Critically evaluate how drug and alcohol consumption can influence performance on cognitive tasks.

Drugs are ant substance containing an active ingredient that can alter an individual’s psychological or physiological state (Howell et al., 2019). Biologically drugs change the way that neurons interact by directly or indirectly affecting the regulatory processes of synapses. They can affect the pre-synaptic processes, by disturbing the release and storage of the neurotransmitters, processes of the axon and the synthesis of neurotransmitters. The synaptic cleft and post-synaptic processes are affected during the reuptake and inactivation mechanisms of the neurotransmitter, activation of receptor molecules and the activity of the secondary messenger system. Drugs can either increase, decrease or block the activity of a given neurotransmitter depending on the chemical compounds of the drug consumed (Esgate, 2005). There are legal drugs such as Nicotine, Caffeine and Alcohol, illicit drugs such as Heroin, Ecstasy and Cannabis and controlled drugs such as Diazepam. Drugs are categorised like this because of the effects their active ingredients have on the central nervous system (Maxwell, 2005). It is strongly important to understand psychologically the effect all drugs have on individuals cognitive abilities and how they affect brain structure and cognitive performance by using them as research tools to help regulatory infrastructures maintain a high standard, ethically acceptable and safe approach to deliverance and service of health care throughout communities around the world (Berman & Marinkovic, 2003). Legal drugs are seen in society as socially acceptable, a way of releasing stress like alcohol or fighting fatigue like caffeine.
Alcohol behaves predominantly as a central nervous system depressant (Tokunaga et al., 2006). One of the main motives for consuming alcohol seems to be as a way to decrease pressure (Cappell, 1987). Many reviews of alcohols influence on performance report findings of negative effects (Collins & Chiles, 1980; Finnigan & Hammersley, 1992). Anderson and colleagues (2011) found that alcohol had an effect on cognitive performance for expanded periods, including reaction time, vigilance, visual searches and logical reasoning. Findings suggest that alcohol also damages cognitive performances of attention, psychomotor speed, tracking, working memory and cognitive flexibility (Mintzer, 2007; Filmore, 2011; Dry et al., 2012).
Hofmann and colleagues (2011) investigated the impact of alcohol on several working memory (WM) tasks to compare particular WM processes and their susceptibility to alcohols interference. They aimed to distinguish between WM processes and detect particular processes that are more delicate to alcohol intake. Their findings suggest a likelihood that alcohol harms memory for successions compared to arrays by causing deficits in mnemonic processes involved in rehearsal. They found that alcohol effected tasks obligating concentrated attention although, failed to show an effect on divided or sustained attention. This suggests that alcohol had no impact on executive processes involved in control or allocation associated with divided and sustained attention but rather the effect on mnemonic processes of WM could explain the impairment shown for concentrated attention. A recent study investigating the effects of alcohol on participants and performance while driving measured participants subjective feeling, driving performance and blood alcohol concentrate (BAC) while driving on a straight road in a simulated driving task and found that there is a linear gradual increase in the accident rate and BAC level recorded and also suggested that alcohol had significant negative effects on drivers, reasoning, judgement, vigilance, reaction and control ( Zhao et al., 2014). Earlier research suggested that the processes accountable for the loss of safety were not clear and that one reason could be impairment of divided attention (Landauer & Howat, 1983).  
Interesting findings of a study measuring explicit attitudes to driving after consuming alcohol using working memory capacity (WMC) as a moderator of the association between attitudes, drinking and driving suggested that an association between perceived danger and drink driving behaviour is stronger for individuals with higher WMC. This was achieved by recording participants levels of capacity within working memory and randomly assigning participants into alcohol consumption and a placebo condition and measuring ratings by participants of the perceived danger and the level of intoxication to attitudes of driving ability. It was found that individuals in the alcohol condition with higher levels of WMC and lower perceived danger was strongly associated with higher drink driving rates. These findings show the importance of interventions with legislation regarding drink driving on society. Moreover, accident risk while driving is suggested to rise as the level of alcohol consumption rises (Matthew et al., 2009). Alcohol was also found to effect drivers’ cognition, judgement, vigilance, reaction and attention. Chamberlain and Solloman (2002) suggest that even low levels of alcohol consumption significantly effected skills related to driving, such as vigilance, braking behaviour and vision.
Resource theory (Tornblom et al., 2012) suggests alcohol should have harmful effects on divided attention. Maylor and colleagues (1998) investigated the ability of participants to detect tones during a tracking task compared to their ability to complete a tracking task alone while alcohol was consumed. They found that alcohol effected the reaction time while detecting the tone during the dual-task performance more so than the ability to complete the tracking task alone. These findings suggest that the previous literature showed an accurate assessment of the effects alcohol has on human performance. A study investigating cognitive performance on selected and divided attention tasks in sober alcoholics using a between-groups design comparing sober alcoholics and a non-alcoholic control group found that on comparison when measured on three attention tasks there was a significant impairment on the divided attention task and selection based on semantic information via a Stroop test (see, for example, Scarpina et al., 2017), but normal performance patterns recorded on a measure for selected attention in the alcoholic group compared to the non-alcoholic group (Tedstone, 2004).
 Researchers also measured driving performance, response time and accuracy of an additional task to evaluate whether driving impairment linked to alcohol consumption and divided attention is greater in novice or experienced drivers. Participants were asked to perform a divided attention task alongside the main task which was to follow a car in front. They measured three different BAC levels on three different sessions. The results indicated that driving impairment was recorded at the highest level of BAC which was 0.5mg, more so, for novice drivers and impairment was recorded for all drivers during the divided attention task. It was also recorded that information processing accuracy was negatively affected (Freydier et al., 2014). Furthermore, a recent meta-analysis of research into the effects alcohol has on a wide range of performance outcomes during simulated driving tasks concluded that driving performance is almost always impaired when acute alcohol consumption occurs (Irwin et al., 2017). Although, it has also been suggested that long-term low to moderate alcohol consumption protects against dementia and cognitive ageing (Peters et al., 2008; Anstey et al., 2009). However, A longitudinal observation study conducted by Topiwala and colleagues (2017) over a thirty-year period investigating whether moderate alcohol consumption on a weekly basis had unfavourable, beneficial or no relationship with brain structure (including hippocampal atrophy, grey matter density, and white matter microstructure) or functioning (cognitive deterioration) found that moderate to higher levels of consumption was associated with higher rates of cognitive deterioration and hippocampal atrophy and no supportive evidence to suggest that light levels of consumption enhanced performance or protected against adverse cognitive outcomes compared to non-drinkers.
 Many drugs have been used in an attempt to enhance performance, however, caffeine has been researched widely enough to warrant a reasonably accurate assessment of the effects it has on performance and enhancement (Weiss & Laties, 1962). A stimulant that effects the central nervous system caffeine yields many physiological, behavioural and affective effects. These effects have measured such psychological phenomena as cognitive processing and psychomotor functioning through reaction time, simulated driving tasks and divided attention (Gupta et al., 2003). The overarching view of caffeine is that it has a positive influence on mental alertness and vigilance (Lieberman, 2001; Smith, 2002). Furthermore, caffeine may have a positive influence on relatively higher-order processes such as visual selective attention (Wieleman,1999; Ruijter, De Ruijter & Snel, 2000; Martin, 2015). A standing argument for the reason individuals’ consume caffeine frequently is that the physical body and the mind have limitations on how long and how effective they can continue to perform a task requiring a high rate of energy output (Weiss & Laties, 1962).
In a double-blind study using a repeated measures design Liberman (2010) examined the effects of four different doses of caffeine ranging from 0mg to 400mg on high- and low-level visual attention in individuals with high levels of caffeine intake daily. The findings suggest that between 200mg and 400mg of caffeine enhances both vigilance and the executive control of visual attention in participants with low caffeine intake. Although, these results were primarily recorded in the highest administered dose of caffeine at 400mg. This study showed that habitual caffeine consumers can produce positive differences in visual attention tasks dependent on the volume of exposer. Resulting in implications for the theorized interactions between adenosine and dopamine in brain regions mediating visual attention. On the contrary, Tieges and colleagues (2009) reported findings that suggests caffeine consumption does not have a significant effect on response inhibition and does not reduce interference on a variety of inhibitory tasks. Participants were involved in three-double blind, placebo-controlled, within-subjects design experiments including a stop-signal task, a flanker task and a cue go/no go paradigm. Taken together, these experiments showed that both active and reactive inhibition were not signiﬁcantly modulated by caffeine. However, Convincing evidence by Brunyé (‎2010) showed that caffeine might modulate the inhibitory control of attention particularly on visual selective attention tasks and resolves conflict on the Stroop test (See, for example, Stroop, 1935). Results are mixed with regards to caffeine effects on higher-order control processes. Several methodological depictions might account for such inconsistent results, caffeine dose used in previous work may not have been large enough to elicit effects on habitual caffeine consumption taken by an individual daily. 200mg may not be adequate to elicit a response (Tieges et al, 2009).
 Furthermore, Numerous findings have revealed that caffeine decreases response times, error rates in choice reaction (see for example, van Duinen et al., 2005), reaction time tasks (see for example, Wesensten, Killgore & Balkon, 2005) and effects visual attention processes (see for example, Lieberman et al, 2002). Additionally, investigations into the effects of selective attention to colour, Ruijter and colleagues (2000) measured event-relevant potentials of 11 participants who consumed 250mg of caffeine or a placebo. They were directed to selectively attend to stimuli with a particular colour and react to the occurrence of the target colour within different tasks including the target and non-relevant stimuli. The findings suggest that in the caffeine condition higher rate reaction times were shown and it was suggested that caffeine yielded a higher level of arousal in general and effected motor processes and processing of attended to and unattended to information was more acute. Additionally, during a placebo-controlled double-blind study using a repeated measures design, investigating the effects of caffeine dose at 0mg, 100, 200mg, 400mg on a flanker task designed to test three visual attention network functions such as alertness, orientation and executive control (Piosner et al., 2004). Researchers found that the effects of caffeine on visual attention vary as a function of dose and the attention network under investigation. Caffeine was shown to enhance alertness and executive control function in a dose/response manner. Higher quantities of caffeine stimulated visual attention for cued sections during task performance. These results indicate that caffeine has varied effects on visual attention network as a function of dose. Such effects were found to have implications of caffeine, adenosine and dopamine in the brain areas mediating visual attention (Brunye et al., 2010).
Additional research found caffeine has the ability to block adenosine A1 receptors, which is a property shared with other psychostimulants and results in improvements in certain processes commonly associated to the antagonistic role at adenosine and A1 receptors in dopamine-rich brain regions witch stimulate dopaminergic activity and pronounce motor activity (Garrett & Griffith, 2001; Popoli, Reggioi, Pezzola, Fuxe & Ferre, 1998; Solinas, Ferre, You, Karcz, Kubicha, Popoli & Goldberg, 2003).
Furthermore, individuals inhibitory control suggests that caffeine can reduce interference costs during visual selective attention tasks. A single dose of caffeine was evaluated in a focused condition and divided condition. Participants were required to perform controlled search processes to locate a target item which was manipulated by a varying display load. 3mg of caffeine was administered in liquid form (Coffee) and to abstinent coffee drinkers without their knowledge double-blindly. Participant reaction times were recorded as faster in the caffeine condition compared to the placebo condition. Peak latency was found to decrease after caffeine ingestion in the low display load condition and the focused attention condition. These findings suggest that the effect of the number of relevant display items per load in the search task is dependent on caffeine intake (Lorist, Snel, Kok & Mulder, 1996; Tegies et al., 2006).  
  Many investigations have studied the behavioural effects of caffeine in laboratory conditions using artificial tasks. An investigation of the effects caffeine has on a simulated driving task found that 3mg of caffeine administered improved steering accuracy in a one-hour task. Measures of mood and performance also showed that caffeine had a beneficial effect on prolonged performance. These findings suggest that caffeine does have a positive effect on arousal and fatigue in prolonged hours of continuous tasks (Brice & Smith, 2002).
Weiss and Laties (1962) provide an extensive review of behavioural effects caffeine produces and concluded caffeine to have diverse effects on psychomotor and cognitive performance. As these findings are equivocal it is tough to account for its influences on behaviour. Further findings suggest no detectable behavioural effect was recorded between caffeine dose range of 200mg- 300mg while there are also findings suggesting inconsistencies within this dose range (Gupta & Gupta, 2019).
In conclusion, explanations of inconsistencies focus on discrepancies in the methodologies and measures used to evaluate behavioural effects of caffeine and alcohol. The limitations of the research suggest that inferring processes involved in the psychological effects of drugs is complex. It is argued when the neurotransmitters affected are known, neurons using any given neurotransmitter take part in an array of brain systems which interact in complicated ways with other systems which makes it difficult to assess the exact regions of the brain that are being effected by alcohol and drugs use. Also, the kinds of behavioural tasks and testing methods are varied and differ in their understandings to drug effects. Furthermore, in real life, individuals have expectancies of the experiences they are about to encounter, and these expectancies can influence the behaviour they display in the situation they are involved with. Therefore, double-blind designs may not accurately report effects of real life.
 Additionally, in a 2x2 factorial design investigation examining independent and interactive effects, caffeine has on performance and subjective outcomes compared to a placebo condition gave participants differing instructions on the intake of either a placebo containing zero caffeine or a coffee containing 280mg of caffeine. Participants were instructed that the caffeine would either enhance or impair performance. The findings suggest that caffeine improved vigilance through measurement of reaction time, accuracy on a rapid visual information processing task and psychomotor performance measured through a finger-tapping task. They also found a significant interaction between the dosage of caffeine and expectancy. In the placebo condition participants performed better when instructed that the caffeine would impair their performance compared to participants told it would enhance performance. The interaction between doses and expectancy may reflect compensatory responding as has been observed in alcohol studies (Fillmore et al 1994). Learning theory proposes that expectancy represents information acquired about a reliable association between events (Allport, 1961).
Lastly, Arguments suggest Individual differences relate to the types of effects of drugs. Participants who expected caffeine to produce the most improvement displayed the best performance under a placebo condition. The results further expand findings with alcohol studies displaying drug-related expectancies. Foreseeing individual differences in reply to caffeine studies using just placebo to obtain a pure measure of the expected drug effect on behaviour when caffeine not administered but it was expected to have been (Sabol et al., 2019). This evidence demonstrates that when participants believed they consumed caffeine their expectancies of the effects had predictive powers regarding their performance when the drug was not administrated. Releasing the argument that the relationship between expectancies and responses to caffeine/ alcohol is a novel and important finding (Temple, 2017).
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