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ABSTRACT

Background. The knowledge about nutrition of the marathoners is insufficient. An insightful and personalized approach
to the diet of long-distance athletes, including the consumption of important nutrients such as dietary fiber, is needed to
improve the efficiency of their performance.

Objective. Estimation of the frequency of consumption of food products as a source of dietary fiber by people preparing
for the marathon.

Material and Methods. The frequency of intake of selected dietary fiber sources by women (n=105) and men (n=87) aged
19 to 73 years, who compete in marathons. The Block questionnaire was used to assess the intake of fiber sources (whole
grain cereals, vegetables, fruits, potatoes and legumes). Fiber consumption was expressed on a dot scale.

Results. Adequate dietary fiber intake was found in 44% of the marathon runners, but insufficient one - in 50% of the
respondents. Diets of about 6% of the subjects were poor in dietary fiber. Lower dietary fiber intake was demonstrated in
both men and women in the pre-marathon period, and was due to the recommended dietary fiber intake during this period.
Conclusion. The study showed an insufficient intake of dietary fiber in all-day rations of most of the surveyed marathon
runners. A statistically significantly lower dietary intake of marathoners (both women and men) was demonstrated before
the marathon compared to the post-long distance period.

Key words: marathon runners, dietary behaviors, dietary fiber

STRESZCZENIE

Wprowadzenie. Wiedza na temat zywienia maratonczykow jest ciagle niewystarczajaca. Konieczne wydaje si¢ wnikliwe
i bardziej zindywidualizowane podejscie do sposobu zywienia 0s6b uprawiajacych biegi dlugodystansowe, w tym
spozywania waznych sktadnikoéw pokarmowych np. btonnika pokarmowego dla poprawy optymalizacji ich wydolnosci.
Cel. Ocena czestotliwosci spozycia produktow stanowigcych zrodto btonnika pokarmowego przez osoby przygotowujace
si¢ do maratonu.

Material i metody. Analizowano czgstotliwos$¢ spozycia wybranych zrodet btonnika pokarmowego przez kobiety (n=105)
i mezezyzn (n=87) w wieku od 19 do 73 lat, ktoérzy biorg udzial w maratonach. Uzyto kwestionariusza Block’a do oceny
spozycia zrodet blonnika (produktéw zbozowych z pelnego przemialu, warzyw, owocow, ziemniakdw i nasion ro$lin
straczkowych). Spozycie btonnika wyrazono w skali punktowe;.

Wyniki. Wystarczajace spozycie btonnika stwierdzono u 44% badanych maratonczykéw, natomiast niewystarczajace
u 50% respondentow. Diety okoto 6% badanych oséb byly ubogie w blonnik pokarmowy. Nizsze spozycie btonnika
pokarmowego wykazano zar6wno u kobiet, jak i u mg¢zczyzn w okresie przed maratonem i wynikato z zalecanego w tym
okresie ograniczenia btonnika na rzecz weglowodanow przyswajalnych.

Whioski. U wigkszosci badanych maratonczykow stwierdzono niewystarczajace spozycie blonnika pokarmowego
w calodziennej racji pokarmowej. Wykazano statystycznie istotnie nizsze spozycie blonnika pokarmowego u maratonczykow
(zaré6wno kobiet, jak i mezczyzn) przed maratonem w porownaniu do okresu po biegu dtugodystansowym.

Stowa kluczowe: maratonczycy, zachowania zZywieniowe, blonnik pokarmowy
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INTRODUCTION

Long-distance runs are becoming increasingly
popular even among recreational runners. Fast
exhaustion and loss of the ability of maintaining
high intensity of physical effort result from almost
complete depletion of glycogen reserves in muscles
and liver. The knowledge about runners nutrition
1s, however, still insufficient. Nutritional mistakes
are still being made in practice. An insightful and
personalized approach to the diet of long-distance
athletes, including the consumption of important
nutrients such as dietary fiber, is needed to improve
the efficiency of their performance [9].

Dietary fiber represents a complex of
polysaccharide fractions that may be divided into:
insoluble in water (e.g. lignins, cellulose and some
hemicelluloses) and soluble fractions (pectin
compounds, most of the hemicelluloses, some storage
polysaccharides like guar gum, and B-glucans). It is
constituted by chemically heterogeneous components
originating from plants consumed by man, but also by
carbohydrates that escape digestion and absorption
in the small intestine but, in turn, are completely or
partially fermented in the colon. Individual fractions
differ between each other with their structure,
physical properties and respective effects exerted in
the gastrointestinal tract of man [1, 13].

In addition, dietary fiber is an important nutrient
having a multi-oriented and beneficial effect upon
human health. A high-fiber diet has been shown to
significantly minimize the risk of development of
diet-related diseases like: cardiovascular diseases,
obesity, type 2 diabetes, and neoplasms [7, 16, 17].
Due to its water-binding and gel-forming capabilities
and to its sorptive properties, dietary fiber serves
many important physiological functions. It improves
enteric peristalsis, reduces the risk of development
of colon diverticula, hemorrhoids, and colorectal
cancers [10]. It also plays a significant role in obesity
prevention as its swelling causes slower emptying of
the stomach and prolonged sensation of satiety. By
binding salts of bile acids, dietary fiber affects lipid
absorption and cholesterol metabolism. Both soluble
dietary fiber in the form of f—glucan and pectins, as
well as insoluble dietary fiber and lignins enhance
excretion of sterols from the body [1, 13]. This
substantiates the interest in natural sources of dietary
fiber including e.g. cereal products, vegetables, and
fruits [15].

The study aimed to determine the frequency of
consumption of selected foods as a source of dietary
fiber by people preparing for the marathon.

MATERIAL AND METHODS

The study covered 192 persons preparing for the
marathon to be held in Wroctaw. The surveyed runners
were asked to complete a questionnaire regarding
the frequency of intake of food products being the
main sources of dietary fiber in their diet. The survey
was conducted since May till August 2013. Women
represented 54.7% and men 45.3% of the group. The
mean age of women was 32.7 years (range: 2057
years), whereas that of men was 35.1 years (range:
19-73 years). The mean body mass of women before
the marathon accounted for 62.4 kg (range: 50-95 kg),
whereas after the marathon — for 60 kg (range: 4886
kg). In the case of men, the respective values were
as follows: 81.7 kg (range 63—-112.7 kg) and 78.6 kg
(range 55-92.6 kg).
The frequency of intake of selected sources
of dietary fiber were determined using a Block’s
questionnaire developed for the needs of the NHANES
IT survey and used in many countries [2, 15]. The
questionnaire allowed collecting data about the usual
frequency of consumption of wholemeal bread and
other cereal products (e.g. flakes, coarse-grain groats),
fruits, vegetables, potatoes, and legume seeds. The
frequency of intake of these products was evaluated
using a 5-point descriptive scale with numerical values
assigned:
* less frequently than once a week - 0 pts.,
* about once a week — 1 pt.,
» 2-3 times a week — 2 pts.,
* 4-6 times a week — 3 pts.,
* every day — 4 pts. [2].
The frequency of intake of selected food products
being sources of dietary fiber was expressed in a point
scale (0-36 pts.). Three groups of respondents were
distinguished based on the sum of points achieved:
* persons with sufficient intake of dietary fiber
(>30 pts),

* persons with insufficient intake of dietary fiber
(20-29 pts),

» persons whose diet is poor in dietary fiber
(<20 pts).

The statistical analysis of results was conducted
using Statistica 10.0. package. Mean values of traits
assigned to categories of the frequency of intake
were compared with Kruskal-Wallis test. Letters a —
b in tables denote significant differences between
mean values in rows at p<0.05, whereas ns — denotes
insignificant differences.

RESULTS AND DISCUSSION

The analysis of the frequency of intake of
selected sources of dietary fiber in everyday food
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Table 1. Frequency of intake of food products — being main sources of dietary fiber — by the surveyed athletes (n=192)

Frequency of intake of food Women (n=105) Men (n=87)
p}roducts — sources of dietary before after before after
fiber marathon marathon p=<0.05 marathon marathon p=<0.05
less than once a week 14 4 a-b 8 7 ns
about once a week 35 26 a-b 23 14 a-b
2-3 times a week 32 32 ns 35 24 a-b
4-6 times a week 19 26 a-b 15 25 a-b
every day 5 17 a-b 6 17 a-b
a-b statistically significant differences at p<0.05
ns - statistically insignificant differences
Table 2. Assessment of dietary fiber intake in the surveyed groups of athletes (n=192)
Women (n=105) Men (n=87)
. L % %
Dietary fiber intake
before after marathon before marathon after
marathon p=<0.05 marathon p=<0.05
sufficient 229 41.0 a-b 24.1 48.3 a-b
insufficient 63.8 55.2 a-b 66.7 43.7 a-b
poor 13.3 3.8 a-b 9.2 8.0 a-b

a-b statistically significant differences at p<0.05
ns- statistically insignificant differences

rations of the surveyed women and men showed no
significant differences between groups of respondents
with various BMI values. Table 1 summarizes the
frequency of intake of food products — main sources
of dietary fiber — by the surveyed athletes: women
(n=105) and men (n=87). A statistically significantly
lower frequency of intake of dietary fiber sources
(cereal products, vegetables, potatoes, legume seeds,
and fruits) was found in both women and men before
the long-distance run compared to post-marathon
period. Ca. 50% of women and 36% of men declared
their consumption once a week or more seldom before
the marathon, whereas after the marathon such a low
frequency of dietary fiber intake was demonstrated in
28% of women and 24% of men. Ca. 18% of women
and 24% of men declared the frequency of intake of
dietary fiber-rich product to increase to more than 4
times a week after the marathon.

During the marathon, muscle glycogen and
appropriate glucose concentrationinblood serumarethe
key substrates for the working muscles. High reserves
of glycogen in muscles and liver are indispensable for
the apt metabolism during functional exercise. Fatigue
during long-lasting physical efforts often results from
muscle glycogen depletion and decreased serum
level of glucose. It is, therefore, important to ensure
the optimal reserves of glycogen both before and
during the exercise. The development of an effective
method of glycogen reserves accumulation is of key
significance in the nutrition of persons practicing
endurance sports. To increase glycogen reserves in

muscles, carbohydrate supercompensation is applied
7-10 days before the competition, which enhances the
accumulation of muscle and liver glycogen. Before
the marathon, a runner needs to provide 400 to 600
mL of fluids and carbohydrates (1-4 g/kg body mass)
to maintain appropriate levels of body hydration
and blood glucose. While training for long-distance
runs, a high-carbohydrate diet providing 60-70%
of energy and appropriate intake of basic nutrients
is recommended to ensure the optimal course of the
training process. Further guidelines include minimal
intakes of fat, protein, and dietary fiber [6, 18]. In our
study, the above recommendations explain the lower
frequency of intake of food products being the main
sources of dietary fiber by persons in the period of
intensive training effort and during marathon in favor
ofanincreased intake of easily available carbohydrates.

Table 2 presents results of the assessment of dietary
fiber intake in the surveyed groups of athletes. Before
the marathon, its intake was poor and insufficient in
77.1% of the women and 75.9% of the men. In this
period, their diets were predominated by simple
carbohydrates. In the post-marathon period, sufficient
intake of dietary fiber was noted in ca. 45% of the
surveyed athletes, whereas during intensive training
before the long-distance run the sufficient intake of
dietary fiber was demonstrated in only 23% of the
runners.

Improper intake of cereal products, vegetables
and fruits by athletes was demonstrated in studies
conducted by other authors. A survey carried out among
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100 athletes, including 50 professional sportsmen
(associated and representing sports clubs located in
the Kujawsko-Pomorskie Province) and 50 amateur
athletes, demonstrated that everyday intake of cereal
products was declared by 45% of professionals and
39% of amateurs. 25% of the professional athletes and
17% of the amateurs declared no consumption of cereal
products. Consumption of vegetables few times a day
was declared by 48% of the professionals and 41%
of the amateurs, whereas the same frequency of fruit
intake was declared by 68% of the professional athletes
and by 72% of the amateurs. Improper practices were
also demonstrated in the consumption of meals before
and after trainings [8].

Guidelines of rational nutrition for professional
athletes and physically-active persons recommend the
consumption of cereal products 4 times a day, including
3 main meals and one meal after physical exercises
lasting min. one hour. Vegetables should be provided
in every meal, whereas fruits should be consumed 2-3
times a day as they provide dietary fiber, vitamins, and
minerals. In the study conducted by Ostachowska-
Ggsior [12], the knowledge of the above guidelines
was confirmed in 30.6% of the 105 persons attending
fitness clubs every day. In turn, a survey carried out by
Szczepanska and Spatowska [14] among professional
volleyball and basketball players demonstrated
appropriate intake of cereal products in only 35% of
the respondents which is indicative of poor nutritional
knowledge of this group of athletes. Similar results
were reported by Nowacka et al. [11], who showed
everyday consumption of cereal products in barely
36.8% of the surveyed athletes practicing shooting
sport and canoe slalom.

Endurance sports have become highly popular even
among recreational runners. An increasing number of
persons compete in marathons, half-marathons, and
other forms of long-lasting physical activity. Runs,
especially the long-distance ones, are perceived as
a measure of physiological capabilities of an athlete
body. Ample studies have demonstrated a positive
effect of nutrition on athlete performance [3, 4].

Nutritional pattern and diet-related nutritional
status may significantly affect the physical performance
in endurance disciplines. An important element in
nutrition of athletes and persons undertaking regular
physical activity is the amount and type of ingested
carbohydrates. Currently, the recommended amount
of carbohydrates supplied with diet of long-distance
runners should range from 6 to do 10 g/kg body mass/
day and in the pre-competition period should provide
60-70% of energy. This allows increasing physical
performance by 2-3%. Following dietary guidelines,
a diet of persons competing in running disciplines
should provide 10-15% of energy from protein and
20-25% of energy from fats [4].

Durkalec-Michalski [5] evaluated the effect of
diet balancing acc. to the above guidelines on body
composition and performance capability of a selected
group of persons competing in running disciplines.
The balancing and rationalization of the nutritional
pattern during intensive trainings (including increasing
dietary fiber content in diet to 50 g/day) had a positive
effect on: reduced content of fatty tissue, increased
aerobic adaptation, and physical performance of the
surveyed runners.

Abnormalities observed in the frequency of intake
of important groups of food products (cereal products,
vegetables, and fruits) among athletes competing in
running disciplines point to the necessity of nutritional
education of this population.

CONCLUSIONS

1. Sufficient intake of dietary fiber was demonstrated
in 44% of the surveyed marathon runners.
Everyday food rations of 50% of the analyzed
athletes provided insufficient amount of dietary
fiber, whereas these of ca. 6% of the athletes were
poor in this dietary constituent.

2. No correlation was found between BMI value and
frequency of food products consumption being
sources of dietary fiber.

3. A statistically significantly lower intake of dietary
fiber was demonstrated in long-distance runners
(both women and men) before the marathon
compared to the post-marathon period.
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