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| have one potential conflict of interest in relation to this
presentation: The application for a non-provisional patent
related to macronutrient-impregnated coffee filters.
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Coffee & Caffeine:
Popularity / Market

e Coffee: 83% of
Americans drink
it.1

* 1/3 of Americans
(offe drink specialty
”h‘fpjl coffees.!

) 1. National Coffee Association, 2013

Lonnie Lowery, MA, MS, PhD, RD, LD, FISSN 2019 NSCA PERSONAL TRAINERS

Gender Differences in Response to Pre-Exercise Stimulants VIRTUAL CONFERENCE



AMeTICANS aoes 18-39
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Americans ages 604 down 7%

65/ from 55% to 49%
Only © had an espresso-based beverages in the past

day, but...
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Coffee and Caffeine:
Variation in products

“Another notable find is the wide range of caffeine
concentrations (259-564 mg/dose) in the same coffee
beverage obtained from the same outlet on six
consecutive days.”

-McCusker, Journal of Analytical Toxicology, 2003
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Coffee and Caffeine: Variation
in products

The same coffee from the same outlet on different myi%gci.eng
days can have very different caffeine content

; @jeukendrup
www.mysportscience.com
564.4

498.2 Caffeine content of Starbucks Breakfast blend
. McCusker et al J Anal Toxic 27(7): 520-522, 2003
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Caffeine:
Mechanisms of action

CNS excitability
Peripheral NS

Catecholamines (EPI, Dopamine)
Adenosine antagonism

Direct effects on muscle tissue
SR calcium efflux =2

Analgesia
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Mechanisms:
Augmenting the Stretch
Reflex

prior stretch

=
Intrafusal
(muscle spindle)
input from

Enhanced reflexive
output to extrafusal
(normal force-producing)
muscle fibers
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Coffee & Caffeine: Media Attention,
Risks

Main side effects of

Caffeine

Eyes: Central:
- Blurred vision - Drowsiness
- Decreased or
Sense of balance: mclreased n
- Dizziness gy Trur;t
ﬁ v = Anxiety
Mouth: - - Confusion
- Dryness ) - Irritability
el - Insomnia
Skin:
- Flushing / . Systemic: <:|
- Cold sweats % - Hyperglycemia
- Pallor

Muscular: <:|
Heart: - Tremor
- Fast heartbeat Gastric:
- Nausea
- Ache
breath odor Urinary:

- Troubled A -Increased
breathing §  urination
. - Ketones

. in urine

Intestinal

Respiratory:
- Fruit-like
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Coffee & Caffeine: Risks &
Benefits

* Although energy drinks have
been linked to specific
cardiovascular events in prone
persons?, coffee has had a
more beneficial reception?

* Reduced Type Il DM risk?
* Reduce HTN?

* Reduced depression and
obesity?

 Reduced oral cancer risk3#

Jonjev, Z. & Bala G., 2013;

O’Keefe, J., et al. ] Am Coll Cardiol. 2013
Radoi, L, et al. Cancer Epidemiol. 2013
Hildebrand, J. Am J Epidemiol. 2013

HwnN e
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Coffee Research: What Else Can

Interfere?
(Controls, Subpopulations)

Prior intake
24 h, Breakfast

Withdrawal
Subpar control group

STARBUEKS

Hawthorne Effect

Fitness Status

Exercise Type
Single effort, 30 s anaerobic
Endurance
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Women: Not slightly smaller men

Body size and “competing” hormones affect dosing and
caffeine breakdown in the bloodstream.

* Relative vs. absolute * Timing with exercise
dosing

e Relative vs. absolute
performance

e External validity

e Estrogen (natural or
birth control)

* Coffee vs. energy drink
vs. pill vs. gum
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Women: Not slightly smaller men

Body size and “competing” hormones affect dosing and
caffeine breakdown in the bloodstream.

* “Consistent with previous results found in
younger women, these results indicate that
exogenous estrogen in older women may inhibit
CYP1A2-mediated caffeine metabolism.”

-Pollock, 1999
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Women: Other issues

Bench Press Power x Caffeine Habituation Interaction
Covaried for Body Mass, F(2, 19)=2.8663, p=.08163 (trend)

650
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550 +

500

Power (W)

400

350

300

H N
Caffeine Experience (Habituated vs. Naive) B OCF

Mohney, 2015
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How do we know?

Mental and physical tests can be performed after pre-
workout ingestion of dietary stimulants.

* Subjective Alertness,
focus, sense of energy
(1-5 scale)

e Strict bench press
“speed work” (velocity,
power at 50% 1RM)

e Submaximal stretch
reflex: max dynamic
effort (m/s, W)

Bike sprints?
e Vertical jump?

e Serum adrenaline

Serum caffeine
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How do we know?

Mental and physical tests can be performed after pre-
workout ingestion of dietary stimulants (coffee).

Alertness During Reflexive Bench Press

Current effect: F(2, 16)=13.661, p=.00035
Vertical bars denote +/- standard emors
48

*

_ )
i r \

44+ Mostly trend
42022
421 d/t ( \

40 women?
38 |

36 |

3.4444
34}
32+

30

Alertness (1-5)

28}
26 |

:

2
WVIA DCF WTR

e Smith, 2016

24

e e Lonnie Lowery, MA, MS, PhD, RD, LD, FISSN 2019 NSCA PERSONAL TRAINERS

NATIONAL STRENGTH AND_ Gender Differences in Response to Pre-Exercise Stimulants VIRTUAL CONFERENCE



How do we know?

Mental and physical tests can be performed after pre-
workout ingestion of dietary stimulants (coffee).

Bench Press Power: Coffee x Sex Interaction
Current effect F(1, 21)=4.9673, p=.03689
800

* 1
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How do we know?

Mental and physical tests can be performed after pre-
workout ingestion of dietary stimulants (coffee).

Percent Change Epinephrine: Drink x Sex Interaction
Current effect: F(1, 16)=3.0958, p=.09760
Effective hypothesis decomposition

Vertical bars denote +/- standard errors
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How do we know?

Does all that adrenaline hamper dietary carbohydrate
metabolism?

“Various coffee components had a neutral of
positive role in the metabolism of glucose and
muscle glycogen...

...Coffee beverages should be tested as an option
for athletes’ glycogen recovery.”
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How do we know?

Mental and physical tests can be performed after pre-
workout ingestion of dietary stimulants (caffeine gum).

Serum Caffeine Responses to Military Energy Gum (by Sex) in Soccer Players

In preparation

T T
 —
/ T /I
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/
... Myers and Fees,

: " - + 201S.
TIE (min.) = In preparation

(ug/ml)

um caffeine
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Practical Applications

1. Women are not slightly smaller men.

2. Mental, physical, and performance comparisons
between sexes can be done by considering
absolute and relative comparisons (or statistical
adjustments for body size or baseline).

3. Comparatively-elevated serum caffeine and
adrenaline (epinephrine) in women support careful
comparisons showing women may “get more out of
a cup of coffee” (underlying mechanisms).

4. Caffeine absorption across the oral mucosa, such as
with caffeine gum is rapid, perhaps particularly in
women.
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