adverse effects. Cocaine is a popular recreational stimulant and although illegal in the UK, 20.3% of individual’s had reported using the substance in the last year (Home Office, 2019). 
     Gawin (1991) has stated that cocaine hijacks the brains reward pathways by enhancing the amount of dopamine output. This creates a sense of pleasure for the user and leaves them wanting more. According to Wood et al (2014), stimulant substances such as cocaine are widely used to enhance performance. For example, cocaine is often the substance of choice for many collage age adults, as it is believed to help enhance their exam performance (Marraccini et al, 2018).  Hutten et al (2018) claims that just a single dose of cocaine can enhance prospective memory. Prospective memory refers to the area of memory required to remember to perform a planned task (McDaniel & Einstein, 2007), for instance, remembering to send an email, or in an employment setting, remembering to perform a safety check. 
     Hutten et al (2018) study, conducted on 15 participants who were regular cocaine users and a control group (no drug administration), used an event-based prospective memory task to identify the effects of the substance. Participants were asked to remember and respond when two letters (A and B) appeared on screen after consuming 300mg of cocaine. 100 letters in total appeared on screen, including the recall letters being shown equal amounts of times. The study concluded that participants were able to perform better on the prospective task than those in the placebo group. Infact, Hutten et al (2018) found that the cocaine users also responded quicker, as well as inputting more correct responses than the control group. Despite the significant results, there is not enough experimental evidence on the effects of cocaine of prospective memory performance to signify it’s enhancing abilities and so a generalisation cannot be established.  
     Regardless of the possible memory enhancing properties of cocaine use, Omalley et al (1992) asserts that cocaine use has a direct link to impaired cognitive function, particularly to executive functioning. This may be because cocaine has toxic effects in the prefrontal cortex and withdrawal from the substance can induce memory decline in long-term users (Juárez-Portilla et al, 2017; Grant et al, 1996). A study by Vonmoos et al (2014) tested the long-term effects of cocaine on cognitive functions by conducting a longitudinal study over a one-year time period. The study included 48 non-substance users, and 57 cocaine users split into three groups (increased, decreased and unchanged use). Cognitive functions were tested using a global cognitive index at two points. Results indicated that those with increased cocaine use over the one-year period had reduced cognitive functions at the end point of measure, particularly reductions in working memory performance were highlighted. Similarly, non-human experimental research has indicated that cocaine use is responsible for spatial working memory dysfunction. Santucci (2008) study, testing the residual effects of cocaine on memory in male young adult rats discovered that after being administered 20 mg of cocaine, the rats showed impairments when attempting to reach a designated platform when placed in a water maze. Similar findings were found when rhesus monkeys were presented with a delayed match-to-sample task, where impairments were seen in visual working memory after receiving cocaine (Porter et al, 2011). 
     Moreover, experimental studies have shown a considerable amount of evidence to support the decay of memory function whilst performing cognitive tasks, however, there is little empirical studies that consider the practical and real life implications of cocaine use, however, Macdonald et al (2008) qualitative study, which explored perceptions of driving under the influence of cocaine, saw participants expressing poorer concentration along with struggling to remember basic driving rules. This may be a result of increased cognitive capacity. For example, Bunge et al (2001) claims that increased working memory demands can negatively impact executive control. Evidently, a study by Hester and Garavan (2004), which included 15 non cocaine users and 15 active users, used a GO-NOGO inhibition task along with a working memory inhibitory task to assess differences is inhibition performance. Results saw significant incorrect reponses from active cocaine users after increasing the amount of instructions. Greater activation in prefrontal cortex was noted in those who responded currently to the task. 
     To conclude, evidence has shown that drug and alcohol consumption can have positive, negative and no influence on human performance when carrying out cognitive tasks. Experimental studies exploring the effects of alcohol consumption on memory task performance has shown conflicting results. Studies such as; Schweizeret et al’s (2006) indicate no difference in verbal working memory performance when comparing participants whom had received alcohol and placebo groups. However, performance on visual working memory appears to be impaired after alcohol has been consumed (Paulus et al, 2006). More evidence of impairment was seen when researching binge drinking and so, impairments to performance whilst attempting executing memory tasks appear to be a result of the amount of alcohol consumed before partaking in the task. 
     In addition to this, studies considering the effects of short-term cocaine use and human performance suggest an enhancement in prospective memory. Hutten et al (2018) study saw an increase in performance when participants were presented with an event-based prospective memory task. Nonetheless, long-term cocaine use appears to indicate more detrimental effects to memory functions. As previously discussed, cocaine use has toxic effects to the prefrontal cortex which ultimately induces memory decline and can lead to adverse consequences when performing memory tasks. 
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