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The Effects of Exercise on Cognition and  
Its Potential Utility in Helping to  

Overcome Drug Addiction

Opinion

Drug addiction, like all other forms of addiction, is problematic 
to overcome. Having achieved the difficult stage of abstaining 
from drug use, maintaining this and avoiding relapse can be hard, 
with relapse rates being high [1]. Treatments to help addiction 
also have the problem that there can be several to select from 
but the limited success rates of each can lead to successive drop-
out from treatment before the most effective intervention for an 
individual is determined. While the reasons for the difficulty in 
overcoming addiction can relate to a number of factors, including 
the circumstances and personality of the individual affected, drug 
use can also result in structural changes in the brain that increase 
the difficulty with remaining abstinent from drug use. For 
example, amphetamine use has been associated with changes in 
the circuitry between the prefrontal cortex and the striatum [2] as 
well as neurochemical changes [3]. Similarly, cocaine addiction is 
associated with structural and functional changes in the brain [4], 
and, like in amphetamines, these affect the prefrontal cortex and  

 
striatum. Such changes are likely to contribute to difficulties with 
a number of functions that would be expected to be beneficial 
when trying to overcome addiction, such as inhibitory control, i.e., 
the ability to overcome impulsive behavior or habitual behavior. 
This is one of the executive functions performed by the brain, and 
all of which are functions that relate to goal-directed behavior, 
including action selection and monitoring. This is consistent with 
the cognitive impairments that have been reported in drug users, 
such as cocaine users having affected decision making and abstract 
reasoning [5,6]. Here it is suggested that the use of exercise (or 
participation in sport) could be employed as a standard aspect of 
treatment in individuals trying to overcome addiction, because 
it is simple to implement and, importantly, because a number of 
studies have reported beneficial effects on cognition of sport/
exercise, and on executive functions in particular. When the 
other benefits associated with exercise are considered, as well 
as there being no pharmacological factor in such a ‘treatment’ it 
is hard to suggest anything other than that engaging in activity 
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Abstract

Exercise is known to have beneficial effects on mood and sleep, both of which are likely to be beneficial for individuals trying to overcome 
addiction but there is less consideration of the likely benefits of exercise on cognition. There is evidence that exercise-based interventions are 
likely to improve executive cognitive functions, functions that can contribute to/be affected by drug addiction leading to the idea that exercise 
might be readily employed in many individuals trying to overcome addiction. This is important given its straightforward implementation, the 
lack of any pharmacological component and how it can potentially supplement any other treatment being considered. Investigation of how 
this can be achieved and whether there are personality aspects that might indicate its likely effectiveness might form the basis of systematic 
assessment of its utility.
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expected to increase fitness should be encouraged in individuals 
trying to overcome addiction. When considering in more detail 
the benefits of exercise/sport to help with addiction and reduce 
the likelihood of relapse, as was been mentioned above, there are 
several benefits, some more obvious than others. Health benefits 
of improved fitness are clear [7,8] but there are also numerous 
studies showing beneficial effects on factors such as mood and 
sleep which can be viewed as ‘quality of life’ benefits. It is well 
established that aerobic exercise, or exercise likely to improve 
fitness, improves both sleep quality and sleep quantity [9] and 
similar benefits have also been reported for resistance exercise 
[10]. These effects on sleep have also been shown to help with 
factors linked to poor sleep, such as depression [3]. This may help 
with the depression often associated with drug addiction with, for 
example, there being a higher risk of depression in cannabis users 
[11].

In addition to the aforementioned benefits of exercise which, 
in themselves, seem to offer enough benefit to suggest that it 
should be employed more routinely in individuals trying to 
overcome addiction, there is a substantial body of evidence linking 
exercise, fitness and/or participating in sport with beneficial 
effects on cognition. These can be considered in the context of 
cross-sectional studies, which tend to be in younger individuals 
who engage in sport (but not exclusively so), and interventional 
studies, often where sport or exercise participation has been 
used in older individuals with the aim of helping with cognitive 
processes. 

As mentioned, cross-sectional studies often look at specific 
cognitive processes in younger individuals who engage in 
sports. An example is the study by Wang and colleagues [12] in 
which cognitive processes related to temporal processing were 
investigated in tennis players, swimmers, and individuals who did 
not engage in sport/exercise. This study found markedly different 
performance in a task involving temporal preparation in the tennis 
players. Similarly, tennis players have been found to show better 
inhibitory control than swimmers and sedentary controls [13]. 
While these findings show a sport-specific effect, it is the case that 
more general benefits that seem to be related to fitness have also 
been seen in studies in younger individuals. For example, Haapala 
and colleagues [14] reported a range of beneficial correlations 
with higher motor fitness in adolescents, such as less depressive 
symptoms (like above) and lower perceived stress, as well as 
better global cognition. This is also consistent with a recent study 
in older adults that looked at the relationship between fitness 
(specifically, cardiorespiratory fitness) and cognition in older 
adults [15]. They carried out an assessment in 648 individuals 
and looked at the relationship between their fitness levels and 
performance on a range of cognitive tasks, reporting that higher 
fitness was associated with better performance on a range of 
tasks, and so for a range of cognitive domains. In fact, a positive 
relationship was seen for all cognitive domains, extending 

previous reports that had used proxy measures for fitness and 
less wide-ranging cognitive testing [16].

These findings are encouraging, with beneficial associations 
between fitness and factors that could be beneficially improved 
in recovering addicts. Similar suggestions can be gained from 
studies where exercise has been used as an intervention with 
the aim of improving cognition. In a review of such studies by 
Colcombe and Kramer [17], it was reported that benefits of fitness 
training on cognition were seen and these being largest for effects 
on executive-control processes, exactly the sort of processes that 
might differ/be affected in addicts. While the main conclusion 
from all of these studies could, quite reasonably, be that people 
should exercise and improve their fitness, the patterns seen 
are also consistent with there being a benefit to using exercise 
to try to help people overcome addiction. Improved mood, 
better sleep, and benefits for cognitive processes that might be 
affected by addiction and would also aid in preventing relapse 
are all positives. In other words, benefits of exercise on executive 
functions might help increase success in overcoming addiction. 
This is also particularly worth mentioning because few relatively 
studies have been carried out using exercise in addicts to try to 
help overcome addiction and, specifically, with consideration 
of beneficial cognitive effects to this end. For example, a recent 
meta-analysis/review [18] covered 17 investigations of the use 
of exercise in trying to overcome addiction, but not all of the 
studies had measures of cognitive function, there was variability 
in the exercise interventions employed and there was a lack of 
consistency in the cognitive measures used when there were 
employed. This led to the somewhat limited conclusion that 
‘physical activity-based interventions may be effective’. 

This lack of clarity may be somewhat in line with a similar 
lack of clarity about the reasons underlying cognitive benefits 
from exercise/sport when they are seen. This has been mentioned 
in a number of studies, including Oberlin and colleagues [15], 
with some of the suggested mechanisms relating to blood flow, 
neurotrophic factors, as well as others (or a combination of 
these) [19]. Despite this, it seems that, as long as the physical 
condition of an individual allows for it, there are only likely to be 
beneficial effects of exercise and some of these are likely to relate 
to cognitive processes shown to often be affected in addict. In 
summary, while there is a need for clarity about what is causing 
the benefits associated with fitness and/or sport on cognition, 
ideally at a neural process level, the reported effects should be 
helpful when trying to overcome addiction. In other words, are 
there measurable skill or fitness measures resulting from sport 
or exercise that are consistently linked with changes in cognition. 
This should be investigated further, both as a benefit to treatment 
and to understand the nature of these effects. In particular, this 
requires more intervention studies in younger individuals and 
more additional measurements to be collected from participants 
in such studies. This could be achieved by there being a specific 
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goal of the exercise/training or inclusion of a metric by which 
the degree of change in fitness could be accurately measured. 
Additional measures of personality, such as those likely to link to 
how much someone is likely to ‘try’ at whatever the intervention 
is could be informative. This latter point is also related to drop-
out rates from any imposed exercise regime, which might be 
somewhat like drop-out rates for treatments to recover from 
addiction (although the latter could be a consequence of treatment 
ineffectiveness). While this might not help with the treatment of 
such individuals, it could indicate who would be a good candidate 
for such an intervention and for whom a different treatment might 
be better.
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