Critically evaluate how drug and alcohol consumption can influence performance on cognitive tasks.
	Methylphenidate also commonly known as Ritalin, is an amphetamine drug that is commonly prescribed to individuals with ADHD/ADD, however, in recent years, concerns have increased regarding substance abuse amongst healthy individuals using Ritalin to enhance cognitive function (Colzato & Arntz, 2017). Alcohol consumption can have a significant influence on cognitive performances, with alcohol being one of the most common substance that is used by the youth, alcohol use has been related to cognition performance (Squeglia & Gray, 2016). Individuals who consume alcohol are more likely to have poor cognitive functioning on attention, cognitive control, tests on verbal memory, visuospatial functioning and can have an impact on an individual’s overall 1Q (Squeglia & Gray, 2016). Throughout this essay will be evaluating prescribed stimulants Ritalin and Adderall on individuals with ADHD/ADD and how they improve cognitive enhancements compared to individuals who abuse the prescribed stimulants to enhance their own academic performance, the essay will also be evaluating animal models on prescribed stimulants. The essay will also be evaluating alcohol on how attention can be affected.  
 	Ritalin has been FDA approved since 1968 and is used to mainly enhance attention and cognition. Ritalin is suggested to work on cognition and attention through a dopamine increase in the striatum, this is thought to be because Ritalin increases dopamine release by blocking off the dopamine transporter in the human striatum (Kodama et al., 2017). The two sub classes of prescription stimulant to enhance cognitive enhancement and are most extensively used by college students are ADHD stimulant medications are Ritalin and Adderall (Garnier et al., 2010; Johnston et al., 2012; Teter et al., 2005; White et a., 2006). 
[bookmark: bbb0050][bookmark: bbb0075][bookmark: bbb0100][bookmark: bbb0145][bookmark: bbb0155][bookmark: bbb0190][bookmark: bbb0230]	Previous research investigating college students using prescription stimulants suggests that stimulant medications are effective in improving concentration, organisation, study habits, reducing hyperactivity and treating individuals who are undiagnosed or self-diagnosed with ADHD (Barrett et al., 2005; Schelle et al., 2014; Tetter et al., 2005). However, a substantial amount of research has uncertainty concerning the academic benefits of whether prescribed drugs such as Ritalin and Adderall can improve academic performance when taken non medically (Arria et al., 2018). However, findings in research suggests there has been consistent academic motives that are frequently reported by students who take prescription stimulants (Clegg-Kraynok et al., 2011; DeSantis et al., 2009; Garnier-Dykstra et al., 2012; Low & Gendaszek, 2002; McCabe et al., 2005; Rabiner et al., 2009). 
[bookmark: bbb0005][bookmark: bbb0040][bookmark: bbb0110][bookmark: bbb0235]Teter, McCabe, LaGrange, Cranford, and Boyd (2006) reported that students are certain that taking Ritalin or Adderall will increase alertness (48%) improve their concentration levels (65%) and help with their studying (48%). The cognitive benefits of medications Ritalin and Adderall have risen questions concerning uncertainty. Experimental studies have suggested that the outcome of taking prescription stimulants Ritalin or Adderall without having an ADHD diagnosis does not improve cognition compared to individuals with ADHD. (Advokat, 2010; Chamberlain et al., 2011; Ilieva, Boland & Farah, 2013; Volkow et al., 2008).  A double-blind placebo-controlled trial was conducted by  Ilieva, Boland, and Farah (2013). The results found that Adderall did not enhance any of the thirteen cognitive measures that were measured such as the working memory, episodic memory, inhibitory control, convergent creativity and intelligent etc. Another experimental study by Volkow et al., used a balanced placebo design reported that using methylphenidate (Ritalin) led to a decline in performance in individuals without ADHD (Volkow et al., 2008). It was concluded that when the brain is already optimally focused when performing cognitive tasks, taking prescribed stimulants Ritalin and Adderall may slow the metabolic activation, which may essentially weaken cognitive performance in attention tasks (Arria et al., 2018). 
 	Even though Ritalin is the most common drug prescribed to individuals with ADHD/ADD with an increase of 176% in England between 2004–2015  (Klinge et al., 2018.). It is still uncertain how and why Ritalin can improve attention in humans. Studies investigating in rodents have suggested that norepinephrine reuptake transporters and dopamine are blocked by Ritalin  (Arnsten & Dudley, 2005; Berridge et al., 2006). After systemic administration in rodents, Ritalin was distributed across all the nervous system, when distributed at low doses, cognitive performance was suggested to be improved. The effects of the Ritalin seem to be restricted to the prefrontal cortex (Devilbiss & Berridge, 2008; Spencer, Devilbiss & Berridge, 2015). The prefrontal cortex is responsible for the role in functions such as the working memory and selective attention (Desimone and Duncan, 1995; Miller & Cohen, 2001; Petersen & Posner, 2012). As well as rodents, Ritalin is suggested to enhance cognitive functions in monkeys and in healthy humans (Bain et al., 2003; Arnsten & Dudley, 2005; Ilieva, Hook & Farah, 2015) however, regardless that Ritalin has been extensively used in the clinic for several decades (Subcommittee on Attention-Deficit/Hyperactivity Disorder et al., 2011), the mechanisms in which Ritalin improves cognition performance still has a limited understanding. 
	 Current research was conducted to understand the mechanisms of Ritalin in the primate brain of two macaque monkeys (Tremblay et., 2019). Two macaque monkeys were required to perform an attention task, the monkey’s neuronal populations responses were recorded by implanting chronic multielectrode arrays in the caudal lateral prefrontal cortex, overall 2811 neuronal were recorded. Both monkeys were given either a placebo or several different doses of Ritalin. The results found by using a machine learning algorithms to analyse noise correlations, neuronal ensemble activity and individual neurons activity showed that Ritalin had no effect. It was suggested that Ritalin might improve cognitive performance by regulating neuronal activity in other areas of the attentional network in the primate brain (Tremblay et., 2019). The findings of the study suggests that there were no systematic effects detected in the pairwise, single or neuronal ensemble level in non-human primates which was surprising (reference), considering most of the literature to date suggests that the prefrontal cortex is the core action of methylphenidate in rodent research (Berridge & Arnsten, 2015; Spencer, Devilbiss & Berridge, 2015). However, the results do support pharmacological studies that oral administration of methylphenidate does not influence the neurophysiology of the caudal in the prefrontal cortex, the area of the brain that plays a crucial role attention  (Dias & Segraves, 1999; Moore & Fallah, 2004; Schafer and Moore, 2011; Acker, Pino, Boyden  & Desimone, 2016). 
	Individuals who consume alcohol are more likely to have poor cognitive functioning on attention, cognitive control, tests on verbal memory, visuospatial functioning and can have an impact on an individual’s overall 1Q (Squeglia & Gray, 2016) Individuals who consume more than the recommended amount of alcohol during adolescence is associated with an enhanced decrease in the gray matter and an increase in the brain activation and white matter volume throughout tasks on working memory (Squeglia & Gray, 2016).
	It is widely known that reasonable amount of alcohol can in fact affect many aspect of visual function, while data is not always dependable, special contrast sensitivity is one aspect of visual performance that has consistently shown to impairment due to alcohol (Timney Ferreira & Matson, 2016). A moderate alcohol consumption causing a reduction in contrast sensitivity has been found in both moving and stationary gratings. (Andre, 1996; Andre, Tyrrell, Leibowitz, Nicholson, & Wang, 1994; Cavalcanti-Galdino, da Silva, Mendes, dos Santos, & Simas, 2014; Nicholson, Andre, Tyrrell, Wang, & Leibowitz, 1995). As well as sensory effects, cognitive functioning is also impacted strongly in individuals who consume high levels of alcohol. Moskowitz & Sharma (1974) showed that individuals who consume alcohol have reduced ability to detect targets that are easily noticeable in the peripheral visual field. It was argued that individuals have a reduced ability to detect the targets due to alcohol having an impact on central information processing, it was suggested that alcohol affected the performance when the task was more cognitively complex.
	There is a great deal of evidence that supports the alcohol myopia theory (Steel and Joseph, 1990). The alcohol myopia theory is an idea that consuming alcohol induces a form of short-sightedness which is reduced from attentional recourses in which vital environment and central cues are only processed (Steele & Joseph, 1990). Literature on cognition and perception has reported that visual search times for peripheral targets have been suggested to be slower when small to moderate units of alcohol have been consumed (Hoyer et al., 2007; Moskowitz & Sharma 1974), its suggested that alcohol limits visual scanning to the central of noticeable features (Harvey, 2014; Harvey et al., 2013) and also weakens memory and attention relating to the peripheral stimuli ( Bayless & Harvey, 2017; Harvey, 2016; However, there are no predictions regarding the theory on attentional focus that drinkers are challenged with noticeable stimuli. 
	Alcohol has thought to not have an impact on eyewitness identification, such as alcohol is infrequently reported to have any impact on performance, however the alcohol myopia theory is more defied by noticeable events that occur when the individual who is intoxicated has their attention focused elsewhere for example, if a driver is intoxicated and is struggling to navigate a difficult road system when their friend waves to them from a kerb that is close ahead, does the driver focus his attention to the unexpected gesture, or is the driver that focused on controlling the vehicle that the odds of spotting the gesture are reduced (Harvey, Bayless & Hyams, 2018). The question concerning this reported by Clifasefi et al., (2006) by conducting a study on the influence alcohol has inattentional blindness which is when individuals are prone to missing unexpected visual objects that are noticeable when their attention is fixated at something else. The study was influenced by using the inattentional blindness paradigm that was created by Simons and Chabris (1999). Participants both intoxicated and sober observed a video where basketball players passed a ball to their teammates, in the study the participants were asked to count the number of ball passed that were made by one of the teams, however, when some of the participants are focused an individual dressed in a gorilla suit comes onto the court in plain view. After the video ends, participants are asked recall the total of passes were made by the team, in the original study, 44% of participant had spotted the gorilla, in Clifasefi’s (2006) study 46% of the sober participants spotted the gorilla, while the intoxicated group, only 18% of the participants had noticed the gorilla. It was suggested that the alcohol has narrowed the viewers focus, that they are only able to focus on one stimuli which was focusing on the number of balls passed. It is suggested that alcohol reduces attentional resources (Harvey, Bayless & Hyams, 2018)
	In conclusion it is suggested prescription stimulants Ritalin and Adderall are only effective in treating individuals who have been diagnosed with ADHD. It has been suggested that Ritalin and Adderall do not provide any cognitive enhancement in healthy individuals, however there has been major concerns raising questions if cognitive enchantment stimulants are beneficial in enhancing cognitive function to all individuals, due to the mechanisms surrounding cognition performance having limited understanding. The study that investigated the two macaque monkeys that performed an attention task that were given several does of Ritalin or placebo, found that Ritalin had no effect on the neuron neuronal ensemble activity and individual neurons activity. The study supported pharmacological studies that oral administration of methylphenidate does not influence the neurophysiology of the caudal in the prefrontal cortex, the area of the brain that plays a crucial role attention. The findings for the study were surprising considering that animal models of Ritalin on cognitive performance such as rodents believe that Ritalin effects the prefrontal cortex work on cognition and attention through a dopamine increase. However, studies have suggested that Ritalin and Adderall have given mixed results, which is why there is a limiting understanding of how they enhance cognition which is concerning considering the increase of individuals taking the prescription stimulants in recent years. It also suggests that Animal models have a limited analytical validity and discoveries in rodent studies have been a failure in predicting the effectiveness of cognitive drugs (Millan et al., 2012). For future experimental medicine approaches it has been suggested that an alternative way to model cognitive effects of prescribed cognitive stimulants would be to use healthy volunteers (Harmer et al., 2011). In conclusion to alcohol it is suggested that alcohol reduces attentional resources, which depletes the awareness of the drinker to stimuli’s that are noticeable. The study conducted by Clifasefi’s (2006) where 18% intoxicated individuals notices the gorilla on the basketball court was considered as unclear, unlike the original study there was no measure of the accuracy of the pass counting reported, it would be beneficial to know if inattention blindness would increase in intoxicated individuals by raising attentional demands by increasing alcohol myopia (Harvey, Bayless & Hyams, 2018)
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