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Study Design
• Twenty-two tactically trained participants
• n = 5 women, 21.6 ± 3.8 years

• Double-blinded, counterbalanced, placebo-
controlled, randomized, within subjects

CONCLUSIONS

• While further research is needed, combining caffeine 
and theacrine, thereby consuming lower caffeine 
doses, may improve cognitive performance during 
physically and psychologically demanding military 
operations to a similar degree as higher-doses of 
caffeine

• The combination offers a non-pharmacological 
intervention for:
• Those who experience side effects with caffeine
• Mitigating the impact of physical and cognitive 

stress on reaction times

ABSTRACT

Introduction: Optimizing human performance under stressful physical and cognitive conditions is 
paramount during high-stakes military operations. As such, interventions to improve warfighter 
performance by mitigating task-induced cognitive performance deficits are necessary. While caffeine 
is the mostly widely consumed psychoactive substance in the world, the common side effects (i.e.
anxiety, shakiness, irritability) may be detrimental to some warfighter operations. Theacrine, a 
purine alkaloid similar in structure to caffeine but with a longer half-life, less habituation, and fewer 
side effects, is proposed as a caffeine-alternative to enhance cognitive resilience.

Purpose: To investigate the effect of caffeine and theacrine on reaction times (RT) after a 30-min 
bout of treadmill-based high-intensity interval exercise (HI).

Methods: Tactically-trained participants (N=22; 22% female, age=21.6±3.8 y) completed one 
baseline and three experimental visits. Baseline included familiarization with a 30-s go/no-go RT test 
and a graded exercise test to determine maximal oxygen uptake (VO2max). Experimental sessions 
were double-blinded, counterbalanced, placebo-controlled, randomized, and separated by ≥96 
hours. Participants completed initial RT testing (BL), then consumed either 300 mg caffeine [C], 150 
mg caffeine + 150 mg theacrine [CT], or placebo [P]. RT tests were repeated 60-min post 
supplementation, immediately prior to exercise. The exercise bout consisted of 10, one-minute work 
intervals at >90% VO2max, separated by 120-sec recovery intervals at 40% VO2max, except after the 
4th and 8th (E8) intervals, during which participants repeated RT tests. RT tests were also repeated 
immediately (PE) and 30-min post-exercise. RT differences across time and condition were analyzed 
using repeated measures one-way ANOVAs in R (α=0.05). Post hoc tests with the Holm correction 
method were conducted when significant main effects were present. Data are presented as mean 
differences ± SE.

Results: There were significant time (P< 0.001) and condition (P=0.003) main effects. Post hoc tests 
revealed faster RT after E8 (-18 ± 6 ms, P=0.006) and PE (-17 ± 6 ms, P=0.008) compared to BL. 
Additionally, RT was faster with C compared to P (-13 ± 4 ms, P=0.002). There were no significant 
differences between C and CT (-5 ± 4 ms, P=0.160) or CT and P (-8 ± 4 ms, P=0.092).

Conclusion: On average, ingestion of C, but not CT, was associated with faster RTs in tactical 
personnel following HI compared to P, though the combination was similar to the higher-dosed 
caffeine only. Future investigations with higher theacrine doses, both in isolation or combined with 
caffeine, should be conducted. Chronic supplementation, longer exercise durations, or different 
cognitive performance metrics should also be studied to further understand the efficacy of theacrine
under multiple conditions. Additionally, comparing side effects from caffeine and caffeine-theacrine
combinations should be included in future analyses.

Practical Applications: While additional research is needed, combining caffeine and theacrine, 
thereby consuming lower caffeine doses, may improve cognitive performance during physically and 
psychologically demanding military operations to a similar degree as higher-doses of caffeine. The 
combination offers a non-pharmacological intervention for those who experience side effects with 
caffeine to mitigate the impact of physical and cognitive stress on reaction times.

METHODS

RESULTS

INTRODUCTION

• Optimizing human performance under 
stressful physical and cognitive conditions is 
paramount during high-stakes military 
operations
• This highlights the need for interventions 

aimed at mitigating task induced cognitive 
performance deficits

• While caffeine is the mostly widely consumed 
psychoactive substance in the world, some of 
its side effects may be undesirable

• Theacrine, a purine alkaloid similar in 
structure to caffeine but with a longer half-
life, less habituation, and fewer side effects, 
is proposed as a caffeine alternative to 
enhance cognitive resilience

Statistical Analysis
• RM ANOVAs (α=0.05) were used to evaluate 

reaction times, and significant interactions were 
decomposed using the Bonferroni correction

• Data are presented as mean differences ± SE

University of South Carolina, Columbia, SC, 29201

• There were significant time (P< 0.001) 
and condition (P=0.003) main effects
• Post hoc tests revealed faster RT after 

E8 (-18 ± 6 ms, P=0.006) and PE (-17 ±
6 ms, P=0.008) compared to BL

• Additionally, RT was faster with C 
compared to P (-13 ± 4 ms, P=0.002)

• There were no significant differences 
between C and CT (-5 ± 4 ms, 
P=0.160) or CT and P (-8 ± 4 ms, 
P=0.092)

PURPOSE

• To investigate the effect of caffeine and 
theacrine on reaction times (RT) after a 30-
min bout of treadmill-based high-intensity 
interval exercise 
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Study Products
• C: 300mg caffeine 
• CT: 150mg caffeine + 150mg theacrine
• P: Placebo 

Figure 1. Outline of Experimental Visit Protocol

Figure 2: Percent change relative to baseline of APS 
anti-target CVRT



Baseline 
Assessment

• RT testing

Supplementation
• Wait 60-min

Post Supplementation 
Assessment

• RT testing

High-Intensity Exercise
• 10x
• 60-s > 90% VO2max
• 120-s 40% VO2max

• RT testing conducted 
after the 4th and 8th

intervals

Post Exercise (0-min) 
Assessment

• RT testing

Post Exercise (30-min) 
Assessment

• RT testing


