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Abstract 

Weight gain and obesity are significant public health problems.  Weight gain 

results from a shift in energy balance, when an individual consumes more energy than 

required for their given energy expenditure.  As such, health professionals, scientists, 

and governing bodies are striving to find effective interventions that will return the 

energy balance equation to neutral levels, or manipulate the equation in a negative 

direction to induce weight loss.  Physiological manipulations, such as exercise, are 

inexpensive and effective at influencing energy balance.  Pharmacological and dietary 

strategies, such as caffeine and coffee, have been less examined.  Exercise, coffee, and 

caffeine are relatively prevalent in modern societies.  Therefore, improving our 

understanding of how these manipulations interact with respect to factors influencing 

energy balance is of high importance. 

This thesis comprises a series of studies that aim to examine the influence of 

exercise, nutritional (coffee/caffeine) manipulations, and their combination, on factors 

that influence energy balance. The specific aims are to 1) determine how acute exercise 

influences subsequent energy intake over a period of less than 24 h; 2) determine how 

acute exercise influences hormones related to appetite (acylated ghrelin, peptide YY, 

pancreatic polypeptide, and glucagon-like peptide-1) and whether these hormonal 

changes relate to post-exercise alterations in energy intake; 3) examine how caffeine 

and/or coffee influence appetite, gastric emptying, and energy intake; and 4) determine 

how caffeine consumed before and after a bout of exercise influences acute energy 

balance. 

Study 1 sought to systematically review and perform a meta-analysis in order to 

determine the magnitude of change in energy intake in response to acute exercise.  The 

outcome variables included absolute energy intake and relative energy intake (energy 

expended minus energy consumed).  Results indicated that exercise has a negligible 

effect on absolute energy intake and a large effect on relative energy intake.  Despite 

variability among studies, results suggest that exercise is effective for producing a short-

term energy deficit without causing compensation by alterations in food intake in the 

immediate hours after exercise. 

Study 2 aimed to determine the magnitude of exercise effects on levels of 

gastrointestinal hormones related to appetite using systematic review and meta-analysis.  

In resting conditions, acylated ghrelin is known to stimulate food intake, while 
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hormones such as peptide YY (PYY), pancreatic polypeptide (PP), and glucagon-like 

peptide 1 (GLP-1) are known to suppress food intake. Results of the meta-analyses 

indicated exercise had small to moderate effects on appetite hormone levels, 

suppressing acylated ghrelin and increasing PYY, GLP-1, and PP.  An acute bout of 

exercise may influence appetite by suppressing levels of acylated ghrelin while 

simultaneously increasing levels of PYY, GLP-1, and PP, which may contribute to 

alterations in food and drink intake after acute exercise. 

Study 3 examined the impact of coffee consumption (with and without caffeine) 

on appetite sensations, energy intake, gastric emptying, and plasma glucose between 

breakfast and lunch meals.  Participants (n = 12) completed 4 trials in a randomized, 

double-blind design: placebo, decaffeinated coffee, caffeine, and caffeine with coffee.  

Participants were given a standardised breakfast labelled with 
13

C-octanoic acid and 225 

mL of treatment beverage and a capsule containing either caffeine (2 mg∙kg
-1

) or 

placebo.  2 h later, another 225 mL of the treatment beverage and capsule was 

administered.  4.5 h after breakfast, participants were given access to an ad libitum meal 

for determination of energy intake.  Energy intake was not significantly different 

between the trials; other than main effects of time, no significant differences were 

detected for appetite sensations or plasma glucose between treatments.  Gastric 

emptying was not significantly different across trials.  Separately and in combination, 

caffeine and coffee did not influence energy intake. 

The final research study, Study 4, sought to determine if combining exercise 

and caffeine supplementation was more effective for promoting acute energy deficits 

and manipulations to substrate metabolism than exercise alone.  Fourteen recreationally-

active participants completed a resting control trial (CON), a placebo-exercise trial 

(EX), and a caffeine-exercise trial (EX+CAF, 2x 3 mg∙kg
-1

 of caffeine 90 min before 

and 30 min after exercise) in a randomized, double-blinded design.  Trials were 4 h in 

duration with 1 h of rest, 1 h of cycling at ~65 % power at V̇O2max or rest, and a 2 h 

recovery.  Two hours after exercise, participants were offered an ad libitum test meal 

where energy and macronutrient intake were recorded.  EX+CAF resulted in 

significantly greater energy expenditure and fat oxidation compared to EX and CON.  A 

trend for reduced energy and fat intake compared to CON was observed.  Consequently, 

EX+CAF created a greater energy deficit.  Caffeine also led to exercise being perceived 

as less difficult and more enjoyable.  These results indicated that caffeine 
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supplementation may be a useful adjunct to encourage exercise participation and 

influence energy balance. 

The results presented in this thesis contribute to the literature by confirming that 

exercise is effective for manipulating acute energy balance.  Furthermore, many 

reviewed studies were conducted within accordance with existing exercise guidelines, 

confirming that these guidelines are adequate for weight maintenance and weight loss. 

Results also suggest that by adding caffeine to an exercise intervention, the exercise task 

may be seen as more tolerable, enjoyable, and a greater weight change may occur with 

time.  This warrants further investigation in overweight/obese individuals. 
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Acute study = ≤ 24 hours in duration 
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DMH = dorsal medial hypothalamus 

CNS = central nervous system 

REI = relative energy intake (ExEE or Resting EE – EI) 

PEDro = Physiotherapy Evidence Database scale 

PRISMA = Preferred Reporting in Systematic Reviews & Meta-analyses 

ES = effect size 

SD = standard deviation 
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