<@ sustainability

Article

Where Are the Best European Road Runners and What Are the
Country Variables Related to It?

Mabliny Thuany (9, Sara Pereira

1.2(0, Lee Hill 3, Jean Carlos Santos 4, Thomas Rosemann %, Beat Knechtle ¢*

and Thayse Natacha Gomes *

check for

updates
Citation: Thuany, M.; Pereira, S.;
Hill, L.; Santos, J.C.; Rosemann, T.;
Knechtle, B.; Gomes, T.N. Where Are
the Best European Road Runners and
What Are the Country Variables
Related to It?. Sustainability 2021, 13,
7781. https://doi.org/10.3390/
sul3147781

Academic Editor:

Alexandre Garcia-Mas

Received: 21 May 2021
Accepted: 9 July 2021
Published: 12 July 2021

Publisher’s Note: MDPI stays neutral
with regard to jurisdictional claims in
published maps and institutional affil-

iations.

Copyright: © 2021 by the authors.
Licensee MDPI, Basel, Switzerland.
This article is an open access article
distributed under the terms and
conditions of the Creative Commons
Attribution (CC BY) license (https://
creativecommons.org/licenses /by /
4.0/).

1 CIFI2D, Faculty of Sport, University of Porto, 4200-450 Porto, Portugal; mablinysantos@gmail.com (M.T.);
sara.s.p@hotmail.com (S.P.)

2 CIDEFES, Luséfona University, 1749-024 Lisboa, Portugal

Department of Pediatrics, Division of Gastroenterology & Nutrition, McMaster University, Hamilton,

ON L8N 375, Canada; hillll4@mcmaster.ca

Department of Physical Education, Federal University of Sergipe, Sao Cristévao 49100-000, Brazil;

jean.edf.ufs@gmail.com (J.C.S.); thayse_natacha@hotmail.com (T.N.G.)

Institute of Primary Care, University of Zurich, 8091 Zurich, Switzerland; thomas.rosemann@usz.ch

6 Medbase St. Gallen Am Vadianplatz, Vadianstrasse 26, 9001 St. Gallen, Switzerland

*  Correspondence: beat.knechtle@hispeed.ch; Tel.: +41-(0)-71-226-93-00

Abstract: Background: The environment can play a relevant role in performance in runners. This
study aimed to verify the distribution of the best European road runners across the continent, and
to investigate variables related to country representatives in the European Senior outdoor top list
2019. Methods: The sample comprised 563 European runners, aged 18-48 years, ranked in the
European Senior outdoor top list 2019 for distances of 10-42 km. Country-related variables were
gross domestic product (GDP), competition place, population size, and sports investment. The
countries were categorized as “top ten countries” or “other countries”. Binary logistic regression
was used for analysis. Results: The United Kingdom showed the highest prevalence of runners in
the ranking (men—17.6%; women—23.0%), followed by Spain (male ranking—12.1%) and Germany
(female ranking—8.6%). For men, sports investment (OR = 1.13; CI95% = 1.03-1.28) and country GDP
(OR = 0.96; CI95% = 0.93-0.98) showed an association with the chances of the athlete to reach the Top
10 ranking, while among women, the only variable significantly related was the competition venue
(OR =3.97; CI95% = 1.40-11.23). Conclusion: As in other sports considered “non-expensive”, the
economic and demographic characteristics of the place where athletes train can provide advantages
in performance.
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1. Introduction

Sports performance is a multifactorial trait influenced by several variables related to
athletes and the environment [1]. Previous studies investigated the role of individual char-
acteristics, such as physiological indicators [2], training commitment [3-5], psychological
traits [6], body composition and anthropometric characteristics [7]. Furthermore, variables
derived from the environments where athletes originate [8,9], namely aspects such as train-
ing structure [10], birthplace [11], family and coach support [12], and country economic
indicators [13,14], have emerged as relevant predictors of athletic performance. Despite the
relevance of subject-centred approaches [15,16], previous research has focused largely on
aiming to understand the role of contextual variables in sports success [17,18], and results
revealed that socioeconomic factors such as population size, Human Development Index,
and gross domestic product seemed to be significantly associated with performance [19,20].

In this context, De Bosscher et al. [21] proposed a model where international success
in sport is determined by a set of variables that can be organized into different domains,
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which include, for example, financial support, competition participation, access to sports
facilities, and coaching development and talent identification programs. Together, these
domains display complex interdependent relationships that can ultimately produce the
“ideal demographic conditions”, allowing for sports initialization in different modalities
and, as a consequence, the development of elite athletes [22]. For example, the Sports
Policy Factors Leading to International Sporting Success project (SPLISS) [23] was developed to
identify the relationship between political systems and policies that promote elite sports
with international success in the field, and it was identified that countries with the largest
investments in elite sport (e.g., Korea, Japan, France, Australia, and Canada) displayed the
best athletic results in both summer and winter Olympic Games [13,14].

Notwithstanding the relevance of these abovementioned variables as factors of athletic
and, by extension, Olympic success [20,24], there is a lack of studies exploring these
relationships within individual sports [25,26], such as road running [27]. Interestingly,
on the European continent, an increase in the number of running practitioners has been
observed in recent years [28], but only Spain, Russia, Switzerland, and Ukraine have
produced outstanding recreational runners at an international level [29]. Furthermore,
when considering professional athletes, only 16 countries from the European continent
had at least one athlete among the best runners worldwide between 1999-2015 in 10 km,
half-marathon, marathon, and 100 km ultramarathon events [30].

The United Kingdom (UK) and Germany are the countries with the highest numbers
of marathon runners in the world [29]. In addition, given that two of the “World Marathon
Majors” take part in Europe, specifically in Germany and the UK, governments are moti-
vated to invest in both mass participation and elite/high performance sports. A previous
study investigating various sport policies in Europe found that approximately 90% of strate-
gies outlined by government entities placed equal importance on mass participation and
elite sports performance [31]. These strategies were found to be mutually reinforcing, as
performance at international competitions was considered an effective way of developing
and promoting mass participation in grassroots sports [31,32]. Although many strategies
outlined in this mentioned study invested equally in both aspects of mass participation
and elite sports, this model has been referred to as a “top-down” method. National gov-
ernments and sporting organisations financially invest in elite high-performance sport
hoping that victories will increase national pride and interest in sports among the general
population, fostering higher participation in both mass and elite sports [33]. Therefore, it
stands to reason that increased investment towards the success of other running events
may improve overall participation and, by extension, better the conditions for athletic
training. Moreover, based on results reported by Thuany et al. [27], it is also speculated that
country-related variables such as population size, sports investment and gross domestic
product (GDP) can be associated with runners’ distribution in the rankings.

Previous studies presented the relationship between physiological characteristics
(VOomax, running economy, lactate threshold) and endurance performance [2,34]. How-
ever, since running is mainly performed in outdoor environments, differences in runners’
performances can be explained by variables related to their environment of origin. Previ-
ously, we showed that state of residence explains 3% of the performance variance among
Brazilian runners, and that the existence of athletics events in their home states was pos-
itively associated with performance [35]. It highlights that the role of environmental
variables in runners’ performance must be explored. Therefore, the purposes of this study
were (1) to identify the distribution of the best European runners across the continent; (2) to
describe the trajectories (based on their citizenship and the place where they competed)
they undertook to achieve their best results, as well as countries where the best results
were achieved; (3) to identify the representativeness of each country in the top 10 ranking
of the modality; and (4) to investigate the relationship between country-related variables
and the chances of athletes be at top 10 ranking.
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2. Materials and Methods

This is an exploratory study, for which information was obtained from the European
Athletes website [36]. The sample comprised 563 European runners (275 female), aged
18-48 years and 18-42 years for men and women respectively, ranked in the European
Senior outdoor top list 2019 [36] in official 10 km, half-marathon and marathon events.
Country-related variables were obtained from the European Union’s [37] and United
Nations Program’s [38] official webpages, and comprised:

Gross domestic product (GDP)—Data were expressed continuously (in euros), and
derived from the year 2019.

Competition location—This variable was obtained considering athletes’ citizenship and
the place (country) where they obtained their best race time. Information was dichotomized,
aiming to indicate if athletes obtained their best result in the country of their citizenship or
in a foreign country.

Population size—Indicates the total population of the countries in 2019. The variable
was expressed in millions.

Sports investment—The mean consumption expenditure of private households on
sporting goods and services, based on the Classification of Individual Consumption Ac-
cording to Purpose (COICOP) [39]. Data obtained are from the year 2015, and values were
expressed in thousands.

2.1. Athletic Ranking

The European Senior outdoor top list 2019 was used to categorize the athletes. Ap-
proximately 100 of the best senior European athletes, by sex, were ranked for each of the
running distances (10 km, half-marathon, and marathon). Countries were then categorized
as “top ten countries” (having at least one athlete among the first ten for at least one of
the distances), or “other countries” (not having athletes among the first ten for any of the
distances). It is important to note that all countries analyzed had at least one athlete in the
top 100 list; European countries that were not represented in this list were not included in
the study.

2.2. Statistical Analysis

Data were expressed as mean (with standard deviation) and median (with interquartile
range) or frequency (%). The frequency of countries classified on each of the categories
based on the athletic ranking was computed. Country-related variables (sports investment,
total population and GDP) were tested for normality using the Kolmogorov-Smirnov test,
and the Mann-Whitney U test was performed for comparison of these variables between
the groups (“top ten countries” and “other countries”). Binary logistic regression was used
to verify the predictors associated with the chances of countries having national runners
in the European Top 10 ranking, where sports investment, total population, GDP, and
competition venue (personal record obtained in citizenship country or in a foreign country)
were the possible predictors. IBM SPSS Statistics (IBM Corp. Released 2016. IBM SPSS
Statistics for Windows, Version 24.0. Armonk, NY: IBM Corp.) software was used for
analysis. Significance was accepted at p < 0.05.

3. Results

Of the 54 European countries, 35 were represented on the European Senior outdoor
top list, taking into account both sexes together. Among all runners on this list, the United
Kingdom had the highest number of runners (men—17.6%; women—23.0%), followed by
Spain (men—12.1%) and Germany (women—=_8.6%) (Figure 1). When the top 10 runners
for all distances were considered, taking into account both sexes, only 14 countries had at
least one athlete in this group, and the United Kingdom remained the most represented in
this group (men—15.2%; women—23.3%). Furthermore, regarding competition venue, it is
possible to observe that the three countries where runners performed the best were Spain,
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Germany, and the United Kingdom, for both sexes (changing only the order of appearance)

(Figure 1).
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Figure 1. Citizenship most represented in the ranking (on the left), and competition venue (on the right) for both female
(on the top) and male (at the bottom) athletes of European Senior outdoor top list 2019.

For the country-related variables presented in Table 1, it is possible to observe that, for
both sexes, countries with runners in the top 10 European ranking presented the highest
mean and median values for GDP. However, no significant differences were observed
between the top ten countries and the other countries. Regarding sports investment and
total population, it was observed that top 10-ranked female athletes were more likely to
be citizens of countries with the mean highest values for these variables, although these
differences were not significant.

Results of the regression analyses are presented by sex in Table 2. For men, sports
investment and country GDP were associated with the athlete’s likelihood to be in the
Top 10 ranking. Runners from countries with more sports investment had a 13% greater
chance of being in the top 10, while increased country GDP decreased the chances of being
in the top 10 (OR = 0.96; CI95% = 0.93-0.98). Among women, the only variable significantly
related was the competition venue, where those who competed in the country of their
citizenship were ~4 times more likely to be in the top 10 (OR = 3.97; CI95% = 1.40-11.23).
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Table 1. Descriptive information about European country variables, per group and sex.

Men Women
Top ten Countries Other Countries Top ten Countries Other Countries
n=33 n =257 n =30 n =247
Variables Mean Median Mean Median ~ Mann—-Whitney Mean Median Mean Median ~ Mann—-Whitney

(SD) (IR) (SD) (IR) U test (SD) (IR) (SD) (IR) U test
Sports investment  26.95 29.65 2801  29.65 040 27.96 2858 2547 2531 o

(millions EUR) (0.59) (5.52) (0.94) (4.91) (0.71) (5.52) 0.62) (4.91)
Total Population 45.31 46.93 53.97 60.35 o011 52.13 66.64 50.19 60.35 142

(millions) (1.91) (49.36) (5.10) (19.71) (5.83) (49.36) (1.94) (33.85)
o SR e ST om WD w02 %

n = sample; SD, standard deviation; IR, interquartile range.
Table 2. Results of the binary regression for predictors of the top 10 rankings.
Men Women
Variables OR 95% C.I. 95% C.I.
Lower Upper OR Lower Upper
Sports investment 1.13 1.03-1.28 1.10 0.96-1.25
Total population 1.01 0.98-1.03 1.00 0.99-1.02
GDP 0.96 0.93-0.98 0.99 0.95-1.03
Competition venue 1.11 0.45-2.73 3.97 1.40-11.23
Constant 0.135 0.00
Bold—p < 0.05.

4. Discussion

This study aimed to investigate the distribution of the best European road runners
across the continent; to describe their trajectories to achieve their best results; to identify the
representation of each country in the top 10 rankings; and to investigate the relationship
between country socioeconomic and social indicators and athletes’ presence in the top 10
rankings. In addition, it was hypothesized that the United Kingdom and Germany would
be the countries with the highest number of athletes in the ranking. The main findings
were that (1) for both sexes, the highest representation, in both total ranking and top 10
ranking, was observed for the UK; (2) runners from the UK were most likely to achieve high
rankings outside their own country; (3) the competition venues where the best marks were
obtained by runners were the UK, Germany, and Spain; and (4) socioeconomic variables
(sports investment and GDP) and competition venue were associated with a country’s
likelihood of having athletes in the top 10 ranking, for men and women respectively.

Notwithstanding the relevance of the individual predictors on sports performance [40,41],
previous studies investigated the role of demographic, cultural, geographic, and economic
predictors on success in international sports [14], and results indicated that larger pop-
ulation size, higher values on the Human Development Index, and GDP were directly
associated with the number of medals won in Olympic games [20,42—44]. These variables
express both the economic power and demographic characteristics of the countries, such
as their capacity of human capital and athletic development, as well as sports investment,
and they are generally used when aiming to understand the differences in results between
nations at international competitions such as the Olympic Games [45].

As one of the purposes of the study was to examine the relationship between countries’
socioeconomic and social indicators and their athletic presence in the top 10 rankings, it
was found that sports investment and GDP were significantly associated with the chances
of countries having a male runner in the Top 10 European Senior ranking. This indicates
that investment in sports at both mass participation and elite levels may improve con-
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ditions related to athletes’ training, career support for athletes, and programs for talent
identification and development. Furthermore, investing in higher-level qualifications and
training for coaches, increased numbers of accessible sports facilities and competitive
sporting events, and scientific sports research contributes to elite level athletic success
and increases the number of amateur participants in the sport, from whom it is possi-
ble to recruit professional/elite athletes [14,42,46]. For example, a possible explanation
regarding the fact that the UK was the most represented in the top 10 ranking could be
due to economic investments in sports development and achieving better positions in
the Olympic Games, such as the World Class Performance Programme (implemented after
the Atlanta 1996 Olympic Games) [47]. Furthermore, investments related to the London
2012 Summer Olympic Games may have resulted in increases in athletic performance as
a result of policies and facilities developed to promote sports practice [48,49]. Regarding
the relationship between GDP and the likelihood of having athletes in the ranking, it is
possible that the inverse relationship found can be due to the fact that GDP measures the
total resources available in the country, which is not necessarily related to their application
in the sports context [50].

On the other hand, among women, the variable significantly related to their presence
in the top 10 rankings was the competition venue, meaning that female runners who
competed in the country of their citizenship were more likely to be among the top ten
runners than those who achieved their best results in a foreign country. A plausible
explanation for this association could be that found for similar results observed during
the Olympic Games. The host country of the sporting event tends to present a higher
likelihood of obtaining the best results, due to economic investment and public support
related to athletes” development [42,50]. Moreover, when competing in their own countries,
athletes have some “advantages”, such as knowledge about the place of the competition
(ground, route), adaptation to the climate and weather conditions, and crowd support,
given that they are competing “at home” [51].

Furthermore, countries with a large number of running events may have policies and
strategies to promote initialization and specialization in the training of runners, as well as
the development of elite athletes, which is conducive to better results [14]. In addition, it is
important to note that among the marathon races hosted in Europe, only those allocated in
London and Berlin figure among the “six World Marathon Majors”, which may result in
higher investment in running in these countries, and possibly explaining the fact that the
United Kingdom and Germany are two of the three countries with the highest number of
runners going there to compete, and also the places where runners most achieve their best
results, which corroborates one of the study’s hypotheses.

This study had some limitations. As we used secondary information, available data
were not always updated. Additionally, it was not possible to explore other country-related
variables related to runners’ performance, as unfortunately, most of this information was
not readily accessible. Furthermore, we did not consider possible changes in athletes’ citi-
zenship over the years. Future studies should consider exploring other country-related vari-
ables, e.g., number of running events, running clubs (number and costs), climate/weather
conditions, sports policies, and country urban design. On the other hand, it must be
highlighted that we used information covering the entire European continent regarding its
best runners in the year 2019, and that it was possible to map the countries where these
athletes must achieve their best marks, as well as to identify country-related variables
associated with athletes’ performance.

Results from the present study can be relevant in the practical context. Nations have
given attention to understanding and developing public policies and strategies able to
lead, in the short-, medium-, and long-term, to success in international sports. In this
context, financial support and competition participation are considered two of the nine
pillars of international sports success [23]. In the present study, results highlighted that
these factors should be developed by countries that aim for better representation in the
European rankings. Thus, alongside the relevance of investment in sports participation
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(increasing people’s access to the practice), countries should also invest in the development
of national sports events, which may increase the chances of having successful athletes at
an international level.

5. Conclusions

Among European road runners, it was observed that sports investment, GDP, and
competition venue were associated with athletes’ chances to be among the best runners
in the continent, based on the senior outdoor ranking. This highlights that even in sports
considered “relatively inexpensive”, the economic and demographic characteristics of the
places where athletes live/train can provide advantages in their performance, and this
should be considered if countries aim to be well represented in international sports events,
highlighting that it is not only individual characteristics that are responsible for athletes’
success.
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