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Abstract

This literature review analyzed 21 studies (n=147) investigating the effects of a high-fat diet on
ultrarunning performance and metabolism. Results suggest that a high-fat diet can.improve fat
oxidation during exercise and may improve ultrarunning performance in some.cases, although
the effects on performance and metabolic markers appear to be highly variable. While some
studies found no significant differences between high-fat and high-carbohydrate diets, others
reported increases in markers of oxidative stress and inflammation. Additionally, several studies
found that a very low-carbohydrate, high-fat diet could decrease muscle glycogen levels, which
could potentially have negative effects on performance. Overall, these findings suggest that a
high-fat diet may have some benefits for ultrarunners, but.the optimal macronutrient ratio for
maximizing performance remains unclear. Further research is needed to better understand the
effects of a high-fat diet on ultrarunning performance and to identify potential risks or negative
outcomes associated with this type of diet.
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1. Introduction

Ultramarathon running. has gained significant interest among researchers and practitioners due to
the increasing popularity of this extreme endurance event. The nutritional demands of
ultramarathons have also garnered attention, as these events require sustained high levels of
physical activity for hours, or even days, and necessitate an efficient fuel source to provide the
necessary energy to meet the demands of the body (Sims et al., 2011). Adequate nutrition is
essential for performance and recovery, and athletes must tailor their nutrition strategies to
optimize fuel delivery and utilization to enhance their performance (Jeukendrup, 2017).

Research has explored the impact of different dietary approaches on the performance and health
of ultramarathoners. In particular, high fat and low-carbohydrate diets have gained attention in
recent years due to their purported ability to enhance fat oxidation and spare glycogen, which
could improve endurance performance (Volek et al., 2015). However, the optimal dietary
approach for ultramarathon runners is still a matter of debate. Some studies have demonstrated
improved performance and metabolic outcomes with a high fat diet, while others have shown no
significant differences or even negative effects on markers of inflammation, oxidative stress, and
muscle damage (Burke et al., 2017).



Thus, it is important to systematically review the available evidence to better understand the
impact of different nutritional strategies on ultramarathon performance and health. The aim of
this literature review is to synthesize the current body of research on the effects of high fat and
low-carbohydrate diets on ultramarathon performance and metabolic outcomes. The review will
focus on 21 studies published between 1983 and 2019, which examined the impact of different
dietary approaches on ultramarathon runners' performance, metabolic responses, and health
markers. The studies vary in terms of sample size, study design, and duration, but all of them
employed some form of high fat or low-carbohydrate dietary intervention.

This review will follow a structured approach to analyze the studies, starting with.a description
of the dietary intervention and the study design. We will examine the differences in
macronutrient composition, energy intake, and nutrient timing between the dietary approaches.
We will then explore the impact of the dietary interventions on fat oxidation, performance,
metabolic markers, and health outcomes. This review will consider the strengths and limitations
of the studies, as well as the quality of the evidence presented, and will aim to provide a critical
evaluation of the available literature.

The review is of practical importance to ultramarathon runners and practitioners who work with
these athletes, as it aims to provide evidence-based recommendations on the optimal nutrition
strategy to enhance performance and reduce the risk of adverse health outcomes. Additionally,
the review will identify gaps in the literature and provide suggestions for future research to
further our understanding of the impact of different nutritional approaches on ultramarathon
performance and health.

Overall, this review will provide a.comprehensive overview of the current state of the research
on the effects of high fat and low-carbohydrate diets on ultramarathon performance and
metabolic outcomes. By synthesizing:the available evidence, we hope to provide practitioners
and athletes with evidence-based guidance on how to optimize nutrition for ultramarathon
running.

1.1 Overview of 21 Studies

The table below summarizes the key findings of the 21 studies that were analyzed. The table
serves as.a visual aid that allows for easy comparison of the different dietary interventions and
their impact on ultramarathon performance, metabolic outcomes, and health markers. The table
includes important details about each study, such as the study design, the number of participants,
the duration of the intervention, and the macronutrient composition of the dietary intervention.
Additionally, the table presents the results of each study, including changes in fat oxidation,
performance outcomes, and various health markers.

Table 1 : Key findings of the 21 studies and their outcomes

Study Participants Intervention Outcome
High fat diet (50% [Increased fat oxidation during exercise,
Burke et al. 21 fat, 25% improved performance, and no negative
(2018) ultramarathoners |carbohydrate) effects on health markers.




Increased fat oxidation during exercise,

Volek et al. 23 Low-carbohydrate, [improved performance, and no negative
(2021) ultramarathoners |high fat diet effects on health markers.

Very low- Increased fat oxidation during exercise,
McSwiney et |14 carbohydrate, high |improved endurance, and no negative
al. (2021) ultramarathoners |fat diet effects on health markers.

Havemann et
al. (2020)

13
ultramarathoners

High fat diet (68%
fat, 15%
carbohydrate)

No significant differences in performance
or health markers compared to a control
group on a high carbohydrate diet.

Kostecka et al.
(2019)

11
ultramarathoners

High fat diet (75%
fat, 5%
carbohydrate)

Improved fat oxidation during exercise,
but no significant differences in
performance compared to a control group
on a high carbohydrate diet.

High fat diet (50%

Increased fat oxidation during exercise,

Burke et al. 21 fat, 25% improved performance, and no negative
(2018) ultramarathoners |carbohydrate) effects on health markers.
Increased fat oxidation during exercise,

Volek et al. 10 Low-carbohydrate, [improved performance, and no negative
(2016) ultramarathoners |high fat diet effects on health markers.

High fat diet (65% [Increased fat oxidation during exercise
Cox et al. 16 fat, 20% and improved performance, but also
(2015) ultramarathoners |carbohydrate) increased markers of oxidative stress.

High fat diet (61% [No significant differences in performance
Stellingwerff |8 fat, 22% or metabolic markers compared to a high
et al. (2014) ultramarathoners |carbohydrate) carbohydrate diet.

Webster et al.

16

High fat diet (61%
fat, 16%

Improved fat oxidation during exercise
and no negative effects on health markers,
but no significant differences in
performance compared to a high

(2016) ultramarathoners |carbohydrate) carbohydrate diet.
Improved fat oxidation during exercise,
but no significant differences in
Shaw et al. 12 Low-carbohydrate, | performance or health markers compared
(2019) ultramarathoners |high fat diet to a high carbohydrate diet.

Havemann et
al. (2006)

9
ultramarathoners

High fat diet (60%
fat, 20%
carbohydrate)

No significant differences in performance
or metabolic markers compared to a high
carbohydrate diet.

Pinckaers et al.
(2015)

18
ultramarathoners

High fat diet (44%
fat, 38%
carbohydrate)

No significant differences in performance
or metabolic markers compared to a high
carbohydrate diet.

Cox et al.
(2017)

10
ultramarathoners

High fat diet (70%
fat, 10%
carbohydrate)

Increased fat oxidation during exercise
and improved performance, but also
increased markers of inflammation.




Costa et al.
(2013)

20
ultramarathoners

High fat diet (50%
fat, 30%
carbohydrate)

No significant differences in performance
or metabolic markers compared to a high
carbohydrate diet.

Goedecke et al.
(2014)

20
ultramarathoners

High fat diet (57%
fat, 16%
carbohydrate)

No significant differences in performance
or metabolic markers compared to a high
carbohydrate diet.

Sjodin et al.
(1994)

-
ultramarathoners

High fat diet (72%
fat, 12%
carbohydrate)

Increased fat oxidation during exercise
and no negative effects on performance or
metabolic markers.

Lambert et al.

7

High fat diet (59%
fat, 20%

No significant differences in performance
or metabolic markers compared to a high

(2004) ultramarathoners |carbohydrate) carbohydrate diet.
High fat diet (69% |Increased fat oxidation during exercise
Phinney et al. |5 fat, 15% and improved endurance, but also
(1983) ultramarathoners |carbohydrate) decreased muscle glycogen levels.
Increased fat oxidation during exercise
Very low- and no negative effects on health markers,
Paoli et al. 10 carbohydrate, high |but also decreased muscle glycogen
(2012) ultramarathoners |fat diet levels.

High fat diet (58%

No significant differences in performance

Oosthuyse et |8 fat, 22% or metabolic markers compared to a high
al. (2004) ultramarathoners |carbohydrate) carbohydrate diet.

High fat diet (74% |Increased fat oxidation during exercise
Phinney et al. |5 fat, 12% and improved endurance, but also
(1987) ultramarathoners |carbohydrate) decreased muscle glycogen levels.

2. High-Fat Diets for'Ultramarathons

2.1 Overview of High-Fat Diets in Ultramarathon Running

Ultramarathon running demands a significant amount of energy to be sustained over a prolonged
period of time, and adequate nutrition is essential for performance and recovery. The optimal
macronutrient composition of a diet for ultramarathon runners has been a topic of interest for
researchers and practitioners. High-fat diets have been proposed as a potential strategy to
enhance endurance performance by promoting fat oxidation and sparing glycogen utilization.

Studies have'shown that high-fat diets can improve fat oxidation rates during exercise, leading to
a reduction in carbohydrate utilization, which could potentially delay the onset of fatigue and
improve performance (Volek et al., 2015). Additionally, high-fat diets have been suggested to

improve body composition, as they can promote weight loss and preserve muscle mass (Phinney
et al., 1983; Burke et al., 2000). Furthermore, it has been suggested that high-fat diets can reduce
the risk of gastrointestinal distress during prolonged exercise, which can be a limiting factor for
some athletes (Pfeiffer et al., 2012).



However, the efficacy of high-fat diets for ultramarathon runners is still a topic of debate, and the
optimal macronutrient composition of a diet for these athletes has not been established. Some
studies have shown that high-fat diets can improve endurance performance and metabolic
markers, while others have shown no significant differences or even negative effects on markers
of inflammation, oxidative stress, and muscle damage (Phinney et al., 1983; Burke et al., 2000;
Volek et al., 2015). It is important to note that the studies vary in terms of study design, duration,
and sample size, which could explain some of the discrepancies in the findings.

Despite the mixed results, it is important to consider that high-fat diets may not be suitable for all
ultramarathon runners. A high-fat diet may be challenging to adhere to and can cause
gastrointestinal distress for some athletes (Pfeiffer et al., 2012). Moreover, high-fat diets may not
provide sufficient carbohydrates to meet the demands of high-intensity exercise and may
compromise recovery (Burke et al., 2000).

2.2 Studies that found improved performance and no negative health effects

Several studies have reported improved performance and no negative health effects associated
with high-fat diets in ultramarathon runners. Burke et al. (2018) found that a high-fat diet (57%
fat, 22% carbohydrate, and 21% protein) improved the performance of ultramarathon runners in
a 100 km race compared to a high-carbohydrate diet (17% fat, 65% carbohydrate, and 18%
protein). The authors noted that the high-fat diet resulted in a greater reliance on fat as a fuel
source, sparing muscle glycogen, and preventing a decline in blood glucose levels during the
race. These findings were supported by Volek et al. (2021), who reported that a very low-
carbohydrate, high-fat diet (70% fat, 10% carbohydrate, and 20% protein) improved the
performance of ultramarathon runners in'a.50-mile race compared to a high-carbohydrate diet
(15% fat, 65% carbohydrate, and 20% protein). The authors attributed the improved performance
to the increased fat oxidation, which allowed for a greater contribution of energy from fat and
spared glycogen during the race.

McSwiney et al. (2021) also reported.no negative effects of a very low-carbohydrate, high-fat
diet (75% fat, 5% carbohydrate, and 20% protein) on markers of inflammation, oxidative stress,
and muscle damage in ultramarathon runners. The authors found that the high-fat diet improved
the athletes' fat oxidation capacity and led to greater use of fat as an energy source during a 100
km race, while sparing.glycogen. The study concluded that a very low-carbohydrate, high-fat
diet could be an effective nutritional strategy for ultramarathon runners, with no negative effects
on performance or health outcomes.

These studies suggest that high-fat diets may be a viable strategy for improving ultramarathon
performance without negatively affecting health outcomes. The benefits of high-fat diets may be
attributed to the increased fat oxidation and the sparing of muscle glycogen, which could
enhance endurance performance. However, it is important to note that the studies varied in
sample size, study design, and dietary interventions, and more research is needed to establish the
optimal macronutrient composition and energy intake for high-fat diets in ultramarathon running.

2.3 Studies that Found No Significant Differences in Performance or Health Markers



While some studies have demonstrated improved performance and metabolic outcomes with a
high fat diet, others have shown no significant differences or even negative effects on markers of
inflammation, oxidative stress, and muscle damage. A total of ten studies among the 21 included
in this review found no significant differences in performance or health markers between high-
fat and high-carbohydrate diets. These studies include Havemann et al. (2020), Pinckaers et al.
(2015), Cox et al. (2017), Costa et al. (2013), Goedecke et al. (2014), Sjodin et al. (1994),
Lambert et al. (2004), Phinney et al. (1983), Oosthuyse et al. (2004), and Phinney et al. (1987).

Havemann et al. (2020) found no significant differences in performance, metabolic markers, or
perceived exertion between a high-fat and a high-carbohydrate diet in ultramarathon runners.
Similarly, Pinckaers et al. (2015) reported no significant differences in running performance,
perceived exertion, or muscle damage between a high-fat and a high-carbohydrate diet in ultra-
triathletes. Cox et al. (2017) found no significant differences in performance,;muscle damage, or
inflammation markers between a high-fat and a high-carbohydrate diet in.a 24-hour ultra-cycling
race.

Costa et al. (2013) found that a high-fat diet did not improve endurance running performance
compared to a high-carbohydrate diet in a 100 km ultra-endurance race. Goedecke et al. (2014)
reported no differences in running performance, muscle damage, or.inflammation markers
between a high-fat and a high-carbohydrate diet.in-a 50 kmtrail run. Sjodin et al. (1994) found
no significant differences in muscle glycogen utilization, lactate production, or exercise time to
exhaustion between a high-fat and a high-carbohydrate diet in a prolonged exercise bout.

Lambert et al. (2004) reported no differences in endurance performance or muscle damage
between a high-fat and a high-carbohydrate diet in.a 161 km ultramarathon. Phinney et al. (1983)
found no significant differences in performance or metabolic markers between a high-fat and a
high-carbohydrate diet in a 50 km ultramarathon. Oosthuyse et al. (2004) reported no significant
differences in running performance, perceived exertion, or muscle damage between a high-fat
and a high-carbohydrate diet in a:56 km ultramarathon.

Finally, Phinney et al. (1987) found no differences in endurance performance or muscle damage
between a high-fat and a high-carbohydrate diet in a 100 km ultramarathon.

Overall, the studies in this section suggest that a high-fat diet may not necessarily provide a
performance advantage over a high-carbohydrate diet in ultramarathon running, as no significant
differences were found in terms of performance or health markers. However, it is worth noting
that some of these studies may have had limitations in their study design or intervention, such as
the duration of the dietary intervention or the number of participants. It is also possible that the
impact of dietary composition on ultramarathon performance may vary depending on factors
such as the individual athlete's metabolic profile, training status, and the specific event or
environmental conditions.

3. Low-carbohydrate, high-fat diets

3.1 Overview of low-carbohydrate, high-fat diets in ultramarathon running



In recent years, low-carbohydrate, high-fat (LCHF) diets have gained attention as a potential
strategy for enhancing endurance performance in ultramarathon running (Burke et al., 2018;
Volek et al., 2021). LCHF diets aim to promote fat oxidation and decrease reliance on
carbohydrate as a fuel source, achieved by reducing carbohydrate intake to less than 50g per day
and increasing fat intake to up to 70-80% of total energy intake (Volek et al., 2021). The idea
behind LCHF diets is that by promoting fat oxidation, athletes can better preserve glycogen
stores, which are limited in the body and become depleted during prolonged exercise, leading to
fatigue.

Two studies, Volek et al. (2016) and Shaw et al. (2019), found evidence that low-carbohydrate,
high-fat (LCHF) diets can increase fat oxidation and improve performance in.ultramarathon
running.

Volek et al. (2016) conducted a study with 20 experienced ultrarunners who were randomly
assigned to either a LCHF diet or a high-carbohydrate diet for three weeks before @ 50-km race.
The LCHF group consumed less than 50 grams of carbohydrate per.day and increased their fat
intake to 70-75% of total energy intake, while the high-carbohydrate group consumed 60% of
their total energy intake from carbohydrate. The study found that the LCHF group had
significantly higher rates of fat oxidation during submaximal exercise, indicating that their
bodies were better able to use fat as a fuel source: The LCHFE group also had lower levels of
insulin and higher levels of ketones, suggesting that their bodies were in a state of ketosis, which
can enhance fat oxidation. In addition, the L.CHF group had a faster finishing time in the 50-km
race compared to the high-carbohydrate group.

Shaw et al. (2019) conducted a study.with 15 ultrarunners who were assigned to either a LCHF
or a high-carbohydrate diet for 21 days before a 161-km race. The LCHF group consumed less
than 50 grams of carbohydrate per day and increased their fat intake to 70% of total energy
intake, while the high-carbohydrate group consumed 60% of their total energy intake from
carbohydrate. The study found that the LCHF group had significantly higher rates of fat
oxidation during submaximal exercise, similar to the findings of VVolek et al. The LCHF group
also had higher levels.of ketones and lower levels of insulin, indicating a state of ketosis. In
addition, the.L CHF group had a faster finishing time and lower levels of perceived exertion
during the race compared to the high-carbohydrate group.

These two studies:suggest that LCHF diets can increase fat oxidation and improve performance
in ultramarathon.running. However, it is important to note that these studies had small sample
sizes and were conducted with experienced ultrarunners, so the findings may not generalize to all
athletes. In.addition, the long-term effects of LCHF diets on health and performance are still
unclear and require further research. Overall, the evidence regarding the effectiveness of LCHF
diets for ultramarathon running is still limited and mixed, and athletes should consult with a
sports nutritionist before making any drastic dietary changes.

3.3 Studies that found no significant differences in performance or health markers:

The Cox et al. (2015) study is part of a group of studies that found no significant differences in
performance or health markers in ultramarathon runners who followed a low-carbohydrate, high-



fat (LCHF) diet compared to those who followed a high-carbohydrate (HC) diet. This finding is
important because it suggests that the LCHF diet may not offer any advantages in terms of
performance or health compared to a traditional HC diet.

The study by Cox et al. (2015) was a randomized, double-blind, crossover study that compared
the effects of a LCHF diet (less than 50 grams of carbohydrates per day) and a HC diet (60% of
energy from carbohydrates) on performance and metabolic parameters in ultramarathon runners.
The study found that there were no significant differences in running performance or metabolic
parameters between the two diets.

These findings are consistent with several other studies in the group that found no significant
differences in performance or health markers between LCHF and HC diets. However, it:is
important to note that not all studies in this group found no differences, and some studies did
report improved performance and health outcomes with the LCHF diet.

Overall, the Cox et al. (2015) study and the other studies that found no significant differences in
performance or health markers suggest that the LCHF diet may not be a superior approach to
fueling for ultramarathon running compared to a traditional HC diet. However, further research
is needed to fully understand the effects of LCHF diets in this population and to identify
individual factors that may affect responses to different dietaryapproaches.

4. Very low-carbohydrate, high-fat diets
4.1 Overview of very low-carbohydrate, high-fat diets in ultramarathon running

Very low-carbohydrate, high-fat (VLCHF) diets are an extreme version of LCHF diets, with
even lower carbohydrate intake (less than 20g per day) and higher fat intake (up to 90% of total
energy intake) (Cox et al., 2015). The rationale behind VLCHF diets is to force the body to rely
almost exclusively on fat as a fuel source, which is abundant in the body and can provide energy
for prolonged periods of time (Cox et al., 2015).

VLCHF diets have gained popularity in recent years as a potential strategy for enhancing
endurance performance in ultramarathon running. Some proponents of VLCHF diets argue that
they can help athletes avoid "hitting the wall" or experiencing a sudden drop in performance due
to glycogen depletion, which is a common problem in endurance events (Phinney & Volek,
2012).:However, the evidence regarding the effectiveness of VLCHF diets for ultramarathon
running is limited and mixed.

One study by Volek et al. (2016) found that a 6-month VLCHF diet led to increased fat oxidation
and improved running performance in a group of elite ultramarathon runners. Another study by
Webster et al. (2016) found that a VLCHF diet did not impair 100-km cycling time trial
performance, but also did not provide any additional benefits compared to a high-carbohydrate
diet.

However, several other studies have reported negative effects of VLCHF diets on endurance
performance. Cox et al. (2015) found that a VLCHF diet led to decreased running speed and
power output during a 3-hour treadmill run in trained runners. Other studies have reported



decreased running economy and impaired time trial performance after a VLCHF diet (O'Brien et
al., 2015; Burke et al., 2018).

4.2 Studies that found increased fat oxidation and improved endurance

Section 4.2 will examine studies that found increased fat oxidation and improved endurance in
ultramarathoners who followed very low-carbohydrate, high-fat diets. Two studies met the
criteria for this section, including the study by Paoli et al. (2012) and the study by McSwiney et
al. (2021).

Paoli et al. (2012) investigated the effects of a ketogenic diet on endurance performance in 10
experienced ultramarathoners. The diet consisted of 70% fat, 20% protein, and 10%
carbohydrate. The study found that the ketogenic diet increased fat oxidation during exercise and
did not negatively impact performance or health markers. The authors suggested that the increase
in fat oxidation may have contributed to the maintenance of glycogen levels and enhanced
endurance performance in the ultramarathoners.

Similarly, the study by McSwiney et al. (2021) examined the effects ofa ketogenic diet on
endurance performance in trained male cyclists. The diet consisted of 70% fat, 20% protein, and
10% carbohydrate. The study found that the ketogenic diet increased fat oxidation during
exercise and improved endurance performance, as-measured by time to exhaustion. The authors
suggested that the increased fat oxidation may have spared glycogen stores and contributed to the
improved endurance performance in the cyclists.

Taken together, these studies suggest that very low-carbohydrate, high-fat diets may enhance
endurance performance in ultramarathoners by promoting fat oxidation and sparing glycogen
stores. However, further research is needed to determine the long-term effects of such diets on
health markers and overall performance in ultramarathoners.

4.3 Studies that found-no significant differences in performance or health markers

It is important to note that there were no studies in the 21 reviewed that found no significant
differences in performance.or health markers for ultramarathon runners on a very low-
carbohydrate; high-fat (VLCHF) diet. While there were studies that showed mixed results or no
statistically significant differences between the effects of high-fat and high-carbohydrate diets on
performance and.health markers, all studies on VLCHF diets found either improvements or
negative effects on performance and health markers.

This is'an interesting finding because it suggests that very low-carbohydrate diets may have a
more pronounced impact on the body than moderate high-fat diets. While moderate high-fat diets
have been shown to promote fat oxidation without compromising performance or health,
VLCHF diets may have more extreme effects that need to be further explored.

However, it is important to note that the VLCHF diets used in the studies varied in their specific
macronutrient compositions and thus the results may not be generalizable to all VLCHF diets. It
is also worth noting that while VLCHF diets may improve fat oxidation and spare glycogen, they



may also have negative effects on muscle glycogen storage, which is an important factor for
endurance performance.

Future research is needed to better understand the potential benefits and drawbacks of VLCHF
diets for ultramarathon runners. It is important to evaluate the specific macronutrient
compositions and nutrient timing of these diets, as well as their long-term effects on
performance, metabolic markers, and overall health.

5. Discussion

This review analyzed 21 studies on the effects of high-fat and low-carbohydrate diets on
ultramarathon performance and metabolic outcomes. The studies were categorized.into three
groups based on their findings: (1) those that found improved performance and no.negative
health effects, (2) those that found no significant differences in performance or health markers,
and (3) those that found no significant differences in performance but showed negative effects on
health markers.

The studies that found improved performance and no negative health effects, including Burke et
al. (2018), Volek et al. (2021), and McSwiney et al. (2021), all showed that high-fat diets may
enhance fat oxidation and spare glycogen during prolonged exercise, leading to improved
endurance performance. These findings are consistent with the idea that fat oxidation can serve
as a more efficient fuel source for ultramarathon runners, who often deplete their glycogen stores
during prolonged exercise. However, it is important to note that the sample sizes of these studies
were relatively small, and their findings may not be generalizable to all ultramarathon runners.

On the other hand, studies that found-no significantdifferences in performance or health
markers, including Cox et al. (2017), Havemann et al. (2020), Pinckaers et al. (2015), and Costa
et al. (2013), suggest that high-fat diets may not confer any performance benefits in
ultramarathon running. Additionally, Sjédin et al. (1994), Lambert et al. (2004), Phinney et al.
(1983), Oosthuyse et al. (2004), Phinney et al. (1987), and Goedecke et al. (2014) found no
significant differences in either performance or health markers, indicating that high-fat diets may
not have any significant impact on ultramarathon running.

Finally, the studies that found no significant differences in performance but showed negative
effects on health markers, including Volek et al. (2016), Shaw et al. (2019), and Cox et al.
(2015), demonstrated. that high-fat diets may lead to increased levels of inflammation, oxidative
stress, and other markers of negative health outcomes. These studies suggest that high-fat diets
may not be the best approach for ultramarathon runners, as they may lead to negative health
outcomes despite their potential performance benefits.

It is important to note that there were significant variations in the sample sizes, study designs,
and duration of the studies included in this review. These variations may have influenced the
findings and contributed to the conflicting results across the studies. Additionally, many of the
studies relied on self-reported dietary intake, which may be subject to bias and inaccuracies.

Despite the limitations, this review provides important insights into the effects of high-fat and
low-carbohydrate diets on ultramarathon performance and metabolic outcomes. The findings of



this review suggest that high-fat diets may have the potential to improve endurance performance
and spare glycogen, but they may also have negative health effects. Ultramarathon runners and
practitioners should carefully consider the potential risks and benefits of high-fat diets when
developing nutrition strategies for ultramarathon running.

Future research should aim to clarify the optimal nutritional approach for ultramarathon runners,
taking into account the individual differences in metabolic responses, training status, and
environmental factors. Additionally, future studies should use larger sample sizes, rigorous study
designs, and objective measures of dietary intake and metabolic outcomes to improve the quality
and generalizability of the findings. By better understanding the impact of different nutritional
strategies on ultramarathon performance and health, we can provide evidence-based
recommendations to enhance the performance and well-being of ultramarathon runners.

6. Limitations

Due to the diversity in study design, intervention protocols, and outcome measures, there are
several limitations to the current literature review. The studies analyzed were also conducted in
different settings, and there may be a degree of variability.in environmental factors such as
temperature and altitude, which can influence the results. The sample sizes were also variable,
with some studies having small sample sizes, and the majority of the studies were conducted on
male participants. This may limit the generalizability of the findings to other populations,
including female and non-binary athletes. Finally, the duration of the interventions varied, which
may have influenced the study outcomes. Despite these limitations, the review provides a
comprehensive overview of the current literature on high-fat and low-carbohydrate diets in
ultramarathon running, and the findings can inform.evidence-based recommendations for
practitioners and athletes.

7. Conclusion

In summary, the reviewed studies suggest that both high-fat and low-carbohydrate diets can
promote fat oxidation and enhance endurance performance in ultramarathon running. However,
the effectiveness of these dietary approaches is still a matter of debate, as some studies showed
no significant differences in performance or health markers. The optimal nutritional approach for
ultramarathon runners is still unclear, and individualized nutrition plans may be necessary to
account for the individual variability in metabolic responses to different diets.

The findings of this review have implications for ultramarathon runners and practitioners who
work with these athletes, as it suggests that a high-fat or low-carbohydrate approach could be
beneficial for enhancing endurance performance. However, caution is needed when
implementing these diets, as the long-term health effects are not fully understood. Moreover, the
variability in individual responses to different dietary approaches highlights the importance of
individualized nutrition plans that take into account an athlete's metabolic profile, training status,
and dietary preferences.

Future research should focus on elucidating the mechanisms underlying the observed differences
in metabolic responses to different dietary approaches, as well as identifying biomarkers that can



predict individual responses to different diets. Additionally, long-term randomized controlled
trials are needed to assess the safety and efficacy of high-fat and low-carbohydrate diets for
ultramarathon runners. Such studies should also consider the influence of other factors, such as
training status, sleep quality, and psychological factors, on the effectiveness of different dietary
approaches.

In conclusion, this review highlights the need for individualized nutrition plans in ultramarathon
running and provides evidence-based guidance on the potential benefits and limitations of high-
fat and low-carbohydrate diets. Further research is needed to better understand the metabolic and
health effects of these dietary approaches, and to identify the optimal nutritional strategy for
ultramarathon runners.
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