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Introduction

Enhancing physical and cognitive performance with low cost, highly reliable, and widely
available solutions remains essential to overmatching the evolving capabilities of our
adversaries. This annotated bibliography demonstrates that hyperoxia, or the supplementation of
oxygen above 21% at sea level, increases cognitive performance in healthy individuals. This
intervention offers a cost-effective improvement strategy; however, any resultant side effects are
not discussed here.

This report provides a brief summary of the research specific to hyperoxia use as a
cognitive performance enhancement tool. The researchers conducted Google Scholar searches to
identify candidate articles. After reviewing each article, the researchers checked the references
sections to locate additional articles. Through this process, the authors identified 15 articles that

reported the effects of oxygen supplementation on cognitive performance in humans and
provided a direct comparison between ambient air (~20.95% oxygen at sea level) and levels of
hyperoxia (oxygen supplementation). The articles described in this review included cognitive

measures of attention, memory, perception, verbal cognition, visuospatial ability, visual acuity,
and reaction time. Tables 1 and 2 provide descriptions of each study, and the references section
provides an expanded narrative summary of each study based on the availability of information
provided in each article.

Table 1. Details of each article that tested the effects of 100% oxygen

Reference Concentration of # of Research Aspect of Dependent Performance
Oxygen Participants Design Cognitive Measures Enhancement?
Performance
Tested
Andersson, J., 100% 48 (26 male) Within- Perception, Letter No
Berggren, P., subjects attention, identification
Gronkvist, M., memory task, Stroop
Magnusson, S., & task, reading
Svensson, E. span task,
(2002). word-free
recall task,
event-based
recall task
Andersson, J., 100% 48 (30 male) Between- Perception, Letter No
Berggren, P., subjects attention, identification
Gronkvist, M., memory task, Stroop
Magnusson, S., & task, reading
Svensson, E. span task,
(2002). word-free
recall task,
event-based
recall task
Connolly, D.M., & | 100% 12 (6 male) Within- Visual acuity | City Yes, higher
Barbur, J.L. (2009). subjects University visual acuity at
Contrast low contrast
Acuity
Assessment
at photopic
and mesopic
lighting




levels

Moss, M.C.,
Scholey, A.B.
(1996).

100%

105 (not
reported)

Between-
subjects

Memory,
mood

Verbal
memory task,
Profile of
Mood States
(POMS)

Yes, accuracy
increased. No
significant
differences in
mood

Table 2. Details of each article that tested the effects of other levels of oxygen

Reference Concentration of # of Research Aspect of Tests Used Performance
Oxygen Participants Design Cognitive Enhancement?
Performance
Tested
Choi, M., Lee, 30% 8 (8 male) Within- Visuospatial | Visuospatial | Yes; 23%
S., Yang, J., subjects cognition task, fMRI increased
Choi, J., Kim, average accuracy
H., Kim, H,, ... and fMRI
& Chung, S. activation in
(2010). cingulate gyrus
and thalamus
Chung, S., Lee, 30% 12 (6 male) Within- Visuospatial | Visuospatial | Yes; 18%
B., Tack, G., Yi, subjects cognition task, increased
J., Lee, H,, peripheral average accuracy
Kwon, J., ..., & capillary and increased
Sohn, J. (2008). oxygen Sp02
saturation
(Sp02)
Chung, S., 30% 10 (5 male) Within- Verbal Verbal task, Yes, 34%
Iwaki, S., Tack, subjects cognition Sp02, heart average accuracy
G., Yi, J, You, rate increase and
J., & Kwon, J. increase in SpO2
(2006).
Chung, S., 40% 10 (5 male) Within- Working N-back test, Yes, decreased
Kwon, J., Lee, subjects memory heart rate, reaction time,
H., Tack, G., SpO2 increased
Lee, B., Yi, J., & accuracy, but not
Lee, S. (2007). statistically
significant
Chung, S., Lee, 30% 8 (8 male) Within- Visuospatial | Visuospatial | Yes,
B., Tack, G., Yi, subjects cognition task, MRI approximately
J,You, J, & images 23% accuracy
Son, S. (2006). increase, fMRI
activation in the
cerebellum,
occipital lobe,
parietal lobe, and
frontal lobe
Chung, S., Lee, 40% 20 (10 male) Within- Addition task, | Yes, increased
H., Choi, M., subjects Sp02, heart accuracy,
Tack, G., Lee, rate increased SpO2,
B.,YiJ, .., & decreased heart
Lee, B. (2008). rate
Chung, S. & 30% 20 (10 male) Within- memory Memory task, | Yes, increased
Lim, D. (2008). subjects SpO2, heart accuracy of
rate approximately




26%, no

significant
change in
reaction time
Chung, S., Sohn, | 30% 9 (9 male) Within- Verbal Verbal Yes, mean
J., Lee, B., Tack, subjects cognition cognitive accuracy
G., Yi, J, You, task, fMRI increase of 19%
J, ... &
Sparacio, R.
(2006).
Chung, S., Tack, | 43.2% 9 (9 male) Within- Visuospatial | Visual Yes, 15%
G., Choi, M, subjects cognition matching task | decreased
Lee, M, Lee, S, reaction time, no
Choi, J., ..., & significant
Park, S. (2009). change in
accuracy
Chung, S., Tack, | 30% 8 (8 male) Within- Visuospatial | Visuospatial | Yes, increased
G., Kim, I, Lee, subjects cognition task, fMRI accuracy, fMRI
S., & Sohn, J. activation in
(2004). bilateral
occipital, parietal
and frontal lobes
Connolly, D.M., | 14.1% 12 (6 male) Within- Visual acuity | City No, lower visual
& Barbur, J.L. subjects University acuity in 14.1%
(2009). Contrast condition
Acuity
Assessment
at photopic
and mesopic
lighting
levels
Moss, M.C., Not reported. 20 (14 male) Within- Attention, Cognitive Yes, attention,
Scholey, A.B., Compared 4 subjects delayed word | Drug vigilance, and
Wesnes, K. durations of oxygen recall, picture | Research some memory
(1998). supplementation to recall, (CDR) functions were
ambient air reaction time, | computerized | positively
number assessment affected by
vigilance, system oxygen
long term administration
memory,
memory
scanning,
spatial
memory,
alertness,
calmness,
contentedness
Scholey, A, Not reported 31 (11 male) Between- Memory and | Word recall, | Yes, increased
Moss, M., subjects attention reaction time | word recall and
Neave, N., & task improved
Wesnes, K. reaction time
(1999).
Scholey, A.B., Not reported 20 (14 male) Between- memory Word recall, | Yes, decreased
Moss, M.C., subjects forward and reaction time and
Wesnes, K. backward increased
(1998). digit span accuracy on
task word recall task




Conclusion

One hundred percent oxygen supplementation renders varying effects on measures of
cognition.

In the range of 30-45%, supplemental oxygen significantly increases multiple aspects
of cognition and information processing.
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program on a computer. SpO2 and heart rate were continuously collected throughout data
collection. Participants were also asked to determine which condition they believed they
were assigned to following data collection.

Compared to baseline performance, results indicated that those in the hyperoxia condition
had faster reaction times and increased accuracy on the memory task than individuals in
the ambient air condition. Individuals in the hyperoxia condition also exhibited
significantly higher SpO2 than those in the ambient air condition. Further, in both
conditions, a significant interaction existed between increased heart rate and
improvement reaction time. The results of this study support the notion that hyperoxia
enhances cognitive performance.
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distractor task, and word recall accuracy. During these phases, SpO2 and heart rate were
monitored. Results confirmed that oxygen supplementation significantly enhanced
cognitive performance compared to the ambient air group. Participants who were
received supplemental oxygen recalled more words, had faster reaction times, and
exhibited significant hyperoxia during gas administration, word presentation, and the
reaction-time task. Both groups showed increased heart rate during supplementation
administration. In the oxygen group, the greatest improvements in performance were
recorded in participants with higher SpO2. In the control group, greater cognitive
improvement was associated with increased heart rate.
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