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Introduction  

 The prevalence of physical inactivity among human beings globally is growing day by 

day, turning into a pandemic where over 3 million lives are claimed prematurely worldwide each 

year (Pratt, Norris, Lobelo, Roux, & Guijing, 2014; Staniano et al., 2012).  According to Pratt et 

al. (2014), the World Health Organization has deemed physical inactivity to be, “the fourth 

leading underlying cause of mortality” (Pratt et al., 2014, p. 1). The increases in the prevalence 

of physical inactivity can be closely linked to the general attitudes of human beings choosing to 

live sedentary lifestyles where daily measurements of low energy expenditure are common 

(Rhodes & Dean, 2009; Rosenberg, Bull, Marshall, Sallis, & Bauman, 2008). The human 

behavior of choosing to live a sedentary lifestyle instead of being physically active also has been 

linked to the advances in technology which associate leading a sedentary lifestyle as an 

enjoyment (Rhodes & Dean, 2009; Rosenberg et al., 2008). Examples of advances in enjoyable 

technology having been found to support a sedentary lifestyle are the television, car, and 

computer, where each promote prolonged periods of sitting and physical inactivity (Rhodes & 

Dean, 2009; Rosenberg et al., 2008). The lack of physical activity promotes premature death and 

is associated with other detrimental diseases which in reality may have been preventable (Donlec 

& Petric, 2013; Pescatello, Arena, Reibe, & Thompson (Eds.)., 2013; Pratt et al., 2012; Rhodes 

& Dean, 2009; Rosenberg et al., 2008; Staniano et al., 2012; Vuori, 2004).  

 Physical inactivity has been shown throughout research to promote the development of 

metabolic syndrome, cardiovascular disease, different cancers, obesity, and decreases in bone 

density and musculature health (Pescatello et al. (Eds.)., 2013; Pratt et al., 2012; Rhodes & Dean, 

2009, Rosenberg et al., 2008, Staniano et al., 2012, Vuori et al., 2004). Spending more time 
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sedentary has been found to increase the likelihood of other factors of an unhealthy lifestyle, 

such as a poor diet, smoking, and the consumption of alcohol, lack of which further promotes the 

development of the associated diseases and health risks (Pescatello et al. (Eds.)., 2013; Vuori et 

al., 2004). Another essential aspect of human health effected by a sedentary lifestyle and 

physical inactivity which is often left undiscussed is cognitive function (Dolenc & Petric, 2013; 

Kesse-Guyot, Andreeva, Lassale, Hercberg, & Galan, 2014; Pescatello et al. (Eds.)., 2013; 

Vuori, 2004). Cognition plays a major role in the functions of daily living of human beings and 

correlations between physical inactivity and adverse effects on cognitive function have been 

made throughout research (Dolenc & Petric, 2013, Kesse-Guyot et al., 2013, Pescatello et al. 

(Eds.)., 2013). Although physical inactivity has been proven to have numerous detrimental 

effects on the human body, becoming and staying physically active has been shown throughout 

research to prevent the detrimental effects and prevent cognitive decline (Dolenc & Petric, 2013; 

Pescatello et al. (Eds.)., 2013; Pratt et al., 2012; Staniano et al., 2012; Vuori et al., 2004).  

 Participating in a minimum of at least 150 minutes of physical activity has been shown to 

prevent and even reverse the development of the diseases associated with physical inactivity, as 

well as promote cognitive function and health (Pescatello et al. (Eds.)., 2013; Staniano et al., 

2012; Vuori et al., 2004). Furthermore, surpassing the minimal amounts of physical activity each 

week and the addition of regular exercise has shown further benefits for the human body and 

cognitive function (Bielak et al., 2014; Dishman et al., 2006; Kenji et al., 2014; Kleim, 2011;  

Kravitz, 2011; Marmeleira, 2013; Pescatello et al. (Eds.)., 2013). The purpose of this literature 

review is to provide a better understanding of general exercise and the associated benefits, 

aerobic exercise, resistance exercise, cognitive function, and how aerobic exercise and resistance 

exercise effect cognitive function individually as well as together  
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Exercise 

 Participating in exercise and staying physically active are both strong recommendations 

made by health and fitness professionals on a regular basis (Kravitz, 2011; Pearce, 2008; 

Pescatello et al. (Eds.)., 2013; Pollack et al., 2008). The terms “exercise” and “physical activity”, 

although related, are commonly mistaken to have the same meaning as each other. (Pescatello et 

al. (Eds.)., 2013). The American College of Sports Medicine defines physical activity as, “any 

bodily movement that result in a substantial increase in caloric requirements over resting energy 

expenditure” (Pescatello et al. (Eds.)., 2013, p.2). Exercise on the other hand is referred to as a 

component of physical activity where the goal is to improve physical fitness through planned, 

structured, and repetitive body movements (Kravitz, 2011).  

 Regular exercise alone can produce an endless amount of benefits for the human body 

such as a reduction in total body fat, a reduction in systolic and diastolic blood pressure readings, 

a reduction in death rates from coronary artery disease, a decreased risk of developing certain 

cancers, and an enhancement in the feelings of well-being and cognitive function (Kravitz, 2011; 

Pearce, 2008, Pescatello et al. (Eds.), 2013). The frequency of exercise, the duration of exercise, 

and the degree of effort a person dedicates to exercise dictates how substantial the benefits of 

exercise will be for the human body (Pescatello et al. (Eds.)., 2013; Pollack et al., 2008). Two 

both common and well-known ways to participate in exercise is through aerobic exercise and 

resistance exercise.  

Aerobic Exercise 

 Aerobic exercise, often referred to as “cardio”, predominately utilizes the body’s 

cardiorespiratory system in order to provide essential amounts of oxygen and nutrients to the 
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body in aid of sustaining the exercise (Clark, Lucett, & Corn (Eds.)., 2013). Aerobic exercise can 

be performed in many different modes which contributes to the popularity of the exercise for 

active individuals. Common forms of aerobic exercise are walking, running, cycling, swimming 

and hiking (Baechle & Earle (Eds.)., 2008; Pearce, 2008). Aerobic exercise in general induces a 

chain of effects which sequentially prepare the body to sustain the aerobic activity being 

performed (Baechle & Earle (Eds.)., 2008; Clark et al. (Eds.)., 2013; McArdle, Katch, F., Katch, 

V., 2014; Pearce, 2008).  

 The first effect which occurs during the initial start of aerobic exercise takes place within 

the body’s energy systems. ATP, which stands for adenosine triphosphate, is a form of metabolic 

energy within the body needed to initiate and sustain movement and exercise (Clark et al (Eds.)., 

2013; Pearce, 2008; Wyon, 2005).  The ATP-PCR energy system provides the initial source of 

ATP and begins to deplete during the first minute of activity (Pearce, 2008; Clark et al. (Eds.)., 

2013; Wyon, 2005). In order for the body to continue to perform without fatiguing, other energy 

systems within the body begin to take over and meet the energy demands of the exercise (Clark 

et al (Eds.)., 2013; McArdle, Katch, F., Katch, V., 2014; Wyon, 2005). After the ATP-PCR 

system depletes, the glycolytic energy system begins to take over and supply the body with 

energy for a duration of two to five minutes through the utilization of glucose stores within the 

muscles and the liver (Clark et al (Eds.)., 2013; Wyon, 2005). After the glycolytic energy system 

exhausts and fades out, the oxidative energy system begins to produce an ample amount of ATP 

through the fuel sources of fats, proteins, and carbohydrates (McArdle et al., 2014; Pearce, 

2008). The oxidative energy system can provide the body with a sustained amount of energy for 

a continuous amount of time during low intensity activity due to the ample fat storage within the 

human body (Clark et al (Eds.)., 2013; Pearce, 2008; Wyon, 2005). The bodies energy systems 



Running head: EFFECTS OF EXERCISE ON COGNITION  
	
  

6	
  
	
  

are the underlying power houses which aid in providing a proficient amount of energy in order to 

sustain exercise metabolically (Clark et al (Eds.)., 2013; McArdle et al., 2014; Pearce, 2008; 

Wyon, 2005). In addition to the energy systems within the body, other bodily systems are also 

functioning in order to sustain the aerobic exercise being performed.  

 While the bodies energy systems are working during aerobic exercise, the cardiovascular 

system is also working to meet the physiological demands placed on the body. During aerobic 

exercise, the cardiovascular system functions to deliver the required amounts oxygen and 

nutrients to the active muscles through the blood in order to keep the body moving and the 

exercise sustained (Baechle & Earle (Eds.)., 2008).  An increase in heart rate, systolic blood 

pressure and filling rates, cardiac output and stroke volume, and the velocity of the blood 

circulating throughout the body contributes to the delivery rate of the oxygen and nutrients 

(Dickhuth, Scharhag, RÖcker, & König, 2012; Figoni, Phillips, & Scremin, 2012). Each of the 

mentioned biological responses are dependent on the intensity of the aerobic exercise being 

performed (Baechle & Earle (Eds.)., 2008). In other words, the higher the intensity of the aerobic 

exercise, the higher the increase in the hearts cardiac output, stroke volume, and heart rate 

response in order to meet the demands placed on the body due to the aerobic exercise intensity.  

 In addition to the body’s cardiac response to aerobic exercise, the respiratory system also 

has a significant response to aerobic exercise (Baechle & Earle (Eds.)., 2008). Oxygen uptake 

and carbon dioxide production increases in conjunction with the intensity of the aerobic exercise 

in order to keep the body from fatiguing and to keep the exercise sustained (Baechle & Earle 

(Eds.)., 2008; Coyler, 2013). In addition, the circulating blood within the body absorbs the 

oxygen inspired and becomes oxygenated (Colyer, 2013). The oxygenated blood then travels 

throughout the body and to different bodily tissues in order to adequately supply oxygen to 
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prevented fatigue (Colyer, 2013).  The increases in carbon dioxide production occur due to an 

increased respiratory rate (Baechle & Earle (Eds.)., 2008; Colyer, 2013). The excess amounts of 

carbon dioxide within the body begins to be filtered out within the circulating blood through a 

process of diffusion, where the carbon dioxide is brought back to the lungs and is released 

through the process of exhalation (Baechle & Earle (Eds.)., 2008; Colyer, 2013).  Both the 

processes of bringing oxygen to the anticipated tissues and the removal of carbon dioxide from 

the body work together in order to prevent fatigue and enhance the toleration of the aerobic 

exercise being performed. In addition to the different bodily functions occurring during aerobic 

exercise, other adaptions occur within the body as a result of repetitive aerobic exercise (Pearce, 

2008).  

 Over a prolonged training program involving aerobic exercise a series of chronic 

adaptations occur within the body’s cardiovascular system, respiratory system, and muscular 

system as a result (Pearce, 2008).  The chronic adaptations include a reduced resting heart rate 

and working heart rate, increased cardiac output, decreased blood thickness, an increase in lung 

tidal volume, a decreased resting respiratory rate, and an increase in muscular productivity 

(Pearce, 2008).  The different adaptations to aerobic fitness training become noticeable within 

several weeks from the start of the exercise program if the program remains consistently 

regimented (McArdle et al., 2014). In addition to the chronic adaptations to aerobic exercise, 

additional health benefits can result from participating in aerobic exercise as well (McArdle et 

al., 2014; Pollack et al., 1998).  Researchers have discovered participating in an aerobic exercise 

training program promotes longevity, reduces death rates by nearly 50% for those who have 

hypertension, reduces the risk of the development of chronic diseases, reverses the negative 

effects of cigarette smoking and excessive body fat on the body, increases the rate of metabolic 
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metabolism, and reduces the mortality rate caused by significant health risks by nearly 25% 

(McArdle et al., 2014; Pollack et al., 1998). The results of different research studies have also 

shown exercising at a relatively higher aerobic intensity level has greater impacts on overall 

cardiovascular health and weight loss (Wallman, Plant, Rakimov, &Maiorana, 2009). Exercising 

at a relatively lower aerobic intensity level has been determined to have similar health benefits in 

addition to less overall physical stress placed on the joints of the lower limbs (Wallman et al., 

2009).  

 Overall, aerobic exercise induces numerous physiological effects and adaptations within 

the body in order to prevent fatigue and promote the ability to sustain the exercise for a 

prolonged period of time (Baechle & Earle, (Eds.)., 2008; Clark et al (Eds.)., 2013; Colyer et al., 

2013; Dickhuth et al., 2012; Figoni et al., 2012; McArdle et al., 2014; Pearce, 2008; Pollack et 

al., 1998). In addition to the physiological effects and adaptions, the health benefits associated 

with a prolonged aerobic exercise program are extremely beneficial for the human body 

(McArdle et al., 2014; Pollack et al., 1998; Wallman et al., 2009). Similar to the physiological 

effects, adaptions, and health benefits of aerobic exercise, comparable physiological effects, 

adaptations, and health benefits can also be identified with performance of resistance exercise.  

Resistance Exercise  

 Resistance exercise is commonly known as strength training within the fitness world and 

falls into the category of anaerobic training due the involvement of high intensity and short 

duration exercise techniques (Baechle & Earle (Eds.)., 2008; Willardson, 2006). Various training 

modalities can be utilized when participating in resistance exercise, such as body weight, free 

weights, resistance bands, and stationary machinery (Baechle & Earle (Eds.)., 2008; Clark et al 

(Eds.)., 2013).  Resistance exercise can also be manipulated in order to achieve different training 
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goals, contributing to the uniqueness of resistance exercise (Baechle & Earle (Eds.)., 2008; 

Willardson, 2006). The different training goals include muscular strength, muscular endurance, 

muscular hypertrophy, and muscular power (Willardson, 2006). Each training goal can be 

achieved through the manipulation of the number of sets, the number of repetitions, the duration 

of rest between the number of sets and repetitions, and the amount of weight that is being applied 

(Baechle & Earle (Eds.)., 2008; Hoffman (Ed.)., 2012; Willardson, 2006). Similar to aerobic 

exercise, various effects begin to occur within the body at the initiation of the resistance exercise 

which begin to prepare the body to sustain the exercise performed.  

 The initial effect occurring at the start of resistance exercise takes place within the body’s 

energy systems (Baechle & Earle (Eds.)., 2008; Willardson, 2006).  As previously mentioned, 

resistance exercise is considered to be a form of anaerobic training due to the nature of being 

high in intensity, high in metabolic demands, and short in exercise duration (Baechle & Earle 

(Eds.)., 2008; Pearce, 2008). The anaerobic properties of resistance training entails the body’s 

anaerobic energy systems, the ATP-PCR energy system and the glycolytic energy system, are 

going to supply the main sources of energy to meet to the metabolic exercise demands placed on 

the body (Baechle & Earle (Eds.)., 2008; Pearce, 2008; Willardson, 2006). The reliance of the 

aerobic energy system during resistance exercise is minimal and if at all, the aerobic energy 

system may be active within the recovery process after a bout of high intensity exercise (Pearce, 

2008; Wallman et al., 2009). The utilization of fats as an energy source, which is the main source 

of energy for the aerobic energy system, may help to regain energy due to the depletion of 

glycogen, which is the main fuel source of the of the glycolytic energy system (Wallman et al., 

2009). Depending on the training goal, one anaerobic energy system may be favored over the 

other due to the duration and the intensity of the resistance exercise performed (Baechle & Earle 
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(Eds.)., 2008; Willardson, 2009).  If the training goal is muscular endurance, then the glycolytic 

energy system will be favored over the ATP-PCR energy system due to the increased number of 

repetitions (Baechle & Earle (Eds.)., 2008). If the training goal is muscular power, then the ATP-

PCR energy system will be favored over the glycolytic system due to the smaller number of 

repetitions, the increased intensity, and the rest periods of a maximal effort exercise which let the 

ATP-PCR energy system properly recover (Willardson, 2006). In addition to the body’s energy 

systems contribution to meet the demands of the resistance exercise performed, additional body 

systems are also functioning and adapting in order to meet the physiological demands of the 

exercise  

Within the body’s neuromuscular system, the response to the demands placed on the 

body is reliant on the specific type of biomechanical movement associated with the exercise, as 

well as the duration and intensity of the exercise (Tiapale et al., 2015). The results of different 

research studies have shown notable increases in neural drive and activation within the muscles, 

as well as an increase in the rate at which force can be developed during the performance of 

resistance exercise (Aagaard, Simonsen, Andersen, Magnusson, & Dyhre-Poulsen, 2003). Motor 

neuron firing rate also increases with resistance exercise which allows the targeted muscles to 

contract at a higher and faster rate to produce the amount of force needed during resistance 

exercise (Aagaard et al., 2003).  The different neuromuscular responses to resistance training 

also facilitate responses within the muscular system, specifically in the utilization of muscle fiber 

types and the transition of muscle fiber types (Baechle & Earle (Eds.)., 2008; Bird, Tarpenning, 

& Marino, 2005; Moore et al., 2004).  

 The two main types of muscle fibers within the human body are Type I slow twitch 

muscle fibers and Type II fast twitch muscle fibers. (Bird, Tarpenning, & Marino, 2005; Clark et 
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al (Eds.)., 2013; Moore et al., 2004).  Type II fast twitch muscle fibers can be divided into Type 

IIa and Type IIx muscle fiber sub-category types (Bird et al., 2005; Clark et al (Eds.)., 2013; 

Moore et al., 2004). Every muscle within the human body contains a combination of each type of 

muscle fiber, but how the muscle fibers are recruited during exercise is determined by the 

physiological demands of the exercise (Bird et al., 2005; Clark et al (Eds.)., 2013; Moore et al., 

2004). Type I slow twitch muscle fibers are typically activated during low intensity activities and 

are more resistant to fatigue due to the oxidative properties, whereas Type II fast twitch muscle 

fibers are typically activated during high intensity activities and fatigue at a quicker rate (Moore 

et al., 2004). Type IIa muscle fibers, a component of Type II muscle fibers, have both aerobic 

and anaerobic qualities and tend to have the ability to fatigue at a slower rate, while Type IIx 

muscle fibers have more anaerobic properties and fatigue at a faster rate (Bird et al., 2005; Clark 

et al (Eds.)., 2013). Depending on the neuromuscular response to the demands of resistance 

exercise, Type IIx muscle fibers have the ability to transition into Type IIa muscle fibers 

(Baechle & Earle (Eds.)., 2008; Bird et al., 2005). Although Type IIa muscle fibers tend to have 

more oxidative properties, the transitioned Type IIx muscular fibers will still have the ability to 

produce an optimal amount of force and power, with the added ability to fatigue at a slower rate 

(Baechle & Earle (Eds.)., 2008).  Researchers have discovered the transformation of muscle 

fibers may result from the energy demands of the resistance exercise, which as mentioned 

previously, can determine which muscle fiber type is going to be predominantly utilized 

throughout the exercise (Bird et al., 2005).  In addition to the body’s neuromuscular and 

muscular systems response to resistance exercise, other body systems are functioning to perform 

and meet the demands of the exercise as well.  
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 Additional bodily responses to resistance exercise occur within the cardiovascular system 

and the respiratory system (Baechle & Earle (Eds.)., 2008; Steele, Fisher, McGuff, Bruce-Low, 

& Smith, 2012).  Within the body’s cardiovascular system, significant increases within the hearts 

cardiac output response, systolic blood pressure, and heart rate response allows for an increase in 

the amount of blood circulating throughout the body to provide the proper nutrients needed to 

sustain the resistance exercise performed (Steele et al., 2012). Within the body’s respiratory 

system, notable increases within ventilation during and after a resistance training occur in order 

to supply the body tissues with the proper amounts of oxygen needed to sustain the resistance 

exercise (Baechle & Earle (Eds.)., 2008). In addition to the responses to resistance exercise from 

neuromuscular system, muscular system, cardiovascular system, and respiratory system, 

additional health benefits can result from a prolonged and consistent resistance training program.   

 Major health benefits found to result from the participation in resistance exercise include 

increases in athletic performance levels, a decreased risked for developing debilitating chronic 

diseases, a reduction in blood pressure, and the prevention of future injuries through the 

strengthening of bones, ligaments, and muscles (Fisher, Steele, Bruce-Low, & Smith, 2011; 

Pescatello et al., (Eds.)., 2013).  Each health benefit alone can increase the quality of life, 

longevity, and with ability to manipulate resistance training exercise to obtain different fitness 

goals, makes resistance exercise a popular form of exercise in addition to aerobic exercise. 

Although both forms of exercise can affect the body in different ways, one area of human health 

in which each form of exercise has an influence on is cognition and cognitive function (Dishman 

et al., 2006; Kenji et al., 2014; Kleim, 2011; Marmeleria, 2013).  

Cognition  
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Cognition describes the ability of the mind to process received information, organize and 

store the received information, and retrieve the stored information through a series of cognitive 

functions (Bandura, 1993). The cognitive functions relative to cognition include memory, 

attention, concentration, reasoning, language, and executive functions (Gujord. Engedal. 

Bergland, Moger, & Mengshoel, 2014; Kenji et al., 2014). Executive functions are described as 

advanced cognitive functions including working memory (the ability to recall information in a 

specific situations), the ability to solve problems, reaction time, and the ability to perform 

cognitively challenging tasks (Alloway R. & Alloway T., 2015; Gujord et al., 2014; Peiffer, 

Darby, Fullenkamp, & Morgan, 2015; Pontifex, Hillman, Fernhall, Thompson, & Valentini, 

2009). The ability to execute each cognitive function varies primarily by age and the extent of 

intellectual capacity present (Mercado, 2008). Furthermore, the anatomy and the functions of the 

human brain have been thoroughly examined to understand the role of the brain within the 

various executions and limitations within cognition and cognitive functions (Healy & Rowe, 

2007; Mercado 2008). The human brain is an extremely complex organ and different parts of the 

brain play unique roles in cognitive function.  

Brain Research – Cognitive Function 

 The brain is the major organ within the nervous system of the human body with many 

different sections which control a multitude of bodily functions (Martini, Ober, & Nath, 2011). 

The cerebrum, cerebellum, and the brain stem are the three major sections of the brain which can 

be divided into smaller subsections (Martini et al., 2011). Researchers have found the cerebral 

cortex, the prefrontal cortex, and the hippocampus areas within the brain contribute to the 

execution of certain cognitive functions and abilities (Christoff, Ream, Geddes, & Gabrieli, 

2003; Elliot, 2003; Healy & Rowe, 2007; Hoptman & Davidson, 1994; Kleim, 2011; 



Running head: EFFECTS OF EXERCISE ON COGNITION  
	
  

14	
  
	
  

Marmeleira, 2013; Pollmann, 2004).  Depending on the specific section of the brain, examples of 

cognitive functions that can be executed include the ability to process sensory information, 

monitoring auditory information, and cognitive abilities (Healy & Rowe, 2007; Martini et al., 

2011).  

 The cerebral cortex contains over a million neurons and covers the surface of the two 

cerebral hemispheres in the form of a layer of grey matter (Hagmann et al., 2008; Kleim, 2011; 

Martini et al., 2011). The two cerebral hemispheres are referred to as the left and right 

hemisphere where each have separate functions, yet work together (Hoptman & Davidson, 1994; 

Martini et al., 2011). The left cerebral hemisphere functions to execute writing skills, reading 

skills, language skills, and tasks requiring logic, speech, and emotion (Hoptman & Davidson, 

1994; Martini et al., 2011). The right cerebral hemisphere functions to process sensory 

information, contributes to attention, and helps the body determine sensory environmental 

settings (Hoptman & Davidson, 1994; Martini et al., 2011). The cerebral cortex specifically has 

been noted to be associated with advanced cognitive tasks a part of daily life such as the ability 

to process, store, memorize, and retrieve specific information (Healy & Rowe, 2007; Kleim, 

2011; Martini et al., 2011). Overall, the cerebral cortex is a major component within the brain 

and plays a significant role in the execution of advanced cognitive tasks that are performed on a 

daily basis.  

 In the same way the cerebral cortex plays critical role within the execution of certain 

cognitive functions, the prefrontal cortex has been found to have a critical role in other aspects of 

cognitive function (Christoff et al., 2003; Gobet, 2011; Martini et al., 2011; Pollmann, 2004). 

The prefrontal cortex is located within the frontal lobe of the brain and is a part of both the left 

and the right hemispheres of the brain. The prefrontal cortex is also part of the integrative center, 
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functioning to perform tasks such as speech (Martini et al., 2011).  The role of the prefrontal 

cortex on cognitive function has been studied by numerous researchers who have suggested the 

prefrontal cortex is activated during complex cognitive tasks (Christoff et al., 2003;  Gobet, 

2011; Martini et al., 2011; Pollmann, 2004). The complex cognitive functions include working 

memory, the ability to control attention, reasoning, the ability to retrieve stored information from 

long-term memory, decision making, and logic (Christoff et al., 2003; Gobet, 2011; Martini et 

al., 2011; Pollmann, 2004). This theory is supported by findings of direct damage to the 

prefrontal cortex resulting in significant impairments within the associated cognitive functions 

and abilities (Christoff et al., 2003). This discovery demonstrates how essential the prefrontal 

cortex is during the performance of complex cognitive functions and without the prefrontal 

cortex, the way humans cognitively function would be significantly affected.  

 The hippocampus is another essential component of the brain also playing a significant 

role within cognitive function (Martini et al., 2011; Nadel & Peterson, 2013; Shohamy & Turke-

Browne, 2013). The hippocampus is a component of the cerebrum and limbic system, 

functioning to make a person have the desire to perform a specific cognitive task instead of 

physically making a person perform a certain cognitive task (Martini et al., 2011). The 

hippocampus specifically has been suggested to be highly interactive with the other areas of the 

brain and operates similar to a control system (Nadel & Peterson, 2013; Shohamy & Turk-

Browne, 2013). In terms to the involvement of the hippocampus’ with cognitive functions, 

researchers have discovered the hippocampus contributes to the ability to store and retrieve 

memories, working memory, learning, and perception (Martini et al., 2001; Nadel & Peterson, 

2013; Shohamy & Turk-Browne, 2013). The hippocampus has also been indicated to play a role 

in an array of many other important cognitive functions due to the hippocampus having a 
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connection with other sections of the brain, such as the midbrain and the temporal cortex (Nadel 

& Peterson, 2013; Shohamy & Turk-Browne, 2013). In other terms, the connection the 

hippocampus has with other sections of the brain which play a role in cognition and cognitive 

functions suggests the hippocampus may contribute to additional cognitive functions, a part from 

the cognitive functions directly performed by the hippocampus (Nadel & Peterson, 2013; 

Shohamy & Turke-Browne, 2013). The function of the hippocampus is essential to the linked 

cognition and cognitive functions as well as the separate cognitive functions associated with the 

other areas of the brain, which are all essential for everyday living.  

 The brain is a complex organ within the human body and contributes to nearly every 

single bodily function, especially cognitive function (McArdle et al., 2011). The cerebral cortex, 

the prefrontal cortex, and the hippocampus are three major components of the brain which 

significantly control and effect complex cognitive functions and less complex cognitive 

functions, such as memory, attention control, and information storage, which all are significant 

to daily living (Christoff et al., 2003; .Elliot, 2003; Gobet, 2011; Healy & Rowe, 2007; Hoptman 

& Davidson, 1994; Kleim, 2011; Marmeleira, 2013; Nadel & Peterson, 2013; Pollmann, 2004; 

Shohamy & Turke-Browne, 2013). Although the brain plays an important role within cognitive 

function, the ability to perform different cognitive functions has been suggested by researchers 

and research findings to be developed over a period of time (Toplak, West, Stanovich, 2014).  

Physiology of Cognitive Function 

 Researchers have suggested through the findings of numerous research studies, cognitive 

functions and cognitive abilities are relative to the age of a person (Pureza, Goncalves, Branco, 

Grassi-Oliveria, & Fonseca, 2013; Toplak et al., 2014). This theory is proposed by the 

developmental process of the brain, (which previously discussed), has a major contribution in the 
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ability to perform different cognitive functions (Bolema et al., 2014; Pureza et al., 2013). The 

brain is developed during the stages of childhood, adolescents, and adulthood, each stage 

determining the extent of which cognitive functions can be performed (Boelema et al., 2014; 

Pureza et al., 2013). Researchers have suggested a development of baseline level of simpler 

cognitive functions which coincide with complex cognitive functions have to master prior to the 

ability to perform the complex cognitive function (Boelema et al., 2014; Pureza et al., 2013). For 

instance, the ability of goal setting is reliant on simpler cognitive functions such as attention 

control, the ability to process information, and planning, which are developed and matured as a 

person ages (Bolema et al., 2014; Pureza et al., 2013). The ability to execute more complex 

cognitive functions has been suggested by researchers to occur when a person reaches adulthood 

(Pureza et al., 2013). However, just as cognition and the ability to perform cognitive tasks 

increases with age and maturation, a decline within cognition and execution of cognitive tasks 

has been shown to occur as a person enters the later years of life (Boyle et al., 2013; Wilson et 

al., 2013). Similar to how the human body begins to age and different bodily functions begin to 

change and diminish, cognition begins to age as well due to a number of different factors.  

 Cognitive decline can result from numerous factors, such as the slowing of cognitive 

processes resulting from old age and poor health (Boyle et al., 2013; Hills, Mata, Wilke, & 

Samanez-Larkin, 2013; Wilson et al., 2013). Researchers have determined, as cognitive function 

declines, notable increases in the likelihood of a person becoming disabled, passing away, an 

increase in medical costs, and a decrease in the general state of well-being may occur (Boyle et 

al., 2013; Wilson et al., 2013). As a person ages, there have been identifiable decreases within 

the cognitive abilities and functions of being able to retrieve stored information, working 

memory, literacy, and other executive functions (Boyle et al., 2013; Hills et al., 2013; Wilson et 
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al., 2013). Particular causes for the decline in cognitive function has been suggested by 

researchers to be due to deterioration within the areas of the brain associated with cognition 

caused by the aging process (Wilson et al., 2013).  Also decreases in the feelings of well-being, 

which can further lead to feelings of not having a purpose in life and less use of cognitive 

functions, has also been associated with cognitive decline (Wilson et al., 2013). The aging 

process is an unavoidable aspect of life but, physical activity has been found as a way to decrease 

the risk of cognitive decline and increase cognitive functioning (Bielak, Anstey, Gerstorf, & 

Luszcz, 2014; Dishman et al., 2006; Kenji et al., 2014; Kleim, 2011; Kravitz, 2011; Marmeleira, 

2013). Physical activity contributes towards many benefits for the human body and the effect 

physical activity has on cognitive function is beneficial for the entire population.  

 Physical activity and exercise significantly influence cognitive functions and brain health 

(Dishman et al., 2006; Kenji et al., 2014; Kleim, 2011; Marmeleria, 2013). Physiologically, 

physical activity and exercise increase the delivery rate of oxygen and vital nutrients to the brain, 

the rate of blood flow to the brain, the amount of neurotrophins within the brain which support 

pliability, and the amount of white and grey matter within the brain which can lead to increases 

in brain volume (Dishman et al., 2006; Kleim, 2011; Marmeleria, 2013). In terms of cognitive 

function, researchers have found the changes made to the brain from physical activity and 

exercise increase cognitive performance, enhance learning capabilities, increase the performance 

of executive functions, and increase the ability to process information cognitively (Dishman et 

al., 2006; Kleim, 2011; Marmeleria, 2013). In addition, staying physically active and exercising 

has also been suggested by researchers to increase the ability to process incoming information, 

reduce the risks for cognitive impairment, reduce the risk of cognitive decline due to the aging 

process, and reduces the risk for developing a neurological disease which directly affect brain 
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health, such as dementia (Bielak et al., 2014; Kenji et al., 2014; Kleim, 2011). Researchers have 

determined through numerous studies, individuals leading a sedentary lifestyle were more apt to 

showing signs of cognitive decline, a decrease in cognitive performance, and an increased risk of 

developing diseases of the brain such as dementia (Bielak et al., 2014; Kenji et al., 2014; Kleim, 

2011; Marmeleria, 2013). Staying physically active and participating in a consistent exercise 

program are both beneficial ways to stay cognitively incline and when looking at aerobic 

exercise and resistance exercise specifically, each have exclusive effects on cognition and 

cognitive function when performed individually or simultaneously.  

Effects of Aerobic Exercise on Cognition  

 Researchers have discovered a correlation between aerobic exercise and cognition 

through the results of numerous research studies involving human participants (Alderman, 

Olson, & Mattina, 2014; Davranche, Hall, & McMorris, 2009; Gothe, Pontifex, Hillman, & 

McAuley, 2013; Kramer et al., 1999; Peiffer, Darby, & Morgan, 2015; Sibley, Etnier, & 

Masurier, 2006; Yu-Kai et al., 2011). Varies focused approaches have been made by researchers 

throughout different research studies involving aerobic exercise and cognition each yielding 

mixed findings (Alderman et al., 2014; Kramer et al., 1999; Peiffer et al., 2015; Gothe et al., 

2013; Kamijo et al., 2007; Sibley et al., 2006; Yu-Kai et al., 2011). The various approaches made 

by different researchers include evaluating the effects of acute bouts of aerobic exercise on 

cognition versus the effects of chronic aerobic exercise on cognition, the use of different modes 

of testing in terms of the type of aerobic exercise and cognitive function tests, and the different 

controlled variables throughout the study (Alderman et al., 2014;Davranche et al., 2009; Gothe et 

al., 2013; Kramer et al., 1999; Pieffer et al., 2015; Kamijo et al., 2007; Sibley et al., 2006; Yu-
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Kai et al., 2011). The research findings concentrating on the effects of aerobic exercise on 

cognitive function will further be compared and discussed.  

 Several researchers have discovered a positive relationship between aerobic exercise and 

cognitive function through a series of research studies primarily focused on the effects of an 

acute bout of aerobic exercise on tasks directly related to cognitive function (Davranche et al., 

2009; Peiffer et al., 2015; Sibley et al., 2006; Yu-Kai et al., 2011). Noteworthy improvements 

were discovered within the cognitive functions of reaction time, attention, cognitive inhibition, 

goal processing, response time, and accuracy after an acute bout of aerobic exercise (Davranche 

et al., 2009; Peiffer et al., 2015, Sibley et al., 2006; Yu-Kai et al., 2011). The improvements 

noted were discovered from the differences in the results of participant’s cognitive function tests 

before exercise and after exercise and from the differences between exercise group participants 

and control group participants (Davranche et al., 2009; Peiffer et al., 2015; Sibley et al., 2006; 

Yu-Kai et al., 2011). The researcher study findings may support a hypothesis of acute aerobic 

exercise enhancing cognitive function and performance. However, similar research studies have 

yielded contradicting experimental results and led some researchers to determine an acute bout 

of aerobic exercise may not have a significant effect on cognitive function and performance 

(Alderman et al., 2014; Gothe et al., 2013). 

 Research studies performed by Alderman et al. (2014) and Gothe et al. (2013) focusing 

on the relationship between an acute bout of aerobic exercise and cognitive function yielded 

different findings in regards to the relationship between acute aerobic exercise and improvements 

in cognitive functioning and cognitive performance (Alderman et al., 2014; Gothe et al., 2013). 

The specific findings from the research studies suggest acute aerobic exercise does not improve 

the performance of cognitive function tasks, nor does it diminish the performance of cognitive 
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function tasks (Alderman et al., 2014; Gothe et al., 2013). The researcher’s findings were 

determined from the lack of significant differences throughout the different control groups of the 

studies (Alderman et al., 2014; Gothe et al., 2013).  Specifically, within each participant’s 

baseline cognitive function test results and the post-exercise cognitive function results and the 

similarities between participants who did not participate in aerobic exercise before a cognitive 

function test and those who did participate in aerobic exercise before a cognitive function test 

(Alderman et al., 2014; Gothe et al., 2013). The differences in researcher findings focused on the 

effects of acute aerobic exercise on cognitive function may suggest the need for further research 

to be performed in order fulfil the gaps within the research surrounding the conflicting topic.  

 The acute effects of aerobic exercise on cognitive function has been widely examined, yet 

there are limited studies focused on the chronic effects of aerobic exercise on cognitive function. 

One research study focused on the effects of a 12-week aerobic exercise program on cognitive 

function yielded a postive relationship between chronic aerobic exercise and cognitive function 

(Kamijo et al., 2007). The results of the research study revealed improvements within the rate of 

cognitive functioning within the participants in the exercise group compared to the participants 

in the non-exercise group (Kamijo et al., 2007). A similar research study presented by Kramer et 

al. (1999) had comparable results in improvements within participant’s cognitive functions after 

a 6-month aerobic training program compared to participants who did not participate in a 6-

month aerobic training program. Both studies revealed a positive relationship between chronic 

aerobic exercise and improvements in cognitive function but, as mentioned previously, the 

number of studies with this focus are limited. The imitation within the research may suggest the 

need for further studies focusing on the effects of chronic aerobic exercise to be performed by 
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researchers to broaden the relationship between the 2 variables of chronic aerobic exercise and 

cognitive function.   

 Overall, researchers have determined a correlation between participating in aerobic 

exercise and cognitive function (Alderman et al., 2014; Davranche et al., 2009; Gothe et al., 

2013; Kamijo et al., 2007; Kramer et al., 1999; Peiffer et al., 2015; Sibley et al., 2006; Yu-Kai et 

al., 2011). While many researchers have discovered acute aerobic exercise positively effects 

cognitive functions, other researchers have discovered acute aerobic exercise does not have an 

influence on cognitive functions, leaving space for further research to be performed in order to 

increase the knowledge on acute aerobic exercise and cognition (Alderman et al., 2014; 

Davranche et al., 2009; Gothe et al., 2013; Peiffer et al., 2015; Sibley et al., 2006; Yu-Kai et al., 

2011). The lack of research surrounding the topic of the effects the chronic aerobic exercise on 

cognitive function also suggests the need for further research to be performed as well. In 

addition, another topic which deserves to be further investigated by researchers is the effects of 

resistance exercise on cognitive function.  

 Effects of Resistance Exercise on Cognitive Function  

 Similarly, to the effects of aerobic exercise on cognitive function, researchers have also 

discovered a correlation between resistance exercise and cognition (Lachman, Neupert, Bertrand, 

& Jette, 2006; Yu-Kai & Etnier, 2009). Although the research solely focusing on the effects of 

resistance training on cognitive function is slim, the postive relationship researchers have found 

between resistance training and cognitive function suggests the need for continuing research 

studies (Lachman et al., 2006; Yu-Kai & Etnier, 2009). Researchers have found a direct 

relationship between the intensity of resistance exercises and improvements in certain cognitive 

functions (Lachman et al., 2006; Yu-Kai & Etnier, 2009). Research participants who performed 
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resistance exercises at a moderate to high intensity showed improvements in memory, 

information processing, cognitive inhibition, attention, and executive functions (Lachman et al., 

2006; Yu-Kai & Etnier, 2009). The results were discovered from notable differences between the 

results of participant’s pre-exercise cognitive tests and post-exercise cognitive tests and 

participants who were given different exercise programs (Lachman et al., 2006; Yu-Kai & 

Etnier, 2009). The findings of a positive relationship between resistance exercise and cognitive 

function should suggest the need for further research on this topic in order to expand on different 

findings. 

 Overall, the distinct findings on the effects of resistance training on cognitive function 

and the effects of aerobic exercise on cognitive function, as well as the gaps within the research, 

have influenced the development of further research studies. Researchers have developed 

research studies where the focus is on the combined effects of aerobic exercise and resistance 

training on cognitive function (Alves et al., 2012; Han-Byul &Wi-Young, 2015). Although the 

complex topic has been minimally researched, the researchers who have performed research on 

the topic have uncovered a promising correlation between the research variables (Alves et al., 

2012; Han-Byul & Wi-Young, 2015).  

 Effects of Aerobic Exercise and Resistance Training on Cognitive Function  

  Researchers have discovered a positive connection between combined aerobic exercise 

and resistance training on cognitive function through the findings of different research studies 

(Alves et al., 2012; Han-Byul & Wi-Young, 2015). Using human participants within each study, 

notable increases within the performance of cognitive functional tasks, such as selective 

attention, and overall brain activity after a bout of combined aerobic and resistance exercise were 

uncovered (Alves et al., 2012; Han-Byul & Wi-Young, 2015). The findings were discovered 
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through the differences within baseline assessments and data and post-exercise assessments and 

data (Alves et al., 2012; Han-Byul & Wi-Young, 2015). Although studies performed by 

researchers on the topic of the effects of aerobic exercise and resistance training are slim, the 

current findings show promising results between the combination of aerobic exercise and 

resistance exercise on cognitive function (Alves et al., 2012; Han-Byul & Wi-Young, 2015). A 

postive correlation may further influence other researchers to perform studies on the specific 

topic in order to contribute additional information within the area of study.  

Conclusion  

 Cognition and the ability to execute cognitive functions are extremely vital to the 

cognitive tasks of everyday living (Bandura, 1993; Gujord et al., 2014; Kenji et al., 2014). 

Although the extent of cognition and the ability to execute different cognitive functions tend to 

develop and increase with age up to a certain point, researchers have determined age and other 

factors, such a poor health and physical inactivity, can contribute to cognitive decline (Bielak et 

al., 2014; Boelema et al., 2014; Boyle et al., 2013; Hills et al., 2013; Kenji et al., 2014; Kleim, 

2011; Marmeleria, 2013; Pureza et al., 2013; Wilson et al., 2013). Declines in cognition and the 

ability to execute cognitive functions may preventable through the promising effects physical 

activity and exercise as demonstrated in the results of numerous research studies (Dishman et al., 

2006; Kenji et al., 2014; Kleim, 2011; Marmeleria, 2013; Pescatello et al. (Eds.)., 2013; Staniano 

et al., 2012; Vuori et al., 2004).  

Participation in aerobic exercise and the effects on cognition and cognitive has been a 

central topic of numerous studies (Alderman et al., 2014; Davranche et al., 2009; Gothe et al., 

2013; Kamijo et al., 2007; Kramer et al., 1999; Peiffer et al., 2015, Sibley et al., 2006; Yu-Kai et 

al., 2011). The majority of the results from the specific research studies have indicated positive 
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correlations between aerobic exercise and cognition, though other researchers have had 

contradicting results, indicating a need for more research (Alderman et al., 2014; Davranche et 

al., 2009; Gothe et al., 2013; Kamijo et al., 2007; Kramer et al., 1999; Peiffer et al., 2015, Sibley 

et al., 2006; Yu-Kai et al., 2011). Participation in resistance exercise, compared to aerobic 

exercise, has been less extensively researched than aerobic exercise alone. Yet the findings 

shown a postive correlation between the intensity of the resistance exercise and different 

cognitive functions, such as information processing and attention (Lachman et al., 2006; Yu-Kai 

& Etnier, 2009). The findings on the effects of aerobic exercise on cognition and the effects of 

resistance training on cognition have influenced the development of further research studies 

which combine the two different forms of exercise on cognitive function (Alves et al., 2012; 

Han-Byul & Wi-Young, 2015). Although minimally studied, studies which have been performed 

by researchers have shown a postive correlation between the combination of aerobic exercise and 

resistance exercise on overall increases in brain activity and cognitive functions, such as 

selective attention (Alves et al., 2012; Han-Byul & Wi-Young, 2015). There appears to be a 

postive correlation between the combination of aerobic exercise and resistance exercise on 

cognition and cognitive functions (Alves et al., 2012; Han-Byul & Wi-Young, 2015). However, a 

lack of research studies developed within the topic area supports the need for the development of 

my research study on the effects of acute aerobic exercise and resistance exercise on cognitive 

function within the college aged population.  
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