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ABSTRACT

Cognitive performance is influenced by health-related factors
such as physical fitness and nutrition, as well as cognitive exercises such as brain games.
The aim of the present study was to investigate the effect of twelve weeks of resistance
training and creatine hydrochloride supplementation on blood oxygen levels and fatigue in
cognitive activities of middle-aged men.

In the present quasi-experimental study, 36 middle-aged men were
randomly divided into three groups: resistance training + supplement (n = 12), resistance
training + placebo (n = 12), and control group (n = 12). Resistance training was completed
for 12 weeks with a frequency of four sessions per week and an intensity of 70 to 85% of
one repetition maximum. Also, in the supplement group, creatine hydrochloride was
consumed at a rate of three grams per day. Fatigue and arterial oxygen were measured in
two stages: pre-test and post-test, before and after the Mafia game.

A significant decrease in fatigue was observed in the resistance training +
supplement groups (P < 0.001) and resistance training + placebo (P < 0.001) compared to
the control group. The results of blood oxygen levels between the groups in the first and
second stages did not show a significant difference (P > 0.05).
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Introduction

ge-related changes in the brain have a wide
A range of neurocognitive consequences (1).

The first step to achieving neurocognitive

health is to use techniques known to improve
cognitive function (2). Exercise has been shown to be
beneficial for brain structure and function (3). However,
the mechanisms through which exercise exerts its effects
are not fully understood (4). A limited body of evidence
supports the positive impact of physical activity on
cognitive function in young to middle-aged adults. Further
research on this relationship is warranted at this age stage
(5). While research has focused primarily on the benefits
of aerobic exercise in youth and young adults, there is
growing evidence that both aerobic and resistance exercise
are important for maintaining cognitive and brain health,
particularly in healthy individuals (4, 11). Resistance
exercise has been reported to have positive effects on
executive cognitive ability and general cognitive function
(12). There is evidence that resistance exercise has effects
on the central nervous system and improves cognitive
function (4, 12). However, more research is needed to
elucidate the mechanisms by which resistance exercise
affects cognitive function. Creatine and phosphocreatine
are most concentrated in tissues that require a steady or
rapid supply of energy, including skeletal muscle, heart,
and brain (13). Creatine supplementation is a common
supplement, especially in endurance athletes, and in
addition to fitness adaptations (14), its effects on cognitive
performance have also been reported (15). Creatine
supplementation has the potential to improve cognitive
processing, especially in conditions characterized by brain
creatine deficiency, which can result from acute stress
(e.q., exercise, sleep deprivation) or chronic pathological
conditions (e.g., creatine synthase deficiency, mild,
traumatic brain injury, aging, Alzheimer's disease,
depression) (15). There is currently a type of creatine
supplement called creatine hydrochloride that is claimed to
have much greater absorption compared to creatine
monohydrate and does not require a loading period (16).
Several mechanisms, which are not mutually exclusive,
have been proposed to cause central and peripheral fatigue.
In addition, inadequate oxygen delivery, which is
influenced by arterial oxygen content and blood flow, may
contribute to fatigue by affecting both central and
peripheral mechanisms (21). Despite the importance of
resistance training as an intervention associated with
improving cognitive function (4, 12) and the role of
creatine supplementation as an intervention associated
with improving brain function (15), no study has been

conducted to specifically determine the effects of
resistance  training and  creatine  hydrochloride
supplementation on central fatigue and arterial oxygen
levels during recreational cognitive activities, such as
playing Mafia, which highlights the need for the present
study.The aim of the present study was to investigate the
effect of twelve weeks of resistance training and creatine
hydrochloride supplementation on blood oxygen levels and
fatigue in cognitive activities of middle-aged men.

Methods

In the present quasi-experimental study, 36 middle-aged
men were randomly divided into three groups: resistance
training + supplement (n = 12), resistance training +
placebo (n = 12), and control group (n = 12). Resistance
training was completed for 12 weeks with a frequency of
four sessions per week and an intensity of 70 to 85% of one
repetition maximum. Also, in the supplement group,
creatine hydrochloride was consumed at a rate of three
grams per day. After selecting the subjects, the fatigue and
blood oxygen levels of each participant were recorded
before and after the Mafia game. By measuring the
research variables before and after the Mafia game, the
participants were randomly divided into three groups:
resistance training + supplement (12 people), resistance
training + placebo (12 people), and control (12 people).
The training program was completed for twelve weeks,
with a frequency of three sessions per week at an intensity
of 70 to 85% of one repetition maximum. The selected
movements were performed on Saturday, Monday,
Tuesday, and Thursday. After the end of the training
intervention and with a 48-hour rest, the pre-test tests were
measured again in the follow-up or post-test phase. Thus,
the pre-test variables were measured and recorded again
before and after the Mafia game. A repeated measures
analysis of variance test was used for statistical analysis.

Results

A significant decrease in fatigue was observed in the
resistance training + supplement groups (P < 0.001)
and resistance training + placebo (P < 0.001)
compared to the control group. The results of blood
oxygen levels between the groups in the first and
second stages did not show a significant difference
(P > 0.05). Within-group changes showed that the
increase in fatigue was significant in the post-test
compared to the pre-test in all groups. The only
significant increase in oxygen levels in the resistance
training + supplement group was observed in the
second stage (P < 0.001).

Conclusion

The results of the present study indicate that the Mafia game
increases fatigue due to the high mental involvement in
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making the right decision to win the game in this challenge,
however, it does not have a significant effect on arterial
oxygen. Continuously performing a cognitively demanding
task for a long time induces cognitive fatigue and is
associated with a time-related deterioration in objective
performance, the degree of which is referred to as cognitive
fatigue (26). Studies have shown that mental fatigue leads to
a decline in cognitive performance, and it has been reported
that fatigued individuals have difficulty focusing attention,
planning, and changing strategies in the face of negative
consequences (6, 27). Another finding of the present study
was a reduction in fatigue levels during the Mafia game in
both the resistance training and resistance training plus
supplement groups compared to the supplement group,
indicating the positive effects of resistance training on
reducing fatigue during cognitive activity. There is evidence
that participation in sports activities improves fatigue or
delays fatigue and, as a result, improves concentration (27).
Although the neural basis of cognitive fatigue is not well
understood, previous studies have reported changes in neural
activity consistent with the decline of task-related networks
over time (26). Notably, growing evidence points to a
relationship between cognition and measures of muscle
strength and muscle mass (28). Current evidence supports
the role of resistance training, either alone or in combination
with aerobic exercise, for cognitive health benefits and
should be considered as an adjunct therapy for the treatment
of age-related or disease-related cognitive decline (29).
Resistance training has been reported to induce significant
functional changes in the brain, particularly in the frontal
lobe, that are associated with improvements in executive
functions (28). Indeed, these central adaptations induced by
resistance training may influence cognitive performance
(29). Our results specifically demonstrate the positive effects
of resistance training on reducing fatigue perceived as
cognitive fatigue in middle-aged men while playing Mafia.
However, no significant differences in arterial oxygen were
observed between the study groups. In general, resistance
training is suggested as an effective strategy for reducing
fatigue, while creatine phosphate supplementation in this
study did not significantly improve cognitive and
physiological performance. These findings point to the need
for further research into the effects of various supplements
alongside resistance training on improving cognitive and
physical performance in middle-aged individuals.
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