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Abstract:

This study aimed to describe the psychological and nutritional aspects of runners and
identify the association of mental training and dietary supplements with performance in
road races. For this, a cross-sectional study was performed with 560 recreational runners,
who participated in 2014 or 2015 Unicamp Running. The participants answered a Google
Docs questionnaire about personal, emotional and nutritional aspects. A sub-sample of
302 runners was monitored using chip technology to identify the running time in 5 km
and 10 km. The main motivations for the run were to improve health (73%), well-being
(62,5%) and quality of life (57%). Approximately 34% consumed dietary supplements,
among which 70.5% consumed proteins and 40.2% carbohydrates. The main motivations
for this consumption were increased competitiveness (62.1%) and health (46.3%). There
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was no association between the consumption of dietary supplements and performance
in road races. The participants who did mental training presented 2.5 to 2.3 times higher
chance of better performance compared to the participants who did not do mental
training (p=0.020 and 0.039, respectively). We hypothesized that dietary supplementation
without nutritional follow-up does not offer sporting advantage and that mental training
is associated with better performance in recreational runners.

Keywords: sport psychology, nutritional supplements, running.
1. Introduction

In recent years, there has been increase in the number of runners around the world. Data
from the Sporting Habits Survey in Spain reveal prevalence of running in approximately
30% of physically active people (Ministerio de Educacion, Cultura y Deporte, 2015). The
increase of runners can be perceived through Strava® a social network focused on
practitioners of sports such as running, cycling and swimming. In Brazil, there are more
than 4.5 million users and 1.4 million races were registered in 2018, an increase of 94.6%
compared to last year (Strava, 2018). Although runners are increasing in the Brazilian
population, there is no characterization about their profile, resulting in a lack of
knowledge about the psychological and nutritional behaviour of road races practitioners.

2. Literature Review

We performed a brief research on PubMed with the synonyms of running and mental
training and found only 4 studies published in the last decade (Bales and Bales, 2012;
Biithlmayer et al.,, 2017; Dolan et al.,, 2011; Houston et al., 2011). These studies were
conducted with adjacent sports, consisting in isolated and non-generalizable findings for
road races. In this sense, mental training has been widely used to maintain an optimal
level of performance in triathlon (Bales and Bales, 2012; Dolan et al., 2011; Houston et al.,
2011). A meta-analysis of 9 clinical trials totalling 290 athletes from different sports
observed positive effect of mindfulness in shooting and dart throwing (Biihlmayer et al.,
2017). Increasing the search period to 20 years, the combination of conventional exercises
and mental training has proven to be more effective than isolated physical training in
swimming (Bar-Eli and Blumenstein, 2004).

Another subject of interest concerns the prevalence of consumption of dietary
supplements in recreational athletes. In the past, vitamins and minerals were
supplemented to cure deficiencies and prevent chronic diseases. In recent years, there has
been increase in consumption of dietary supplements without people being
undernourished (Lentjes, 2019). The need of supplementation can be identified through
biomarkers, but many people do not have medical and nutritional follow-up. In this
sense, a cross-sectional study involving 527 Spanish athletes identified a prevalence of
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supplementation in 74% of the sample, among which 42% were supplemented without
consulting any professional (Baltazar-Martins et al., 2019).

It has been demonstrated that the consumption of different nutrients is associated
with improved performance in endurance sports (Southward et al., 2018), intermittent
exercises (Baker et al., 2015) and strength training (Morton et al., 2018). Influenced by
these scientific findings, numerous dietary supplements have been introduced in retail
with the promise different benefits. The problem is that ingestion does not always satisfy
a real body demand, and it is common to find people ingesting substances on their own
(Baltazar-Martins et al., 2019). A study involving Brazilian runners identified that the
main motivations for their consumption were to increase stamina and performance
(Salgado et al.,, 2014). Therefore, considering that increased competitiveness is an
expected outcome among consumers, could the dietary supplements offer an advantage
compared to those they do not consume?

To answer these gaps, this study aimed to: (i) describe the psychological and
nutritional aspects of runners and (ii) identify the association of mental training and
dietary supplements with performance in road races.

3. Material and Methods

All participants who registered for the 2014 and 2015 Volta da Unicamp (i.e., Unicamp
Running) were invited to this cross-sectional study. The invitation, objectives and ethical
aspects were presented in a virtual address, available at the same place of registration for
the sporting event. As selection criteria, participants should be at least 18 years old and
registered at Unicamp Running. The flowchart of cross-sectional study is shown in Figure
1. This study was approved by the Research Ethics Committee of the University of
Campinas, Sao Paulo, Brazil (CAAE: 43823915.1.0000.5404).

Virtual registration in a road
race event

|

Invitation to participate in this
cross-sectional study

VAN

Invitation to

. Google docs . .
Denied  Accepted — ueq%ionnaire electronic run time
1 ques monitoring
Registration completed /\ Chip installed in

Denied Accepted ——  running shoes before
l the start of the event

Registration completed

Figure 1: Flowchart of cross-sectional study
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A sample of 560 adults showed interest in answering a virtual questionnaire, and
a sub-sample of 304 participants showed interest in electronic run time monitoring. The
demographic characteristics are shown in Table 1.

Table 1: Characteristics of sample of road race practitioners

Variables N %
Men 360 63,7
Age (mean, SD) 32,3 6,4
Schooling

High school degree 36 8,4
Undergraduate incomplete 59 13,8
Undergraduate degree 137 32,1
Graduate 190 44,5
Filiation

Unicamp 174 42,8
Other 232 57,2
Career at Unicamp

Employee 52 31,3
Student 95 57,2
Teacher 19 11,4
Road race categories of monitored participants

5km 155 51,0
10km 149 49,0

SD=standard deviation

3.1. Road race

Unicamp Running is a road race that had its first edition in 2010. This is an annual event
of the State University of Campinas, in which participants run 5 km or 10 km in a circuit
through the streets of the university.

3.2. Virtual questionnaire

To identify personal, emotional and nutritional aspects, the Google Docs questionnaire
based on an instrument validated by Salgado et al. (2014) was adopted, which followed
the recommendations of Foddy (1994). In this virtual questionnaire, participants
answered personal identification, category (5km or 10km), motivation to run, mental
training, self-perception of quality of life after having started running, level of pre-
competition anxiety, musical listening in training and/or competition, dietary
supplements containing types and motivations for their consumption.

3.3. Running time

Participants who declared interest in electronic monitoring attended a booth to install the
chip (Alien® Rfid) in their running shoes. The registration was done by passing the ramps
(i.e. reading mats) attached to the start and end locations, automatically recording the
running time. Participants who showed interest in walking did not have the option of
electronic monitoring. The installation of the chip and the export of the data to the
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electronic spreadsheet were performed by the researchers of this study, who had
experience in the electronic running time monitoring.

3.4. Statistical analysis

Measures of central tendency were used to characterize the variables. The Shapiro-Wilks
test was used to verify if the continuous variables had normal distribution. Running time
was classified as a binary variable according to the median adjusted by sex and type of
road race. In this sense, the cut-off points of 5 km were 28.1 minutes for men and 32.9
minutes for women. In the 10 km, the cut-off points were 53.8 and 61.4 minutes for men
and women, respectively. To verify the association of mental training and dietary
supplementation with the best performances in road race, binary logistic models were
performed. Initially, we carried out univariate analyses and then adjusted models for
possible confounders. The mental training was adjusted by the motivation to run and the
level of anxiety before the event. The dietary supplement was adjusted by the type and
the motivation for its consumption. The analyses modelled the category below the
median (i.e.,, better performance), considering the category above the median as a
reference (i.e., worse performance). The level of statistical significance was 5%.

4. Results

The psychological and nutritional aspects of all participants are in the Table 2. About the
motivations for running, the most prevalent responses were related to improve health,
well-being and quality of life. Almost all participants reported an improvement in quality
of life through the run and approximately half of the sample reported moderate or high
level of anxiety before Unicamp Running. Approximately 1 in 6 participants did mental
training and there was low prevalence for psychological support. Among those who did
psychological follow-up, 93% evaluated the support received with positive adjectives,
such as "great", "essential” and “important”, one participant answered "indifferent" and
other answered that it was a “psychiatric indication”. Half of the sample trained or
competed with musical listening. Approximately 1 in 3 participants had consumed
dietary supplements, specially proteins and carbohydrates. The most consumed proteins
were Whey Protein, Creatine, BCAA, Glutamine and Casein. The main carbohydrates
were Maltodextrin, Waxy Maize and Dextrose. The major motivations for its
consumption were increased competitiveness and health.

Table 2: Psychological and nutritional aspects of road races

Variables N %
Motivation for running practice +
Aesthetics 189 33,5
Competitiveness 50 8,8
Decreased stress 263 46,5
Health 413 73,1
Individual activity 159 28,1
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Personal Achievement 204 36,1

Quality of life 322 57,0

Socialization 123 21,8

Well-being 353 62,5
Quality of life after running practice

Improved 537 984
Anxiety level pre-competition

Do not feel 91 16,6

Low 188 344

Moderate 212 38,8

High 56 10,2
Mental training

Yes 78 14,6
Psychological support

Yes 29 5,3
Musical listening

Yes 193 47,0
Consumption of dietary supplements

Yes 190 34,2
Types of dietary supplements (n=190) +

Carbohydrates 80 42,1

Herbal medicines 10 5,3

Hypercaloric 9 4,7

Proteins 134 70,5

Vitamins 62 32,6
Motivation for consumption of dietary supplements (n=190) +

Aesthetics 39 20,5

Competitiveness 118 62,1

Health 88 46,3

Palatability 9 4,7

+ = participants have chosen more than one option.

Two participants did not attend the booth to install the chip, reducing the sub-sample
submitted to electronic monitoring to 302 volunteers. The run of 5 km was completed in
mean time of 30.1+6.3 minutes, and the 10 km was completed in 56.0+7.8 minutes. The
demographic characteristics were equivalent to the total sample and shown are in the
Table 3. It is important to emphasize that among those who did mental training, only 12%

received psychological support.

Table 3: Psychological and nutritional aspects of
sub-sample submitted to electronic running time monitoring

Variables N %
Motivation for running practice +
Aesthetics 104 344
Competitiveness 25 8,3
Decreased stress 140 46,4
Health 223 73,8
Individual activity 87 28,8
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Personal Achievement 104 344

Quality of life 163 54,0

Socialization 53 17,5

Well-being 186 61,6
Quality of life after running practice

Improved 285 98,6
Anxiety level pre-competition

Do not feel 43 14,8

Low 106 364

Moderate 114 39,2

High 28 9,6
Mental training

Yes 33 11,7
Psychological support

Yes 12 4,1
Musical listening

Yes 193 47,0
Consumption of dietary supplements

Yes 100 33,9
Types of dietary supplements (n=100) +

Carbohydrates 43 430

Herbal medicines 5 5,0

Hypercaloric 4 4,0

Proteins 83 83,0

Vitamins 30 30,0
Motivation for consumption of dietary supplements (n=100) +

Aesthetics 25 25,0

Competitiveness 67 67,0

Health 48 48,0

Palatability 3 3,0

+ = participants have chosen more than one option.

The associations of mental training and consumption of dietary supplements with
performance in road race are in the Figure 2. In the univariate analysis, the participants
who did mental training presented 2.5 times higher chance of better performance
compared to the participants who did not do mental training (p=0.020). This association
remained in the model adjusted by the motivation to run and the level of pre-competition
anxiety, in which the odds ratio was 2.3 (p=0.039). The consumption of dietary
supplements was not associated with the running time in univariate analysis (p=0.130)
and in the model adjusted by the type of supplement and the motivation for its
consumption (p=0.209).
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Mental training -

Adjusted mental traning-
Dietary supplementation - P—O—i

Adjusted dietary supplementation - i—'—-—'

OR and 95% CI

Figure 2: Association of mental training and consumption of dietary supplements
with performance in road race. Results presented in Odds ratio (OR)
and 95% Confidence Interval (CI)

5. Discussion

We characterized psychological and nutritional aspects of recreational runners and
identified that mental training can be associated with better performance in road races.
In addition, the consumption of dietary supplements was not associated with the running
time in Unicamp Running.

5.1. Psychological and nutritional aspects

The most prevalent motivations were health, well-being and quality of life. Similar results
were found in The State of Running 2019, the world's largest mapping of non-
professional running athletes (Andersen, 2020). In this study, more than 70 thousand
running events that occurred between 1986 and 2018 were analysed, whose main
motivations were improvement of psychological aspects, health and socialization. We
believe that these results can be influenced by the characteristics of road races, because
there is no specific competitor, and the reference of performance is the individual himself.
Almost all participants reported an improvement in quality of life through road races,
consisting in an expected result. Although the studies about quality of life are directed to
specific populations, such as elderly (Cassiano et al., 2020) and people with neurological
diseases (Dauwan et al., 2019), the benefits of physical exercise are consolidated in the
scientific literature.

There was a higher prevalence of moderate and high level of anxiety in our
sample, which should be interpreted sparingly. First because the anxiety was evaluated
through a simple question instead of scales already validated. And especially because the
questionnaire was answered at the moment of registration for the race event. It is possible
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that the first participants had a lower level of anxiety compared to the last ones registered.
It is important to emphasize that approximately 20 days elapsed between the last
registration and the race. Consequently, the estimate of pre-competition anxiety was
imprecise for all runners or could indicate how participants usually feel on the eve of a
road race.

Listening to music in training or competitions was quite prevalent in our sample.
Despite this high prevalence, the possible ergogenic effect of music is still a controversial
issue in the scientific literature. Previous studies have shown that music has improved
psychological skills, such as attention (Terry and Karageorghis, 2006), state of animus
(Terry and Karageorghis, 2006) and humour (Karageorghis and Terry, 2008). A cross
experimental study compared running time with and without musical listening (Clark et
al,, 2018). As results, there was no statistically significant difference between
experimental conditions, but music seems to have a positive effect in reducing perception
of effort (Clark et al., 2018). It is common that athletes listen to music before sports
practice, but there is no evidence that this provides an ergogenic effect (Smirmaul, 2017).
Therefore, it is possible that music makes the running practice more pleasurable and aids
in the runner's adherence, which can be studied in future research.

The most consumed dietary supplement was protein, and the main motivations
were the increase of competitiveness and health. In resistance training, a recent meta-
analysis has shown that protein supplementation increases muscle mass and strength in
the one maximum repetition test (Morton et al., 2018). Despite these results, protein
consumption higher than 1.62 g/kg/day does not seem to present additional gains in
physical performance, there being an ideal level for its daily consumption (Morton et al.,
2018). In relation to endurance, protein supplementation also seems promising. In this
sense, a double-blind randomized clinical trial compared the effects of whey protein
versus maltodextrin (placebo) on the performance of 12 university athletes (Huang et al.,
2017). After 4 weeks of supplementation, there was a difference for the 12-minute
run/walk test, where participants who consumed whey protein obtained longer distances
compared to the placebo group (Huang et al., 2017). In our study, we found no association
between consumption of dietary supplement and running performance. We believe that
this result may be due to the absence of nutritional follow-up, inadequate choice of the
type of supplement and inadequate intake of nutrients in relation to physiological
demands. We have the hypothesis that consuming dietary supplements without
nutritional follow-up does not offer a sporting advantage.

5.2. Mental training and performance in road races

Previous studies demonstrated the positive effect of mental training in different sports
(Bales and Bales, 2012; Biihlmayer et al., 2017; Dolan et al., 2011; Houston et al., 2011).
Mental techniques are known by elite athletes and are usually well accepted when
included in training programs (Gould and Maynard, 2009). In competitions, relaxation
and breathing techniques, visualization and biofeedback can improve mental abilities,
favouring sport performance (Keilani et al., 2016). In our study, the runners who did
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mental training had approximately double of chances of better performance compared to
the participants who did not. This result was maintained despite the adjustments by
different confounders. This is a promising result, but we should be careful in this
generalization, because there was low prevalence of mental training and psychological
follow-up in our sample. Despite this, the few participants who received psychological
support evaluated this follow-up quite satisfactorily. Associating this information with
the possible effect of mental training on the performance of recreational runners,
psychological support seems to be fundamental for those who want to evolve in road
races.

6. Limitations

We did not investigate the dosage of dietary supplementation, if this consumption was
by recommendation of a nutritionist, and which mental techniques these runners used.
We believe that the anxiety could be evaluated together with the installation of the chip,
which would provide a more accurate estimate. Despite these limitations, our study
corroborates the scientific literature and provides new insights about the importance of
nutritional and psychological follow-up for runners.

7. Conclusion

The practice of road races seems to promote well-being and quality of life, besides helping
to reduce stress. We hypothesize that dietary supplementation without nutritional
follow-up does not offer a competitive advantage and that mental training can favour the
performance of runners. Finally, we also present a strategy for the use of running events
for scientific research, with possible directions for future studies.
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