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Abstract

Research question

It is a common expectation among politicians, civil servants and sport managers that
hosting a major sporting event or achieving international elite sport success yields a
variety of positive externalities grounded in the ‘Virtuous Cycle of Elite Sport and
Events’ model. However, over the years various studies have shown that this model is
not necessarily an accurate depiction of reality. This paper adds to existing research by
testing whether elite sport success or hosting a major sport event can have any positive

effects on citizens’ health.

Research methods

By employing multilevel regression models to nine rounds of the European Social
Survey—consisting of individual-level data from 2002 to 2019, covering 37 countries,
219 country-survey-years, and almost 400,000 respondents—we test whether health-

related impacts of elite sport success and hosting major sport events can be identified.

Results and Findings
The model output from our regressions does not indicate that sporting success or hosting

major sport events contributes to better health.

Implications

The results question the Virtuous Cycle of Elite Sport and Events’ model and stipulate that
politicians, practitioners, and sports managers should be aware of overestimating potential

positive externalities from elite sport.
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Introduction

As pointed out by Coalter (2007), elite sport is neither harmful nor beneficial in itself. What
shapes its outcomes—positively or negatively—is how its programmes are structured, financed
and managed, and how the output is delivered to the public (De Rycke & De Bosscher, 2019).
In recent years, however, the discourse on its positive externalities (Gouguet & Barget, 2006)—
in the form of tangible and intangible ‘trickle-down-effects’-has become a dominant
assumption influencing policies aimed at managing elite sport (Alm et al., 2014). Not only
does this discourse legitimize large subsidies for national elite sport systems, it also releases
enormous amounts of public resources for attracting and hosting major (elite) sport events
such as the Olympics, the FIFA World Cup, and the European Championships (Atkinson et

al., 2008).

Among the usual claims made are that there are significant (tangible) economic impacts to be
experienced from hosting major events, including an increase in tourism and greater brand
value for the host city or nation—and that elite sports can also have intangible effects such as
boosting national pride or ‘feel-good effects’ when a nation’s athletes win prestigious
tournaments (Peeters et al., 2014; Storm & Jakobsen, 2019). However, an increasing amount
of research on elite sport and events has raised questions about these benefits (De Rycke &
De Bosscher, 2019). With regard to tangible effects, evidence clearly points towards marginal,
absent or even negative effects of hosting major sport events (Coates & Humphreys, 2008;

Zimbalist, 2017).

With regard to intangible effects, some studies do find that ‘feel-good effects’ (e.g. Hallmann
et al., 2013), increased subjective well-being (SWB) (e.g. Kavetsos & Szymanski, 2010),
national pride (e.g. Denham, 2010; Ddczi, 2012), or increased mass participation (Potwarka

& Wicker, 2021) can be associated with a nation’s international elite sport success or hosting



sport events. Such effects reflect the value accrued in the broader community from the events
or the sporting success (Walton et al., 2008); i.e. the benefits that extend beyond the experience
enjoyed by people who organize, participate as athletes in, or attend the (major) elite sport
events themselves (Denstadli & Solberg, 2021; Gouguet & Barget, 2006). In this paper, we
follow this line of research as we seek to identify other potential effects of elite sporting
success and hosting events. Our paper adds to existing research by focusing on health, which
has only been studied to a limited extent in connection to elite sport and major sport events

(Wicker & Downward, 2019).

Health outcomes! are one of the (potentially) positive intangible externalities associated with
elite international sporting success and hosting sport events, and they are often stated as an
expected outcome in policy documents (Hogan & Norton, 2000) and research (e.g. Aizawa et
al., 2016; McCartney et al., 2010). However, health is never studied directly, only by proxy—
or, in other words, as a closely connected (expected) outcome—gauged by the inspiration or
emotion people feel when they see their sporting heroes perform well in international
tournaments (Frick & Wicker, 2016), or the motivation to exercise themselves after having

experienced a locally hosted international event (Frawley & Cush, 2011).

Drawing a connection between public health and elite sport can reveal a new and interesting
perspective compared to existing studies that have mainly focused on effects on participation
in sports clubs and associations (e.g. Storm et al., 2018), limited samples of sports (e.g. De
Bosscher et al., 2013), particular nations (e.g. Hogan & Norton, 2000), or specific sporting

events (e.g. Downward et al., 2016).

1 We understand health in a broad sense, i.e. both mental and physical. A more specific definition and
discussion of health is given in the theoretical section of the paper.
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Impacts on membership figures in associations and clubs are usually observed. However,
using membership figures alone cannot capture effects on broader participation patterns that
occur outside of organized sports (Storm & Holum, 2021), and thus fail to understand the
effect on public health more generally. Further, as only a limited number of sports, nations,

and events have been explored so far, there are several subsequent gaps in the research.

Future research should therefore aim to test whether existing research can be generalized
across a broad set of nations and events in relation to health in particular. It should also study
health directly, as some of the literature points to potentially negative health effects from
hosting sporting events (Wicker & Downward, 2019) due to the promotion of unhealthy foods
and alcohol (e.g. Piggin et al., 2019). Other studies argue that elite sport can have a
‘discouragement effect’ because the average human is not able to emulate the high level of the
sport they are watching, therefore resulting in lower levels of mass participation. Elite sporting
success or hosting major events could therefore have an adverse effect on health if they are

found to discourage physical activity.

In this paper, we aim to address these considerations through multilevel regression modelling,
where we aim to test whether elite sporting success and hosting major events can affect health
directly. We have structured the paper as follows: First, we establish the conceptual
underpinning of our research. Then, we briefly review existing research to understand how
health-related externalities of hosting major events and international elite sport success are
addressed in contemporary studies, which will help to better illustrate the abovementioned
research gaps. Next, we present the data and methodology deployed and, finally, we discuss
our findings, concluding with some reflections on the implications and limitations of the paper

and future research perspectives.



Theoretical and Conceptual Underpinning: Positive
Externalities of Elite Sport and Events

In recent years, government investments in elite sport and hosting major sport events have
increased substantially across the globe (De Rycke & De Bosscher, 2019; Haut et al., 2017).
National legitimacy concerns related to these investments have led to a variety of discourses
that underscore expected outcomes (Gratton & Preuss, 2008; Tomlinson, 2014). For example,
stakeholders and tourism organizations urge public authorities to fund large-scale sporting
events because they believe it will generate more public revenue from tourism in the cities in

which the events are hosted (Storm et al., 2020).

Other stakeholders argue that elite sport and events contribute to the greater public good
because their activities lead to positive externalities, or meet broader political, social or
economic goals, such as strengthening local or national identity (Ward, 2009), social
integration (Girginov, 2012), urban development (Andranovich et al., 2001; Black, 2008),
increased sport participation (Kokolakakis & Lera-Lopez, 2020), and national pride (Evans &
Kelley, 2002). The idea is that elite sport has a symbiotic relationship with its environment,
making it a natural beneficiary for public subsidies due to its trickle-down effects into the

community (Denstadli & Solberg, 2021).

The “Virtuous Circle of Elite Sport and Events’

According to Grix and Carmichael (2012), a narrative of a ‘virtuous cycle’ is established when
there is a shared belief that national investments in elite sport or major sporting events are
eventually fed back into society. This feedback mechanism is argued to make people happier,

inspire them to exercise, be prouder, and, in turn, become more productive or healthier (Silva



etal., 2019). Figure 12 illustrates this relationship as it often materializes in public and political
discussions, and in arguments that public investment in elite sport and events gives rise to

various externalities.

Figure 1: The ‘Virtuous Circle’ of Elite Sport and Events
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Elite sport is in the centre of the figure, with the relationship between grassroots sport (or mass
participation) and elite sport being shown in the pyramid form, which implies that grassroots
sport channels talents upwards through the national elite sport system, with the best athletes

competing in international tournaments (at the top of the pyramid).

In the traditional understanding of this pyramid model, inactive people are thought to be
inspired by elite sportspeople to take up sport themselves (Storm et al., 2018; van Bottenburg,
2002). The trickle-down effects therefore materialize as an externality in the form of increased

mass participation. In the literature this mechanism is typically identified as three general

2 Figure 1 is inspired and adapted from Storm og Holum (2021).



variations: 1) Inspiration from hosting a major sporting event; 2) Inspiration from seeing
athletes winning medals and performing at the highest level; and 3) Inspiration from role
models (sport stars) who have a charismatic appearance (De Bosscher et al., 2013; Weimar et

al., 2015).

Each of the three forms of inspiration strengthens the base of the pyramid model, as a broader
recruitment base increases the chance of ‘growing’ more international champions (De
Bosscher et al., 2006). Further, this leads to an increase in mass participation, and the process

repeats itself in a virtuous symbiotic relationship (Storm & Holum, 2021).

Looking at the arrows surrounding the pyramid, we see a theoretical illustration of how other
proclaimed impacts and externalities are typically associated with investment in elite sport and
major events. The elite sport competition is the main attraction of international events and
public subsidies are needed to organize and deliver them. One of the most common goals
connected with events in terms of tangible effects (left side of Figure 1) is—as mentioned
above—increased tourism (Baade & Matheson, 2016). Another is increased direct foreign

investment (Jakobsen et al., 2013).

Nations hosting events also need to invest in improving their infrastructure and building new
facilities (Alm et al., 2014) to host major events, so these events can potentially be used to
meet broader urban development needs (Zimbalist, 2015), thus giving rise to positive
externalities. Urban development can also lead to more intangible effects — shown on the right-
hand side of Figure 1. For example, when residents gain access to new facilities that have been
built for elite sport but can accommodate many more grassroots participants after the event,
the assumption is that an increase in engagement in physical activity as a result of the event

will make people in the host city or country healthier (Eime et al., 2017).



Socially integrated societies with thriving populations are part of the vision that hosting events
will bring people together, result in national success and make everyone happier and prouder
of their nation (Storm & Jakobsen, 2019). People also create relational goods (Becchetti et al.,
2008) by volunteering to help at the events, which in turn leads to greater well-being and life
satisfaction (Wicker & Downward, 2020). Therefore, the model presented above captures
many of the anticipated tangible and intangible (positive) externalities often argued as being
associated with elite sport and major sport events in a theoretical and conceptually coherent

way.

However, and as mentioned in the introduction, there is increasing academic interest in and
scepticism of the narrative of the virtuous cycle (Storm & Holum, 2021), specifically in
relation to the questionable tangible effects of elite sport (on the left side of the virtuous cycle
in Figure 1). Scholars have tested these effects by measuring the economic benefits brought
about by major international events, finding that tangible effects are at best marginal, and

usually absent (e.g. Baade & Matheson, 2016; Peeters et al., 2014).

Based on existing evidence of marginal or absent tangible effects, academic focus has recently
shifted to intangible effects to examine whether broader social impact can be found (Storm &
Jakobsen, 2019). Can other (positive) externalities follow on from elite sport and hosting
major events? In this paper, we aim to answer this question specifically in relation to health.
We focus on the effects of the presumed trickle-down dimensions of sporting success and

hosting events® because the existence of potential health effects has only been studied to

3 We exclude the role model dimension here because we do not have any relevant data on this variable and are
therefore not able to conduct a reliable test in our design.
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limited degree. As mentioned earlier, health effects are usually studied indirectly by assuming
a connected impact from increased mass participation. However, a direct measurement has
never been applied. In addition, there is a need to study more nations, more events and broader
population groups. Should we find a correlation between health and elite sporting success
and/or hosting events, it could be a strong argument for government intervention in, or a

provision of economic subsidies for, elite sport and hosting events.

How do we Study Public Health Outcomes of Hosting Sport Events and

International Sporting Success?

According to the World Health Organization (WHO), health is a multi-dimensional concept
defined as ‘a state of complete physical, mental and social well-being and not merely the
absence of disease or infirmity” (World Health Organization, 2019, p. 1). The first (physical)
dimension is typically assessed objectively and by the absence of life threatening and chronic
cardiovascular and metabolic diseases such as diabetes, cancer, obesity and heart related
problems (World Health Organization, 2018). The other two dimensions are usually captured

by clinical approaches and broader assessments of the psychological well-being of a person.

Theoretically, we could ask through what kind of mechanism can elite sporting success and
hosting sport events affect people’s health? Increased physical activity levels brought about
by inspiration to take up the types of sports present at the event would most likely enhance
public health. The connection between physical activity and health is well documented in
number of studies (e.g. Cabane & Lechner, 2015; Humphreyes et al., 2013; Marques et al.,
2019; World Health Organization, 2018). For people who are already active, inspiration could

increase their physical activity levels even more, thus boosting their health even more.
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Inspiration can also potentially encourage inactive people to take up sport to the benefit of
their physical and mental (social) health. It should be mentioned, however, that some
researchers (e.g. Hindson et al., 1994) have identified a discouragement effect when high
performance athletes are seen as being impossible for the average person to emulate (Hogan
& Norton, 2000). If this is the case, the ‘discouraged person’s’ health would remain unaffected
or may even be affected negatively, for example, if they remain at home in front of the
television or computer screen or are influenced by soft drink or alcohol commercials and

sponsorship messages that can affect their nutritional intake (Piggin et al., 2019).

However, sporting success and sport events can also create (positive) arousal (Uhm et al.,
2020) among spectators and television viewers, bringing different people together to celebrate
(Green & Chalip, 1998) and socialize (Pfister et al., 2018), which can have a positive effect
on the mental dimension of health. Moreover, the volunteering positions offered by hosting
events (Doherty, 2009) potentially affect the people involved through the creation of relational
goods (Becchetti et al., 2008) that are produced, for example, through emotional support and
belonging to a group (Wicker & Downward, 2020). Giving the impression that the event is
well-managed (Allen & Bartley, 2014) can also boost mental health due to the impression of
having a good reputation among people from other nations who participate in the event or

follow the event on television from abroad.

It important to stress that public health outcomes resulting from elite sport success or hosting
events can be argued in part as tangible because a healthy population reduces expenditure in
the (public) health care system. Mentally and physically healthy people use hospitals and other
parts of the health care system less than unhealthy people, meaning that if trickle down-effects
from international elite sport success or events are present, they will have an (indirect)

economic impact on the society or nation involved. However, in this paper we follow the
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economic approach suggested by Wicker and Downward (2019), which views health

outcomes as being ‘...more intangible in nature’ (p. 429).

In the following section, we briefly review the existing research on sports management, sports
policy and economics that has questioned the trickle-down effects from international sporting
success and hosting sport events to understand how health factors into their studies.* A few
studies from other disciplines are included as well, as they focus on the potential negative
health effects of the sponsorship and commercial media campaigns that support the elite

athletes and the organizers of the major international events we include in the study.

Literature Review: Trickle-Down Effects from Elite Sport Success
and Hosting Events

One of the first studies addressing the question of trickle-down effects was conducted by
Hogan and Norton (2000), focusing on Australian sport participation. It found no trickle-down
effects from the nation’s international sporting success, and no health effects were evident,
despite being anticipated in many Australian sport development policy documents. In fact,
during the period examined, the Australians who were expected to be inspired to exercise were
becoming more overweight, with children ... in particular ... becoming less fit” (p. 216).
Hanstad and Skille (2010), who studied Norwegian biathlon’s effect on membership figures,
reached the same conclusion of an absence of trickle-down effects and associated health

impacts.

4 As mentioned earlier, we omit studies focusing on inspirational trickle-down effects from role models.
Therefore, we only touch upon studies focusing on trickle-down effects from international elite sport
success and hosting major events in this literature review.
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De Bosscher’s (2013) study on the effect of sporting success on membership figures (in 20
different sports) in Flanders, and Haut and Gaum’s (2017) study of table tennis in France,
Germany and Austria returned no significant results. Storm et al. (2018) also found little to no
relationship between the Danish national handball team’s success and club memberships, and
Storm and Holum (2021) looked at professional soccer and found no impact on local amateur
clubs. One study that showed inconsistent findings was Frick and Wicker’s (2016) study on
German National team soccer. Another study by Pyun et al. (2020) on German club soccer
showed that the promotion of local professional football clubs in the Metropolitan Rhine-Ruhr
region appeared to increase amateur club membership figures, which could indicate potential
health effects. Common to these studies, however, is that they do not consider health issues
specifically. Only the participation element of trickle-down is in focus. Further, they only
consider one aspect of participation ‘legacy’ by focusing on organized sports rather than the

potential effect on unorganized activities outside the clubs.

Findings identifying a casual effect of hosting sport events on mass participation or
membership figures are rare. Systematic reviews such as those undertaken by Weed et al.,
(2015) have not been able to identify reliable evidence of such a relationship, nor in relation
to health (McCartney et al., 2010). However, some studies indicate that these types of effects
may exist. Weimar et al., (2015) studied 12 German Olympic sports and identified effects on
both junior and senior memberships after hosting a major event. Aizawa (2016) also concluded
that Japanese people who experienced the Tokyo Olympic Games in 1964 more frequently
participated in physical activities over a 20-year span than others, which, according the author,
could have affected their health positively. Kokolakakis, Lera-Lopez and Ramchandani (2019)
and Kokolakakis and Lera-Lépez (2020) revealed short-term national participation effects

from the 2012 London Olympics, although primarily among active people who increased their
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frequency of activity. They argued that this could also have resulted in wider health benefits

among the population, a finding backed by Castellanos-Garcia et al. (2021).

The results from these event studies contrast with Veal, Toohey and Frawley’s (2012) findings
from their examination of participation patterns following the 2000 Sydney Olympic Games,
where they found no obvious effect from hosting the Games. Frawley and Cush (2011) could
not demonstrate any effects from the 2003 Rugby World Cup either, instead arguing that
increases in membership figures were due to school campaigns initiated by the Australian
Rugby Union. Craig and Bauman were similarly unable to identify effects on Canadian
children’s physical activity from the Vancouver Winter Olympics, and Downward, Dawson
and Mills (2016) failed to identify trickle down-effects from the 2012 London Olympics,
indicating that hosting major sport events does not have any effect on mass participation—-and

therefore not on health either.

Bartosz and Mailer (2020) were unable to find evidence of a positive participation legacy from
the 2018 UCI Cycling World Championship held in Austria, a finding that is consistent with
the study by Denstadli and Solberg (2021) on the 2017 Road Cycling Championship held in

the city of Bergen, Norway.

Other Potential Trickle-Down Effects Affecting Health

Besides the studies on potential trickle-down effects and mass participation sport, other
studies have looked at how various factors associated with international elite sport success
and hosting events could affect health. Instead of testing the assumption that international
sporting success or hosting events would lead to positive externalities, some studies have
tested whether they in fact result in negative effects. As international elite sport and event

hosting have become extremely commercialized (Tomlinson, 2005), unhealthy consumption
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patterns are often part of the circus when sponsors and television rights holders aim to sell

products to gain a profit from their engagement.

This problem is pointed out by Piggin et al. (2019), who found that the managers of the Rio
2016 Olympic Games’ venues shaped the consumers’ choices °...so that the food and drink
being sold and consumed met neither the spectators’ nor Brazilian policy definitions of
health’ (p. 481). According the authors, their findings challenge policy arguments for using
sport events for health promotion because there is a risk that the commercial messages and
architecture of events supports unhealthy eating behaviours. It also questions the public

health outcomes promised in connection with the events.

In relation to alcohol consumption, which often accompanies watching elite sport on
television or at the venue and is also connected to various health problems, O’Brien et al.
(2014) and Zerhouni et al. (2019) deploy an experimental design to investigate attitudes
towards alcohol brands, finding that incidental exposure to alcohol marketing messages at
sporting events has a positive effect on evaluation of various alcohol brands. This could
potentially lead to higher consumption frequency with unhealthy consequences, which is
backed up by a study by Davis (2009), who finds that boys involved in sport who are
exposed to alcohol sponsorship are *...more likely both to drink alcohol and to get drunk’ (p.

20).

Hamer, Weiler and Stamatakis (2014), who studied the connection between viewing sports
(on television) and physical activity rates among older adults in England found that those
who watched sport on television every day had a greater chance of becoming obese even

when relevant confounders where controlled for.

15



Analysis of inconsistent findings in the literature

What is clear from the above review is that even though trickle-down effects are seldom
identified, some studies do show evidence of effects (Potwarka & Wicker, 2021). Further,
some studies reveal opposite findings despite examining the same case (e.g. Downward et al.,
(2016) and Kokolakakis et al. (2019) on the 2012 London Olympics). The inconsistent
evidence can be partly explained by the different methodologies applied. Some of the studies
that failed to identify the existence of trickle-down effects deployed an inappropriate
methodological approach (Kokolakakis et al., 2019) such as descriptive analyses (e.g. Hogan
& Norton, 2000) or bivariate- or correlation approaches (e.g. De Bosscher et al., 2013) (Frick

& Wicker, 2016; Storm et al., 2018).

This is a problem because many factors can theoretically affect sport participation (Cabane &
Lechner, 2015; Downward et al., 2014) and health. To single out potential trickle-down
effects, appropriate econometric designs with relevant control variables need to be included
(Storm & Holum, 2021). Further, many of the existing studies examine a limited sample of
people (for example, those participating in organized sports only) and countries when
investigating potential for trickle-down effects. Additionally, some studies identify negative
effects, like obesity (e.g. Hamer et al., 2014), potential unhealthy consumption patterns (e.g.
Piggin et al., 2019) and discouragement (Hogan & Norton, 2000) connected to watching (elite)
sport on television and at venues. However, these studies are also limited in scope. Therefore,
more studies covering broader population groups and a larger set of events would be helpful
to understand to what extent health externalities exist—be they positive or negative—if they are

present at all.

Finally, because the majority of the studies on trickle-down effects do not consider links to

health directly, and mainly as a feature connected to (enhanced) mass participation, there is a
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need to measure health benefits more specifically because it will help us understand whether
health effects materializes instead of just anticipating they do. In the following, we describe

our empirical strategy to address these gaps in the literature.

Methodology

To test the presence of health effects more directly and to understand whether elite sporting
success or hosting major events give rise to positive externalities in a broader set of nations,
events and among larger population groups, we analyse all nine rounds of the European Social
Survey (ESS) (2018). This survey contains individual level data collected from 2002 to 2019,
covering 37 countries,® 219 country-survey-years, and almost 400,000 respondents.® Each
country-year includes a random sample of the respective countries’ adult population. As the
surveyed individuals are nested into country-survey-years which again are nested into
countries, we use multilevel modeling to conduct the analysis. More specifically, we use three-
level random intercept models’ to allow for an estimation of errors at all levels simultaneously

with the linear coefficients.

The structure of the data is the reason why we make use of hierarchical models. The level 2
variables are measured at the country-year level, which includes success, host, GDPpc, and

health expenditure (more on these variables below). That is, these variables have observations

5> The countries included are Albania, Austria, Belgium, Bulgaria, Croatia, Cyprus, Czech Republic, Denmark,
Estonia, Finland, France, Germany, Greece, Hungary, Iceland, Ireland, Israel, Italy, Kosovo, Latvia,
Lithuania, Luxembourg, Netherlands, Norway, Poland, Portugal, Romania, Russia, Serbia, Slovakia,
Slovenia, Spain, Sweden, Switzerland, Turkey, Ukraine, and the United Kingdom.

& The data applied in the analysis in this publication is based on the ESS Multilevel Data provided by the
European Social Survey and prepared and made available by NSD, the Norwegian Centre for Research Data.
Neither the European Social Survey nor NSD are responsible for the analyses of the data presented here.

" The results presented are from linear multilevel models. In addition, we ran sensitivity models using
multilevel ordered logit and multilevel logistic regression (on a dichotomized dependent variable), the results
(which can be accessed upon request) from these models did not differ substantially from those in the present

paper.
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for different years within each country, which is the reason for our choice of models.® As such,

time constitutes part of the multilevel structure of our data.®

The Dependent Health Variable

Our dependent variable deployed to address health effects is a five-point ordinal scale
measuring Self-rated health (SRH), which was assessed guided by the following question:
‘How 1is your health in general?’. The response categories were: ‘very good’, ‘good’, ‘fair’,
‘bad’, and ‘very bad’. The health item is a subjective (Kaplan et al., 1976) perception of the
overall health condition of the respondent. However, the SRH measure is highly credible and
correlates significantly with ‘concurrent measures of health and also predicts future health
problems ... and mortality’ (Zajacova et al., 2017, p. 58). Besides having a physical
dimension, SRH-in correspondence with the WHO definition presented earlier—conceptually
captures mental and social aspects of health and is thus a broad representation of the potential
existence of (positive) externalities. We have coded the variable so that high values indicate

good SRH.

Independent Variables

As mentioned earlier, many factors can potentially affect our health. Therefore, to single out
the impact from sporting success and event hosting on health specifically, we include a range

of control variables, all presented in Table 1.

Table 1: Descriptive statistics

Variable N Mean Std. dev. Min. Max
Self-rated 398,639 3.773 0.931 1 5
Health

woman 398,639 0.557 0.499 0 1

8 As some of our explanatory variables vary from one year to another (within each country), country-survey-
year thus constitutes our level 2, with individual respondents being level 1, and countries level 3.

® We have tested other hierarchical models, including two-level, and three-level including time as a covariate,
and the results from these are substantially similar to our main analysis.
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age 398,639 47.956 18.540 13 123
eduyears 398,639 12.341 4.051 0 56
partner 398,639 0.560 0.496 0 1
social activ. 398,639 2.701 0.945 1 5
Level 2

Success 219 0.438 1.206 0 6
Host 219 0.046 0.209 0 1
GDPpc 219 35.647 21.863 2.659 99.778
Health exp. 219 2.838 1.513 0.374 7.867

Note. Descriptive statistics based on the N of models 1 and 3

The two main explanatory variables in this study are situated on level 2 of our regression
design. These are Success (0-6) and Host (0-1). The variables are based on the international
sporting success of the respective nations and their hosting of a broad set of international
events, including the Summer Olympics, the Winter Olympics, the FIFA World Cup, the
UEFA Championship, the Cricket World Cup, the Commonwealth Games, Rugby World Cup,

and Rugby League World Cup.

We include this range of events to expand on contemporary research and see whether there
are any general trends present. Our approach also takes into consideration that, for some
countries, events other than the Olympics or the FIFA World Cup can influence SRH. Smaller
countries are not often competitive in major tournaments. The index scores employed are
based on the placing®® and importance of the events, and whether the country hosted an event
(Storm & Jakobsen, 2019). For a list of the points attributed to the variable Success, see
Appendix Al. These scores apply to the country-survey-year following the tournament. Based
on existing studies, it is expected that hosting major events (e.g. Kokolakakis et al., 2019) and
sporting success (e.g. Wicker et al., 2012, 2015) could potentially affect our dependent

variable positively.

10 For the Olympics, this is based on the total medal count.
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Additional controls at level 2 are GDP per capita and Health expenditure, both obtained from
the World Bank (2020). The former is measured as constant local currency and is divided by
1000 in our models; the latter is a measure of current health expenditure as a percentage of
that country’s GDP. Both variables are included because we expect wealth and the quality of
the nation’s health care system, measured as a proportion of GDP, to have a significant

influence on SRH (Liang & Tussing, 2019; Quaglio et al., 2013).

Previous research has shown that there can be differences in sports participation at the
individual level (Deelen et al., 2018). Therefore, two demographic measures, Age and Gender
(0=men, 1=women), are added as controls at level 1 to detect differences across different age
groups (Andersen et al., 2007) and genders (Coenders et al., 2017; Hallmann et al., 2013; Meir
& Mutz, 2016). Secondly, two variables, Partner (0-1) and Social activities (1-5)!, are
included to see whether any kind of everyday or general social support from a partner or others
affects SRH (Clark et al., 2008; Eikemo et al., 2008; Gardner & Oswald, 2006). Finally, in
relation to individual level factors, we include Years of education (1-10) to see whether higher
levels of education affect health. We expect to see a positive relationship between (higher)

education and SRH (Ross & Wu, 1995; Seippel, 2017).1

Specifications

A total of four models are presented, where we test the effect of Success and Host with

different combinations of control variables. We choose to present the broader selection of

11 The wording of this variable is: “Take part in social activities compared to others of same age” and the
answer categories are: 1 = Much less than most; 2 = Less than most; 3 = About the same; 4 = More than
most; and 5 = Much more than most.”

12 A variable, Household income (1-10), measured in quartiles was excluded from the main analysis due to
missing data. We performed a sensitivity analysis including this data, which did not differ substantially from
the results presented in this article. The sensitivity output can be accessed upon request.
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model outputs because the dependent variable (Self-rated health) is situated at the lowest level,
and we seek to explain its variation using information from all levels (Steenbergen & Jones,
2002). Even though the dataset is large, the standard errors of the level 2 variables are
calculated based on the level 2 N (that is, the number of country-survey years), which places
restrictions on how many variables can be tested simultaneously. Because of this problem,
presenting a larger set of models with different combinations of variables gives a more
coherent picture of how each-and combinations thereof-affects the dependent variable.
Equation 1 represents all of our models in which the country-year level variables vary between

models.

self rated health; = 4, + g womany, + B,age;, + Beduyears; + S, partner,,
+pssocial activities;, + Bssuccess / host,, , + B,GDPpc/ healthex;,, , +€; +Ug; +Vy,

Results and Discussion

By calculating the intraclass correlation coefficients for our dependent variable, we find 91%
of its variance to be situated at the lowest level and 9% at the higher level. Since the variance
at the upper levels exceeds 5%, it should not be ignored (Mehmetoglu & Jakobsen, 2017). As
shown in Table 2, the effects of the individual-level control variables are very similar in all
models, and they are all statistically significant at the 1% level. Women have poorer SRH than
men, and older people score lower than younger generations. This is all in accordance with
existing literature on the subject. Related to Gender, previous studies (e.g. Jylha et al., 1998)
have found no substantial difference as to how men and women report SRH, making our
results inconsistent with previous studies. Related to Age, our results are strong and consistent
with Andersen et al. (2007), who find that the older one gets, the less healthy one considers

oneself.
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The results indicating higher education, having a partner and participating in social activities
are positively related to SRH and are in line with existing research. As pointed out by (Clark
et al., 2008; Gardner & Oswald, 2006), living with a partner affects well-being and,
consequently, SRH. Participating in social gatherings and activities has also been shown to be
positively correlated with SRH because humans are socially dependent individuals who derive
welfare from socializing (Eikemo et al., 2008). This has also been shown to be true in relation
to sports involving more than one person (Downward & Rasciute, 2011). Results from our
Years of education variable are consistent with existing research (e.g. Ross & Wu, 1995),

finding that higher education is linked to better health.

We find the first level 2 control variable GDP per capita to be positive and significant at the
1% level in all models where it is included, implying that wealthier societies generally have
better SRH scores than poorer societies. The same effect is found for our second level 2 control
health expenditure. All of these findings are consistent with existing research, such as Quaglio

et al. (2013), Liang & Tussing (2019), and Wicker and Downward (2017).

In models 1 and 2 we investigate how successful a country has been in sport events prior to
the current ESS survey. For this variable (Success), we find a weak negative and non-
significant effect. When it comes to hosting an event (models 3 and 4) the sign is reversed,
becoming positive, which is inconsistent with some prior findings (e.g. Kokolakakis et al.,
2019). However, here the result is not significant. Seen in isolation, this indicates that positive
externalities are absent. These findings are in correspondence with most research on trickle-

down effects presented earlier (e.g. Bartosz & Mailer, 2020; Storm et al., 2018).

Table 2: Effect of sporting success and hosting on self-rated health (1-5), 2002—-2019

Model 1 Model 2 Model 3 Model 4
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intercept 3.690*** 3.818*** 3.689*** 3.815***
(0.048) (0.042) (0.048) (0.042)
woman -0.070*** -0.073*** -0.070*** -0.073***
(0.003) (0.003) (0.003) (0.003)
age -0.019*** -0.019*** -0.019*** -0.019
(0.000) (0.000) (0.000) (0.000)
eduyears 0.027*** 0.028*** 0.027*** 0.028***
(0.000) (0.000) (0.000) (0.000)
partner 0.092*** 0.091*** 0.092*** 0.091***
(0.003) (0.003) (0.003) (0.003)
social activities 0.145*** 0.143*** 0.145%** 0.143***
(0.001) (0.001) (0.001) (0.001)
Level-2
success -0.003 -0.003
(0.004) (0.005)
host 0.018 0.031
(0.023) (0.022)
GDPpc| 1] 0.007*** 0.007***
(0.001) (0.001)
healthexp.[t] 0.035*** 0.035***
(0.006) (0.042)
Variance
Level-1 0.616 0.615 0.616 0.615
(0.001) (0.001) (0.001) (0.001)
Level-2 0.004 0.004 0.004 0.004
(0.000) (0.000) (0.000) (0.000)
Level-3 0.041 0.051 0.041 0.051
(0.010) (0.013) (0.010) (0.012)
Level-1 R2 0.230 0.230 0.230 0.231
Level-2 R2 0.073 0.167 0.074 0.176
Level-3 R2 0.456 0.323 0.455 0.325
Level-1 N 398,639 362,901 398,639 362,901
Level-2 N 219 199 219 199
Level-3N 37 35 37 35
Log Lik. -469,415.6 -427,110.7 -469,415.6 -427,109.8

Note. Multilevel random intercept regression coefficients with standard errors in parentheses. *p<.10; **p<0.05;
***n<().01, two-tailed tests. [T]The variables are lagged one year.
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Conclusion, Implications, and Future Research

Summary

Our study indicates that there is no effect of either elite sport success or hosting a major
sporting event on health. The effects of the individual level variables applied to this study are
all as expected. Overall, our results do not support the claim that there are significant positive
intangible externalities, in the form of health benefits, connected to elite sport success and
hosting major events, thus questioning the trickle-down effect claim that is often connected to
the “Virtuous Cycle of Elite Sport and Events’ model described in our theoretical section.
Despite such trickle-down effects often being claimed by proponents of elite sports, our
examination of the data from the European Social Survey suggest that they are not backed by

evidence.

Implications

The implications of our findings are that proponents of the virtuous cycle of sport should be
cautious when using the metaphor as a representation of reality. While this study does not
deny that elite sport and major events may give rise to other kinds of (intangible) externalities,
it is important to understand that such effects are not automatic, nor do they materialize as a
casual trickle-down mechanism benefitting broader social needs. Having tested the findings
from earlier studies on a larger set of countries, events and with a broader conceptual scope,
our results instead suggest that when effects are present, they depend on contextual factors
present in the existing studies with a more limited scope. This could, for example, be leverage
activities connected to specific events or sports, as pointed out by Potwarka and Wicker

(2021).

Based on this paper’s findings, sport managers, politicians and other stakeholders should look

for more convincing arguments when considering to spend large amounts of public money on
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elite sport and major events. This could be done by identifying more best practices where

positive effects are evident and positive externalities such as health benefits are proven.

Limitations and Future Research

The main limitation of this study is that our survey data is only biannual and, while it covers
a large area, it is not very detailed. For example, we do not have true time series survey data
and have used biannual data for the countries present in each ESS survey. Future studies would
benefit from including annual data because this could reveal effects in the shorter term that

are not captured by our data.

Related to this problem, we would ideally prefer to use surveys conducted with a focus on
particular sports closer to the time of the events (for example before and after), as some studies
indicate that effects—when found-are not long-term and flatten out quickly (e.g. Dolan et al.,
2019; Seippel, 2017). Therefore, it would potentially strengthen the validity of our findings if
our results were compared with such data in the future. This approach could also reveal the
circumstances under which effects can be found (De Bosscher et al., 2013). There could also
be a problem of sensitivity related to our approach. Even though we have performed
appropriate econometric modelling, there is a risk that, by deploying such a large dataset, the

effects on some nations could be that they ‘drown in the data pool’.

In regard to the negative consumption behaviours connected to passive viewing of elite sport
events that could potentially affect spectators’ health, and which have been suggested in
some of the reviewed studies, it is also a limitation of this study that no systematic data on
these behaviours exist. Future research should aim to gather the relevant data and test

whether such factors have a say in how potential health effects materialize.
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Appendix
Table Al: Index scores
Event 18t 2nd 3rd 4t
Summer Olympics 4 3 2 -
Winter Olympics 3 2 1 -
FIFA World Cup 6 3 2 1
UEFA Eur. Champion. 4 2 1 0.5
Cricket World Cup 3 1 — -
Commonwealth Games. 2 - - -
Rugby World Cup 4 2 1 0.5
Rugby League WC 2 1 0.5 0.25
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Table A2: Tournaments included in the analysis

Summer Olympics 2004, 2008, 2012, 2016
Winter Olympics 2002, 2006, 2010, 2014, 2018
FIFA World Cup 2002, 2006, 2010, 2014, 2018

UEFA European Championship | 2004, 2008, 2012, 2016

Cricket World Cup 2003, 2007, 2011, 2015
Commonwealth Games 2002, 2006, 2010, 2014, 2018
Rugby World Cup 2003, 2007, 2011, 2015
Rugby League World Cup 2008, 2013, 2017
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