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Tansy Ryan, Ed Daly and Lisa Ryan*
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Technological University, Galway, Ireland

Purpose: This study aimed to investigate the carbohydrate beliefs and practices
of ultra-endurance runners in Ireland to gain an understanding of their
gastrointestinal symptom (GIS) management strategies.

Methodology: An adapted version of a previously developed and validated
questionnaire was distributed online to ultra-endurance runners, recognized as
those who completed a single bout of exercise lasting 4 or more hours. The
questionnaire asked about carbohydrate awareness and sourcing, and dietary
practices, particularly in relation to GIS management.

Results: A total of n=68 individuals completed the adapted questionnaire.
Of these, n=1 was excluded due to their reporting of an ulcerative colitis
diagnosis. The remaining participants included 46 men and 21 women. Personal
previous experience was the main source directing participants’ nutrition
practices (n = 30), while only 3 participants quoted sourcing information from
qualified professionals. Forty-two participants experienced GIS, usually equally
around training and competition times. Many participants had not previously
implemented any specific dietary or non-dietary strategies to alleviate exercise-
induced GIS. Supplementing with nitrates (n = 9) and probiotics (n = 4) were the
most common dietary practices to alleviate GIS, while other practices (n =14)
and portion control (n = 13) were the most reported non-dietary practices.

Discussion: Similar to previous studies, these findings suggest that GISs are
prevalent in the ultra-endurance running community, occurring regardless of
whether during training or an event. Similarly, this research highlights the vast
range of GISs experienced by this population. However, the absence of both
dietary and non-dietary-related practices used for GIS management alludes
to a current deficit in the availability of nutrition information specific to this
problem. Further research is required to understand the mechanisms behind
ultra-endurance-associated GISs and its various management strategies as well
as best practices for communicating these to the target audience to reduce
individuals’ risks of developing long-term, chronic health complications.
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1 Introduction

Ultra-endurance running, or ultra-marathon running, has been
steadily increasing in popularity throughout recent decades (1). These
events are generally categorized either by their distance, which exceeds
the traditional 26.2 miles (42.2km) of a typical marathon or by their
duration (2). With regard to the latter, some investigators consider the
ultra-endurance activity as exertion that lasts for over 4h (3). The
latter presents extreme challenges, with courses often including
extreme altitudes, temperatures, and terrain. Physiologically, the
literature suggests that this activity risks chronic maladaptations to a
myriad of systems, namely immune, digestive, respiratory, and
cardiovascular (4). Ensuring sufficient nutritional planning and intake
is a critical component during training and preparation periods for
ultra-events, supporting athletes both during and after their
activity (5).

Recognized as gastrointestinal symptoms (GISs) resulting from
physical activity, studies suggest that exercise-induced gastrointestinal
symptoms (Ex-GISs) are experienced by between 30 and 90% of
distance runners (6). Factors exacerbating GIS may be extrinsic, such
as exercise duration and environmental conditions, or intrinsic,
relating to diet intake and feeding tolerances. Many of the
gastrointestinal effects associated with exercise progressively worsen
as exercise intensity increases. These include issues such as mesenteric
blood flow reduction, gastric emptying time, and decreased esophageal
peristaltic activity. Collectively, these changes impact the digestive and
absorptive processes, which may subsequently impair athletic
performance and recovery (7). Among the most commonly reported
symptoms experienced are bloating, nausea, regurgitation, and
abdominal pain (8). While the vast majority of gastrointestinal issues
reported are deemed mild with an absence of long-term health
consequences, there remains a potential for serious medical conditions
to emerge, namely ischemic bowel disease, hematochezia, and
hemorrhagic gastritis (7).

Although there have been significant advances regarding the
nutritional requirements for endurance athletes, a plethora of gaps
exist in the literature which are specific to those partaking in ultra-
endurance exercise (9). Currently, the International Society of Sports
Nutrition outlines an array of nutritional recommendations both for
training and competing in a single-stage ultra-marathon event. These
primarily revolve around increasing one’s energy, carbohydrate, fluid,
and electrolyte intake and practicing dietary patterns such as those
low in fermentable oligosaccharides, disaccharides, monosaccharides,
and polyols (FODMAPs) (10). However, research investigating the
degree to which ultra-endurance athletes are aware of, source
information on, and use strategies relating to these recommendations
is scarce (11, 12). Previous studies using questionnaires to explore
such topics suggest that ultra-athletes, particularly amateurs, may not
place much importance on their dietary intake specifically for their
sport participation and often favor the opinion of other athletes over
nutrition experts as their information source (13-15). A 2016
systematic review by Trakman et al. (16) highlighted the lack of high-
quality research investigating athletes’ nutrition awareness, advocating
the need for a universal, validated sports nutrition knowledge
assessment tool. The aim of this study was to investigate the
carbohydrate beliefs and intended practices of ultra-endurance
runners in Ireland using an adapted electronic version of the validated
questionnaire developed by Scrivin et al. (15).
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2 Methods

This research study utilized an adapted electronic version of a
previously developed and validated online questionnaire that
investigated endurance athletes’ practices to manage GISs around
exercise (15). This study was approved by the research ethics
committee at Atlantic Technological University, Galway City
(ATU231GQ).

2.1 Recruitment strategy

An infographic was developed which outlined the eligibility
criteria for this research, what it entails, and the primary authors’
contact details for those seeking further information. This
infographic was distributed online to various running groups,
relevant organizations, and ultramarathon event coordinators
throughout Ireland for circulation on their websites and social
media platforms, as well as advertisements at upcoming events. In
addition to this, individual athletes with an active social media
presence sharing their experience of ultra-running were privately
sent the infographic. Finally, the primary researcher of this study
attended two separate ultra-marathon events (Connemarathon
and Kerry 50 K Ultra), where participants were informed about
the study.

2.2 Participant information

Eligibility criteria consisted of being >18 years of age, healthy
with no current diagnosed health conditions (except for an irritable
bowel syndrome (IBS) diagnosis, which was accepted), and
training for or competing in running events that are over 4h
in duration.

2.3 Questionnaire

Individuals were provided with a link to a Microsoft Forms page,
where they gave their informed consent to participate, and completed
the questionnaire. The adapted electronic version of the questionnaire
previously developed by Scrivin et al. (15) consisted of 33 questions.
Athletes were first asked demographic questions, such as age and
biological sex, followed by a series of questions on their level of
training. Athletes categorized a variety of foods and beverages as
either a main source of, or not a source of, carbohydrates. Athletes’
energy and macronutrient intake at various time points were
estimated by presenting them with statements that they could answer
on a Likert scale from strongly disagree to strongly agree. Athletes
were also asked a range of questions about their nutrition and
information

non-nutrition-related  practices, sourcing, and

experiences of GISs.

2.4 Statistical analysis

The data were analyzed using IBM SPSS Statistics version 28 (IBM
Corporation, New Orchard Road, Armonk, NY 10504-1722,
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TABLE 1 Table outlining the demographics and background training
information of participants.

Topic Classifications Response n
(%)
Biological sex Male 46 (69%)
Female 21 (31%)
Age range 18-24 0
25-34 12 (18%)
35-44 17 (25%)
45-54 23 (34%)
55-66 13 (19%)
66+ 1(1%)
Event type Single stage 57 (85%)
Multi-stage 10 (15%)
Hours spent on aerobic training <10 15 (22%)
during their heaviest training week
10-20 41 (61%)
20-30 8 (12%)
30-50 0
50+ 2 (3%)

TABLE 2 Table outlining the responses of participants when asked to
categorize a variety of foods and beverages as either a common
carbohydrate or not a carbohydrate source, as a total number of answers
and their accompanying valid percentage.

Food Carbohydrate Not carbohydrate
source n (%) source n (%)

Grilled chicken 5 (8%) 62 (95%)
Whole meal bread 65 (97%) 2 (3%)
Rolled oats 64 (96%) 3(5%)
Baked potato 64 (96%) 3 (5%)
Salmon 1(2%) 66 (99%)
Pasta 66 (99%) 1(2%)

Rice 63 (94%) 4 (6%)
Lettuce 13 (19%) 54 (81%)
Sports drink 56 (84%) 11 (16%)
Banana 59 (89%) 7 (11%)
Carbonated drink 46 (69%) 21 (31%)
Wheat biscuits 61 (91%) 6(9%)
Avocado 18 (27%) 48 (73%)
Broccoli 22 (33%) 44 (67%)
Eggs 9 (14%) 57 (86%)

Responding to this question was not compulsory and as a result, not all participants reported
their experience.

United States). The Shapiro-Wilks test was used to determine that the
data were normally distributed. Descriptives are outlined as the
number of participants who selected each response and where
appropriate, the accompanying valid percentage is given and rounded
to the nearest whole number.
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3 Results

A total of 68 (n=46 men and n=21 women ranging from 25 to
65+ years old) ultra-endurance runners completed the adapted
electronic questionnaire, of which 1 was excluded from analysis as
they reported a current ulcerative colitis diagnosis. Of the remaining
participants, 4 reported having previously been diagnosed with a
gastrointestinal-related intolerance, disease, or illness (lactose
intolerance, gluten intolerance, IBS, and previous colorectal cancer).

3.1 Demographics and event information

Of the 67 participants, 46 were men (69%) and 21 were women
(31%) ranging from 25 to 65+ years old. The most frequently selected age
category was 45 to 54years old, which contained 24 participants, while
there was only 1 participant in the 66+ years old age category. The most
common main event type reported was single-day events, with only 10
(15%) runners reporting multi-day events. The most frequent level of
aerobic training reported in hours per week during one’s heaviest training
period was 10-20h, which accounted for 61% of responses (Table 1).

3.2 Information sourcing

Almost half of the participants (1=30, 46%) reported that the main
source or factor that directs their nutrition practices is their own past
experiences. Seconding this, the experience and recommendations of
other athletes (n=10, 15%) were reported as a significant factor, followed
by Internet pages (=10, 15%). Only n=3 participants (5%) were selected
as “qualified professionals” as a key source of nutrition information and
guidance throughout their training and event preparation.

3.3 Carbohydrate awareness

The results are outlined in Table 2 as the total number of responses
for each potential answer and its accompanying percentage in relation
to all who responded to that particular question. The majority of
participants, when asked to categorize various foods either as a key
carbohydrate source or not, answered correctly.

3.4 Nutrition practices

Participants were asked to consider their energy and
macronutrient intakes at four different time points (the day before an
event, the last meal before an event, during an event, and after an
event) and indicate whether they often intend to eat more, less, or the
same amount of a nutrient during each period. The day before an
event, most participants increased their energy (n=33, 49%) and
carbohydrate (1 =39, 58%) intakes, with no reports of a reduction in
either, while most kept their protein and fat intake at the same level
(n=47,70% and n=48, 72% respectively). Similarly, for the last meal
before an event, the majority of participants increased their
carbohydrate intake (1=23, 55%) but had the same or less energy
(n=36,54%) than in other meals. In addition to this, more participants
had the same or less protein (n=57, 85%) and fat (n=>59, 88%).
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TABLE 3 Dietary patterns used by ultra-endurance runners in an attempt
to mitigate Ex-GIS, outlining the number of individuals who tried and did
not try each strategy, and which of those tried were considered successful.

Not tried n Tried and
(VA considered
successful n (%)

Dietary pattern

Gluten-free 57 (85%) 3 (4%)
Dairy-free 46 (69%) 6 (9%)
Lactose-free 54 (81%) 3 (4%)
Wheat-free 64 (96%) 3 (4%)
Low FODMAP* 62 (93%) 0
Glutamine use 59 (88%) 0
L-citrulline use 64 (96%) 0
Arginine use 64 (96%) 0
Curcumin use 63 (94%) 0
Bovine colostrum use 59 (88%) 1 (1%)
Probiotics use 50 (75%) 4 (6%)
Prebiotics use 59 (88%) 0
Symbiotics use 61 (91%) 0
Antioxidants use 50 (75%) 2 (3%)
Nitrates use 48 (72%) 5(7%)

Responding to this question was not compulsory and as a result, not all participants reported
their experience. *FODMAP = Fermentable, oligo-, di-, and mono- saccharides and polyols.

TABLE 4 Non-dietary patterns used by ultra-endurance runners in an attempt
to mitigate Ex-GIS, outlining the number of individuals who tried and did not
try each strategy, and which of those tried were considered successful.

Other practice Not triedn = Tried and considered
(%) successful n (%)

Medicine 47 (70%) 12 (18%)

Relaxation 55 (82%) 7 (10%)

Herbal remedies 61 (91%) 2 (3%)

Acupuncture 64 (96%) 0

Sport psychologist 62 (93%) 2 (3%)

Portion control 50 (74%) 13 (19%)

Liquid-only diet 59 (88%) 3 (4%)

Other 45 (67%) 14 (21%)

Responding to this question was not compulsory and as a result, not all participants reported
their experience.

Continuing this pattern, most participants consumed more energy
(n=41, 61%) and carbohydrates (n=35, 52%) and the same or less
protein (n=61, 91%) and fat (1=63, 94%) during events. After
completing an event, participants still consumed more energy (n =40,
60%) and carbohydrates (n=51, 63%), but also more protein (n=42,
75%). Though the number of those increasing their fat intake (n=21,
31%) was higher than at other time points, most participants” intake
remained the same or less (n1=45, 67% collectively).

3.5 Managing GIS

The majority of participants did not previously implement any
specific restrictive dietary pattern to manage their GISs. Participants
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were given the option to state if and when they had used each
strategy (before, during, or after exercise), whether the strategy was
successful or not at reducing their GISs, report the statement as not
relevant to them, or they could choose not to answer and move onto
the next statement. Table 3 outlines the number of participants who
did and did not try the various nutritional approaches, as well as the
number of those who considered each approach successful for
managing their GISs. The most commonly used dietary strategy was
probiotic use, of which 4 (6%) participants had previous experience
using before (n=2, 3%), during (n=1, 1%), or after (n=1, 1%)
exercise (Table 3). Apart from dietary-related practices, participants
were questioned on whether they had implemented any other
practices into their lives in order to manage their GIS (Table 4).

3.6 Most common times GISs are experienced

When asked at which time point participants most commonly
experienced negative GISs, only 26 (41%) of participants responded,
“I do not experience them” Of those who did report experiencing
GISs, the majority (n=16, 25%) recounted experiencing GISs equally
around training and competition times, followed by (n=16, 25%)
solely around competitions, and (n =6, 9%) only around training times.

Participants were provided with a specific time point (before,
during, or after a training session or an event) and a range of GIS
which they had the opportunity to report as not experienced, mild,
severe, or extreme. Regarding GIS before training, there were no
reports of “severe” or “extreme” symptoms. The most reported “mild”
GIS is an urge to defecate (1 =24, 36%), flatulence (n =17, 25%), loose
stools (=12, 18%), and heartburn (n=10, 15%). During training, the
only GIS reported as “extreme” was that of vomiting and nausea, with
1 runner reporting each. Of those reported as “mild,” having a stitch
(n=18, 27%), an urge to defecate (n =16, 24%), loose stools (n=16,
24%), and nausea (1 =13, 19%) were the most frequently experienced.
After training, vomiting (n=1, 2%) was the only GIS reported as
“extreme.” Flatulence (n=34, 51%), urge to defecate (n=22, 33%),
stomach pain (n=17, 25%), loose stools (n=11, 16%), bloating (n=10,
15%), and diarrhea (1=10, 15%) were most frequently reported as
“mild” This period produced the largest amount of GISs for runners.
Before an event, no GIS was reported as “severe” or “extreme,” while
the urge to defecate (n=24, 36%), flatulence (n=17, 25%), loose stools
(n=12, 18%), and heartburn (n=10, 15%) were most reported as
“mild” During an event, no symptoms were reported as “severe” or
“extreme’” Reported as mild most frequently was an urge to defecate
(n=18,27%), diarrhea (n=16, 24%), belching (1 =15, 22%), flatulence
(n=15, 22%), bloating (n=12, 18%), dizziness (n=11, 16%), and
nausea (n=10, 15%). After an event, nausea was reported as “extreme”
by 1 participant, and there were no reports of “severe” GISs. Of those
reported as mild, bloating (n=22, 33%), urge to defecate (n =16, 24%),
nausea (n=16, 24%), loose stools (n=16, 24%), vomiting (n=15,
22%), a stitch (n=15, 22%), diarrhea (n =14, 24%), and left intestinal
pain (n=12, 18%) were most common (Table 5).

4 Discussion

The purpose of this study was to investigate, using an adapted
electronic version of the validated questionnaire developed by Scrivin
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et al. (15), the carbohydrate beliefs and intended practices of ultra-
endurance runners in Ireland.

4.1 Nutrition awareness

Approximately half (n=30, 46%) of the participants reported that the
main information source that influences the nutrition practices they use
is experimenting with their dietary intake themselves, followed by
recommendations from other athletes (=10, 15%) and advice from
Internet pages (=10, 15%). In line with the recent study of Mahoney et al.
(16), which found healthcare professionals were the least accessible and
regularly used method to inform nutrition practices for recreational ultra-
runners, the present study further highlighted this matter, as consultation
with a nutrition professional was sparse (n=3, 5%). Comparably,
web-based searching for nutrition information is a common practice
throughout this cohort, whether from websites directly or through social
media platforms. A highly accessible source of information, these
platforms are an underutilized resource for such research dissemination.
Nutrition professionals are adapting their practices to reflect the global
increase in digital technology use. Previous research suggests that it may
be beneficial to offer training to support this cohort in further embracing
social media (17). The findings of this investigation highlight that this
could be of particular relevance to those hoping to disseminate
information to ultra-endurance populations. A variety of food and
beverages were presented to participants, and they labeled each item as
either a carbohydrate source or not a carbohydrate source in their diet.
Most of the participants categorized the products correctly, suggesting a
generally strong level of awareness of their nutritional intake. Those
non-carbohydrate sources more frequently classified incorrectly were
brocceoli (33% incorrect) and avocado (27% incorrect), while carbohydrate
sources and carbonated drinks (31% incorrect) were most regularly
incorrectly categorized. These were also often mis-categorized by
endurance athletes in previous investigations (18). With previous research
suggesting that these athletes oftentimes fail to meet recommendations,
prioritizing such dietary advice is of paramount importance for
practitioners to effectively support athletic performance (19, 20). This
becomes even more relevant considering research observations alluding
to an interplay between endurance and ultra-endurance athletes
carbohydrate intake and their experience of GIS (8).

4.2 GIS management

Increasing carbohydrate intake was the most common dietary
strategy practiced by the ultra-endurance runners involved in this
research prior to, during, and after event participation. This
practice has previously been reported in the literature, with the
concept of increasing carbohydrate intake generally aligning with
sports nutrition recommendations. Increasing carbohydrate intake
is an already well-established method for athletes to improve their
athletic performance and subsequent recovery (21). However, the
exact quantities of carbohydrates consumed were not reported in
this research. Further investigation is required to establish specific
recommendations, particularly with regard to the interplay
between carbohydrate intake and GIS experience (8, 22).

The practice of altering one’s dietary pattern was scarce among
participants in this research. Nitrates and probiotic use were the
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TABLE 5 Most commonly reported mild and extreme GIS experienced by
ultra-endurance runners at various time points (before training, during
training, after training, before the event, during the event, and after the
event).

Time GIS
point

Most reported GIS and frequency,
severity | n (%)

Before Mild Urge to defecate (n =24, 36%),
Flatulence (n =17, 25%),
Loose stools (n =12, 18%),

Heartburn (n =10, 15%)

training

During Extreme Vomiting (n =1, 2%),

training Nausea (n =1, 2%)

Mild Stitch (n =18, 27%),

Urge to defecate (n =16, 24%),
Loose stools (n =16, 24%),
Nausea (n =13, 19%)

After Extreme Vomiting (n =1, 2%)

training

Mild Flatulence (n =34, 51%),

Urge to defecate (n =22, 33%),
Stomach pain (n =17, 25%),
Loose stools (n =11, 16%),
Bloating (n =10, 15%),
Diarrhea (n =10, 15%)

Before Mild Urge to defecate (n =24, 36%),
Flatulence (n =17, 25%),
Loose stools (n =12, 18%),

Heartburn (n =10, 15%)

event

During Mild Urge to defecate (n =18, 27%),
Diarrhea (n =16, 24%),
Belching (n =15, 22%),
Flatulence (n =15, 22%),
Bloating (n =12, 18%),
Dizziness (n =11, 16%),
Nausea (n =10, 15%)

event

After event | Extreme Nausea (n =1, 2%)

Mild Bloating (n =22, 33%),

Urge to defecate (n =16, 24%),
Nausea (1 =16, 24%),

Loose stools (n =16, 24%),
Vomiting (n =15, 22%),

Stitch (n =15, 22%),

Diarrhea (n =14, 24%),

Left intestinal pain (n =12, 18%)

Responding to this question was not compulsory and as a result, not all participants reported
their experience.

most commonly reported practices but were only attempted by 9
and 4 participants, respectively. Overall, there was an obvious
absence in the use of nutrition practices to manage GIS by
participants, alluding to a current deficit in the availability of
nutrition information specific to GIS management. Though not the
focal point of the questionnaire used in this investigation, multiple
studies exist that suggest that the low FODMAP diet is a promising
method for abating Ex-GIS in this specific population (23, 24).
Investigating this relationship in a similar cohort, Scrivin et al. (25)
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observed that a low FODMAP diet was among the most promising
nutrition strategies for abating Ex-GIS, along with dietary fiber
reduction, dairy-free diets, and increased carbohydrate intakes.
Though this exploratory study focused on endurance, not ultra-
endurance, athletes, these findings highlight promising strategies
for future investigation in an ultra-endurance cohort. Similarly, in
their systematic review of the role of dietary supplements on
markers of exercise-associated gut damage and permeability, where
changes in symptoms experienced were often an outcome measure
of included studies, Chantler et al. (26) outline a myriad of
supplements that may alleviate GISs in endurance athletes. It is also
important to note that vitamins appear to have a modulating effect
on the microbiome and, as a result, may potentially affect GIS,
though the research in this area remains sparse (27).

Outside of nutrition strategies, very few participants used other
practices to manage their GISs. Other strategies (n=14), portion
control (n=13), and taking medicine (n=12) were the most frequently
reported strategies. In the aforementioned study by Scrivin et al. (25),
the most promising non-dietary strategies for endurance Ex-GIS
management observed were the use of medication and practicing
relaxation/meditation. With “other” receiving the most responses in
this research, further investigation to uncover the specific non-dietary
practices of ultra-endurance runners for Ex-GIS management requires
more attention. Though research into portion control and Ex-GIS is
currently non-existent, there is the possibility that this method was
used to control specific food types from being consumed in large
boluses in one sitting, a recommendation oftentimes provided to
reduce one’s FODMAP intake (28).

GIS was most reported as experienced equally around training
and competition times. With regard to which specific symptoms were
most prevalent, vomiting and nausea were the only ones recorded as
being “extreme.” This occurred during training, after training, and
after an event. Apart from this, a myriad of GISs were reported
throughout training and racing periods, which were considered
“mild” by participants. While comparable research is scarce, that
which does exist also suggests a wide range of GIS is experienced
during ultra-endurance exercise. Stuempfle and Hoffman (29)
highlighted this in their investigation of GI distress during a 161km
ultramarathon. Not only was a range of GIS present among both
finishers and non-finishers, but 36% of non-finishers reported GIS as
their reason for dropping out of the race. Similar to the present study,
nausea was among the most common GIS experiences (60% frequency
overall and 91% frequency in non-finishers). Such symptoms have
frequently been reported during endurance exercise (7, 8).

5 Limitations

The present study is not without limitations. Participants’
answers suggested discomfort with discussing GI issues, as when
originally asked if they suffer from such problems, many answered
that they did not. However, when reporting specific symptoms, it
became apparent that many did experience GI distress. This stigma
may restrain athletes from being truthful and giving a full and
thorough insight into their experiences. Furthermore, there is a
scarcity of similar research currently existing, which makes it
challenging to compare findings and develop subsequent practical
guidelines. This information would be particularly valuable to
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health professionals and practitioners to support them in effectively
disseminating nutritional information to their target audience.

6 Conclusion

Over half of the participants of this study had previously
experienced GISs at similar frequencies, regardless of whether during
training or events. Sourcing nutrition information from qualified
personnel was rarely employed by the participants. Comparably, most
based their practices on previous experimentation and experiences.
Both dietary and non-dietary strategies to manage GISs were scarce.
Supplementing with nitrates or probiotics were the most frequently
reported dietary strategies, while other and portion control were their
non-dietary counterparts. Comparing these findings to previous
research, recruiting the same cohort is a challenge due to the sparsity
of such investigations. However, these findings are similar to those
recruiting endurance athletes and further highlight the vast range of
GISs such populations experience. In order to develop adequate
dietary and non-dietary recommendations to support ultra-endurance
athletes’ physiological adaptations while simultaneously alleviating
GISs, it is crucial that the relevant professionals have an in-depth
understanding of these GISs and the mechanisms behind them. As
well as this, further research should investigate how best to
communicate and disseminate such information to the ultra-
endurance running community to support their implementation of
evidence-based practices. This, in turn, will work to reduce individuals’
risks of developing long-term, chronic health complications resulting
from poor GIS management and inadequate nutrition intake.

Data availability statement

The raw data supporting the conclusions of this article will
be made available by the authors, without undue reservation.

Ethics statement

The studies involving humans were approved by ATU Research
Subcommiittee of Academic Council. The studies were conducted in
accordance with the local legislation and institutional requirements.
The participants provided their written informed consent to
participate in this study.

Author contributions
TR: Data curation, Formal analysis, Investigation, Methodology,
Writing - original draft. ED: Formal analysis, Methodology, Supervision,

Writing - review & editing. LR: Conceptualization, Formal analysis,
Methodology, Supervision, Writing - review & editing.

Funding

The author(s) declare that no financial support was received for
the research, authorship, and/or publication of this article.

frontiersin.org


https://doi.org/10.3389/fnut.2024.1408101
https://www.frontiersin.org/journals/nutrition
https://www.frontiersin.org

Ryan et al.

Conflict of interest

The authors declare that the research was conducted in the
absence of any commercial or financial relationships that could
be construed as a potential conflict of interest.

Publisher's note

All claims expressed in this article are solely those of the
authors and do not necessarily represent those of their affiliated

References

1. Scheer V, Tiller NB, Doutreleau S, Khodaee M, Knechtle B, Pasternak A, et al.
Potential long-term health problems associated with ultra-endurance running: a
narrative review. Sports Med. (2022) 52:725-40. doi: 10.1007/s40279-021-01561-3

2. Millet GP, Miller GY. Ultramarathon is an outstanding model for the study of
adaptive responses to extreme load and stress. BMC Med. (2012) 10:77. doi:
10.1186/1741-7015-10-77

3. Costa RJS, Hoffman MD, Stellingwerff T. Considerations for ultra-endurance activities:
part 1- nutrition. Res Sports Med. (2019) 27:166-81. doi: 10.1080/15438627.2018.1502188

4. Knechtle B, Nikolaidis PT. Physiology and pathophysiology in ultra-marathon
running. Front Physiol. (2018) 9:634. doi: 10.3389/fphys.2018.00634

5. Martinez-Sanz JM, Fernandez Nuiiez A, Sospedra I, Martinez-Rodriguez A,
Dominguez R, Gonzélez-Jurado JA, et al. Nutrition-related adverse outcomes in
endurance sports competitions: a review of incidence and practical recommendations.
Int ] Environ Res Public Health. (2020) 17:4082. doi: 10.3390/ijerph17114082

6. Jeukendrup AE, Vet-Joop K, Sturk A, Stegen JH, Senden J, Saris WH, et al.
Relationship between gastro-intestinal complaints and endotoxaemia, cytokine release
and the acute-phase reaction during and after a long-distance triathlon in highly trained
men. Clin Sci (Lond). (2000) 98:47-55. doi: 10.1042/CS19990258

7. De Oliveira EP, Burini RC, Jeukendrup A. Gastrointestinal complaints during
exercise: prevalence, etiology, and nutritional recommendations. Sports Med. (2014)
44:79-85. doi: 10.1007/s40279-014-0153-2

8. Pfeiffer B, Stellingwerff T, Hodgson AB, Randell R, Péttgen K, Res P, et al.
Nutritional intake and gastrointestinal problems during competitive endurance events.
Med Sci Sports Exerc. (2012) 44:344-51. doi: 10.1249/MSS.0b013e31822dc809

9. Vitale K, Getzin A. Nutrition and supplement update for the endurance athlete:
review and recommendations. Nutrients. (2019) 11:11. doi: 10.3390/nul11061289

10. Tiller NB, Roberts JD, Beasley L, Chapman S, Pinto JM, Smith L, et al. International
society of sports nutrition position stand: nutritional considerations for single-stage
ultra-marathon training and racing. J Int Soc Sports Nutr. (2019) 16:50. doi: 10.1186/
$12970-019-0312-9

11. Blennerhassett C, Mcnaughton LR, Cronin L, Sparks SA. Development and
implementation of a nutrition knowledge questionnaire for Ultraendurance athletes. Int
J Sport Nutr Exerc Metab. (2019) 29:39-45. doi: 10.1123/ijsnem.2017-0322

12. Kosendiak A, Krél M, Ligocka M, Kepinska M. Eating habits and nutritional
knowledge among amateur ultrarunners. Front Nutr. (2023) 10:10. doi: 10.3389/
fnut.2023.1137412

13. Spendlove JK, Heaney SE, Gifford JA, Prvan T, Denyer GS, O'Connor HT.
Evaluation of general nutrition knowledge in elite Australian athletes. Br J Nutr. (2012)
107:1871-80. doi: 10.1017/S0007114511005125

14. Trakman GL, Forsyth A, Hoye R, Belski R. Development and validation of a brief
general and sports nutrition knowledge questionnaire and assessment of athletes'
nutrition knowledge. J Int Soc Sports Nutr. (2018) 15:17. doi: 10.1186/s12970-018-0223-1

15. Scrivin R, Costa RJ, Pelly E, Lis D, Slater G. Development and validation of a
questionnaire investigating endurance athletes practices to manage gastrointestinal
symptoms around exercise. Nutr Diet. (2021) 78:286-95. doi: 10.1111/1747-0080.12674

Frontiers in Nutrition

07

10.3389/fnut.2024.1408101

organizations, or those of the publisher, the editors and the
reviewers. Any product that may be evaluated in this article, or
claim that may be made by its manufacturer, is not guaranteed or
endorsed by the publisher.

Supplementary material

The Supplementary material for this article can be found online
at: https://www.frontiersin.org/articles/10.3389/fnut.2024.1408101/
full#supplementary-material

16. Mahoney SE, Wojcicki TR, Carnes A. Sources of nutrition information in
recreational utra-marathon runners: a mixed methods analysis. ] Hum Perform Extreme
Environ. (1) 16:1. doi: 10.7771/2327-2937.1131

17. Dunne DM, Lefevre C, Cunniffe B, Tod C, Close GL, Morton JP, et al. Performance
nutrition in the digital era — an exploratory study into the use of social media by sports
nutritionists. ] Sports Sci. (2019) 37:2467-74. doi: 10.1080/02640414.2019.1642052

18. Scrivin R, Costa RJS, Pelly F, Lis D, Slater G. Carbohydrate knowledge, beliefs, and
intended practices of endurance athletes who report exercise-associated gastrointestinal
symptoms. Front Nutr. (2023) 10:1133022. doi: 10.3389/fnut.2023.1133022

19. Wardenaar FC, Dijkhuizen R, Ceelen IJM, Jonk E, de Vried JHM, Witkamp RF,
et al. Nutrient intake by ultramarathon runners: can they meet recommendations? Int J
Sport Nutr Exerc Metab. (2015) 25:375-86. doi: 10.1123/ijsnem.2014-0199

20. Martinez-Lacoba R, Pardo-Garcia I, Amo-Saus E, Escribano-Sotos F
Mediterranean diet and health outcomes: a systematic meta-review. Eur ] Pub Health.
(2018) 28:955-61. doi: 10.1093/eurpub/cky113

21.Burke LM, Castell LM, Casa DJ, Close GL, Costa RJS, Desbrow B, et al.
International Association of Athletics Federations Consensus Statement 2019: nutrition
for athletics. Int ] Sport Nutr Exerc Metab. (2019) 29:73-84. doi: 10.1123/
ijsnem.2019-0065

22. Miall A, Khoo A, Rauch C, Snipe RM]J, Camées-Costa VL, Gibson PR, et al. Two
weeks of repetitive gut-challenge reduce exercise-associated gastrointestinal symptoms
and malabsorption. Scand ] Med Sci Sports. (2018) 28:630-40. doi: 10.1111/
sms.12912

23. Gaskell SK, Costa RJS. Applying a low-FODMAP dietary intervention to a female
Ultraendurance runner with irritable bowel syndrome during a multistage ultramarathon.
Int ] Sport Nutr Exerc Metab. (2019) 29:61-7. doi: 10.1123/ijsnem.2017-0398

24. Gaskell SK, Taylor B, Muir ], Costa RJS. Impact of 24-h high and low fermentable
oligo-, di-, monosaccharide, and polyol diets on markers of exercise-induced
gastrointestinal syndrome in response to exertional heat stress. Appl Physiol Nutr Metab.
(2020) 45:569-80. doi: 10.1139/apnm-2019-0187

25.Scrivin R, Costa RJS, Pelly E Lis D, Slater G. An exploratory study of the
management strategies reported by endurance athletes with exercise-associated
gastrointestinal symptoms. Front Nutr. (2022) 9:9. doi: 10.3389/fnut.2022.1003445

26. Chantler S, Griffiths A, Matu ], Davison G, Holliday A, Jones B. A systematic
review: role of dietary supplements on markers of exercise-associated gut damage
and permeability. PLoS One. (2022) 17:€0266379. doi: 10.1371/journal.pone.
0266379

27.Pham VT, Dold S, Rehman A, Bird JK, Steinert RE. Vitamins, the gut microbiome
and gastrointestinal health in humans. Nutr Res. (2021) 95:35-53. doi: 10.1016/j.
nutres.2021.09.001

28. Cozma-Petrut A, Loghin E, Miere D, Dumitragcu DL. Diet in irritable bowel
syndrome: what to recommend, not what to forbid to patients! World ] Gastroenterol.
(2017) 23:3771-83. doi: 10.3748/wjg.v23.i21.3771

29. Stuempfle KJ, Hoffman M. Gastrointestinal distress is common during a 161-km
ultramarathon. J Sports Sci. (2015) 33:1814-21. doi: 10.1080/02640414.2015.1012104

frontiersin.org


https://doi.org/10.3389/fnut.2024.1408101
https://www.frontiersin.org/journals/nutrition
https://www.frontiersin.org
https://www.frontiersin.org/articles/10.3389/fnut.2024.1408101/full#supplementary-material
https://www.frontiersin.org/articles/10.3389/fnut.2024.1408101/full#supplementary-material
https://doi.org/10.1007/s40279-021-01561-3
https://doi.org/10.1186/1741-7015-10-77
https://doi.org/10.1080/15438627.2018.1502188
https://doi.org/10.3389/fphys.2018.00634
https://doi.org/10.3390/ijerph17114082
https://doi.org/10.1042/CS19990258
https://doi.org/10.1007/s40279-014-0153-2
https://doi.org/10.1249/MSS.0b013e31822dc809
https://doi.org/10.3390/nu11061289
https://doi.org/10.1186/s12970-019-0312-9
https://doi.org/10.1186/s12970-019-0312-9
https://doi.org/10.1123/ijsnem.2017-0322
https://doi.org/10.3389/fnut.2023.1137412
https://doi.org/10.3389/fnut.2023.1137412
https://doi.org/10.1017/S0007114511005125
https://doi.org/10.1186/s12970-018-0223-1
https://doi.org/10.1111/1747-0080.12674
https://doi.org/10.7771/2327-2937.1131
https://doi.org/10.1080/02640414.2019.1642052
https://doi.org/10.3389/fnut.2023.1133022
https://doi.org/10.1123/ijsnem.2014-0199
https://doi.org/10.1093/eurpub/cky113
https://doi.org/10.1123/ijsnem.2019-0065
https://doi.org/10.1123/ijsnem.2019-0065
https://doi.org/10.1111/sms.12912
https://doi.org/10.1111/sms.12912
https://doi.org/10.1123/ijsnem.2017-0398
https://doi.org/10.1139/apnm-2019-0187
https://doi.org/10.3389/fnut.2022.1003445
https://doi.org/10.1371/journal.pone.0266379
https://doi.org/10.1371/journal.pone.0266379
https://doi.org/10.1016/j.nutres.2021.09.001
https://doi.org/10.1016/j.nutres.2021.09.001
https://doi.org/10.3748/wjg.v23.i21.3771
https://doi.org/10.1080/02640414.2015.1012104

	Carbohydrate beliefs and practices of ultra-endurance runners in Ireland for gastrointestinal symptom management
	1 Introduction
	2 Methods
	2.1 Recruitment strategy
	2.2 Participant information
	2.3 Questionnaire
	2.4 Statistical analysis

	3 Results
	3.1 Demographics and event information
	3.2 Information sourcing
	3.3 Carbohydrate awareness
	3.4 Nutrition practices
	3.5 Managing GIS
	3.6 Most common times GISs are experienced

	4 Discussion
	4.1 Nutrition awareness
	4.2 GIS management

	5 Limitations
	6 Conclusion
	Data availability statement
	Ethics statement
	Author contributions

	References

