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Gymnastics Interest
ASSESSING INTEREST IN ARTISTIC GYMNASTICS

Abstract

Background: In spite of information from world media, worldwide interest in artistic
gymnastics has never been assessed. Memberships, equipment and apparel purchases,
subscriptions, and other data have been used as indirect substitutes for gauging interest and
participation in gymnastics. A readily available tool for assessing gymnastics interest could be
of use in uncovering myriad trends. Aim of Study: This study sought to use a relatively new
internet search tool called Google Trends™ (GT) to assess gymnastics interest by records of
search terms used in Google™. Methods: Google™ searches involve the use of search terms
that are recorded and then accessible by GT. As Google ™ searches provide access to topics of
interest nearly anywhere in the world, by anyone with internet access then using Google
Trends™ then GT could be used to harvest the number and types of searches involving the
search-terms “men’s gymnastics” and “women’s gymnastics.” The tally of the search terms is
obtained using filters such as country, region, and others. GT reports the search-term trends
by calculating a relative percentage based on a sample of the largest number of the specific
search-term use during a specific time period. Although the relative percentage approach is
somewhat awkward, processing large amounts of data may be considered valuable and
otherwise unattainable. Results and Conclusions: Results should be interpreted cautiously,
however, the analysis revealed a litany of important trends on worldwide interest in
gymnastics.

Keywords: Google Trends™, Google™, internet, search-terms, relative percentage
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Assessing Interest in Artistic Gymnastics

Introduction

When a physician seeks quick and easily obtained information about the overall health of a patient, the
physician will usually take the patient's temperature. Parents have used the same approach by touching a
youngster’s forehead to assess whether a youngster is sick. Also, body temperature can indicate the
severity of an illness based on the temperature value. Is there a metric like body temperature that one can
use to get an idea of artistic gymnastics’ current health? The level of interest and participation may be
such a metric.

The worldwide sport of artistic gymnastics has a long history but remains enigmatic regarding interest
and participation statistics (Bogage, 2017; Brown, Clark, Ewing, & Malina, 1998; Carlson, Scott, Planty,
& Thompson, 2005; Petlichkoff, 1992). Numerous questions arise when assessing the interest and
healthy participation of young athletes. Questions of injury incidence and frequency are important, but a
denominator's inclusion is even more helpful. For example, injury research usually includes a rate value,
such as the number of injuries per 1000 participants or per exposure to training. Ratios of such
information provide incidence and rate, thereby enhancing the overall understanding of the phenomenon
of interest. There does not appear to be a simple metric indicating the overall status of artistic
gymnastics. Moreover, even participation statistics are usually single "snapshots" of a particular
condition at a specific time. Assessing the global interest in artistic gymnastics presents numerous
challenges, such as accuracy of a particular statistic, whether individual countries have artistic gymnastics
data, the purpose for which the data and statistics were acquired, and many others.

National and international governing bodies for gymnastics should have indicators that allow each
associated entity to determine the history, current state, and predicted future artistic gymnastics status.
Business entities such as gymnastics equipment and apparel companies have vested interests in
gymnastics' growth or decline. Most countries that want to be contenders for competitive world honors
also need an idea of other contenders' current status and overall development. Unfortunately, there is no
central or easily accessible data to obtain such information. In business, sales figures and memberships
are relatively easy to gather within each company or enterprise, but sharing these values may be difficult
because of proprietary concerns, costs of collection, different collection methods, and varying data
assumptions. For example, the price of a gymnastics participation report from the Sports and Fitness
Association (SIFA) is USD 295.00 (Kerman, 2020) and covers only United States participation.

The use of "Big Data™ has become ubiquitous in business and medicine (Albert, Glickman, Swartz, &
Koning, 2017; Hand, 2020; Lewis, 2003; Mavragani & Ochoa, 2019; Morgulev, Azar, & Lidor, 2018;
Sagiroglu & Sinanc, 2013; Schneier, 2015; Siegel, 2016; Stein et al., 2017). The worldwide sport of
gymnastics could use a big data approach to assess interest and popularity trends. Moreover, the current
problems (as of this writing) with the COVID-19 pandemic is devastating the small but important
industry of gymnastics schools and clubs. Gymnastics could use a metric to assess the past, current, and
potential future state of gymnastics interest. A robust tool that puts access to big data into the hands of
ordinary citizens, scientists, medical personnel, coaches, and others could be a breakthrough for gauging
interest in many aspects of modern life, including gymnastics. Google Trends™ may be such a tool that
is easily accessible and offers the opportunity to quantify gymnastics interest.
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Enter Google Trends™

Google Trends™ (GT) is an online service offered by Google, LLC. GT samples search-terms from its
worldwide search engine and its log of the use of terms as indicators of searchers' interests over time.
"Where there is sufficient data available, GT awards a score of between 0 and 100 to inputted search-
terms on a month-by-month / day-by-day basis and on a geographical basis.” (Trends, 2013) The scores
provided by GT are somewhat awkward in that the scores have no direct quantitative meaning. "For
example, two different terms could achieve scores of 100 in the same month, but one received 1,000
search requests, whilst the other received 1,000,000. This is because the scores have been scaled between
0and 100. A score of 100 always represents the highest relative search volume.™ (Trends, 2013) GT's
output or reporting includes a line graph that follows relative general search use of specific terms. As
such, a rising line may not indicate that the search-term has increased over time, or a decreasing line or
track may not indicate a decline of search-term use. The scores generated are relative to an overall
change in the search-term use based on internet use. Scaling the scores between 0 and 100 would depend
on how the relative search volume for the terms on the day compares to the highest relative search volume
within the time range. Google Trends provides its scores based on an analysis of a portion of search
volume. Thus, scores are obtained from a sample of available data rather than all available data.
Although these limitations may seem crippling, GT has entered extensive use within business,
epidemiology, medicine, and others (Garrison, Dormuth, Morrow, Carney, & Khan, 2015; Hunter et al.,
2017; Mavragani & Ochoa, 2019; Nuti et al., 2014; Sagiroglu & Sinanc, 2013; Tran et al., 2017; Trends,
2013; Wiley, Steffens, Berry, & Leask, 2017; Zhou, Ye, & Feng, 2011).

GT has been analyzed for reliability and validity with mixed results (Arora, Stuckler, & McKee, 2016;
Cervellin, Comelli, & Lippi, 2017; Hunter et al., 2017; Nuti et al., 2014; Tran et al., 2017; Wiley et al.,
2017; Zhou et al., 2011). "Google Trends is being used to study health phenomena in various topic
domains in myriad ways. However, poor documentation of methods precludes the reproducibility of the
findings. Such documentation would enable other researchers to determine the consistency of GT results
for well-specified queries over time. Furthermore, greater transparency may improve GT's reliability asa
research tool (Nuti et al., 2014). Despite GT's limitations, a search of PubMed.gov showed 484 records
for the term "Google Trends,” indicating that the service is used in medical settings. Sports- or athletic-
related uses of GT resulted in six citations covering interval training (Rynecki, Siracuse, Ippolito, &
Beebe, 2019), sports supplement usage (Catalani et al., 2018), forecasting sports popularity (M. Ryan,
Harrison, & Ismael, 2017), the Ironman Triathlon (Mnadla et al., 2016), anabolic steroid use (Tay Wee
Teck & McCann, 2018), and nocturnal leg cramps (Garrison et al., 2015).

Despite methodological shortcomings, the use of GT to ascertain interest in gymnastics merits
consideration. However, there are caveats; one must be willing to tolerate the fact that GT results are
estimates. As yet, the investigator cannot peer inside the "black box" of GT's internal calculations and
specific data. Judging the time-line of interest in artistic gymnastics and a cautious willingness to use GT
as asimple, available, and perhaps brittle tool for assessing such interest may be an important initial step
that has not been used in the past.
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Gymnastics Interest

The purpose of this paper was to assess worldwide interest in men's and women's artistic gymnastics
based on an online search engine and participant data. The data were obtained from Google Trends™ on
30 June 2020 and were stored for further analyses using GT functionality (i.e., reports, graphics, and
comparisons). Also, other sources, such as the International Gymnastics Federation participation
statistics, were included.

Methods
Procedures

Search-terms were used to obtain the desired data from GT. Searches of GT for this project involved the
selection and use of search-terms that would be logically used by others. In short, we performed a search
using search-terms about search-terms. Search-terms' choice was essential, mainly when multiple search-
terms could be synonymous but may not garner similar usage in the worldwide application for Google™.
The approach of using specific keywords or search-terms is called "filtering™ in much the same way that a
filter stops some things from carrying on while permitting others (Dewan & Sur, 2018; Mavragani &
Ochoa, 2019; Nuti et al., 2014).

When using GT, there are several filter choices. These choices include:

1. time-line, beginning from 2004 to the present,

2. worldwide, region of the world, and/or country,

3. categories such as arts and entertainment, news, sports, or travel, and

4. an additional filter to search for images, news, shopping, or YouTube™ material.

Our primary search attention involved to the period from January 2004 to 20 June (Cervellinetal., 2017;
Dewan & Sur, 2018; Mavragani & Ochoa, 2019) 20, worldwide artistic gymnastics, and all Google™
searches involving "women’s gymnastics” and “men’s gymnastics.” This time-line represented the
complete search analyses available from GT for men’s and women’s gymnastics. We did not include
news, shopping, or video data after checking them for relevance to the study’s purpose.

GT searches of the search-terms women s gymnastics and men’s gymnastics resulted in finding the
highest number of “hits.” Other terms, such as “artistic women’s gymnastics,” resulted in reports that
were inadequate and uncertain, such as no results or results so low that GT could not provide a trend.

In addition, data on participation were obtained from the International Gymnastics Federation website
(F.1.G., 2020) from U.S. data when making some comparisons. Participation is an obvious indication of
interest, and therefore these data were also included to enhance the study’s scope.

Bias

A limitation of this study is the unknown characteristics of the GT algorithms. Bias in these data may
arise as a result of this limitation. Other search engines were queried using the search term “trends.” The
search engines were DuckDuckGo.com, Bing.com, TrendHunter.com, DogPile.com, Yippy.com,
GoogleScholar.com, Webopedia.com, Yahoo.com, and Archive.org. None of these search engines had a
function similar to GT, all but one of these search engines listed Google Trends as the top search result.
The closest results involved business, merchandise, and fashion trends.
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Given that gymnastics is a worldwide activity, a language may have been a factor in search results.
Unfortunately, GT appears to be the only search engine that supports keyword use over time. Thus, we
were forced to engage in a near “circular” approach by using GT to determine the prevalence of different
languages used in GT. The term “gymnastics” (English) is also “gymnastique” (French), ginnastica
(Italian), and gymnastik (German). A GT search involving all of these terms showed that they are rarely
used in GT searches (Figure 1).
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Figure 1. Comparison of common translations of the term "gymnastics" with terms from other languages in search
queries with GT.

In practice, medical studies of disease and injury epidemiology often use GT (Aroraetal., 2016; Avilez,
Zevallos-Morales, & Taype-Rondan, 2017; Cervellin et al., 2017; Cha, Hwang, & Yang, 2019; Dewan &
Sur, 2018; Garrison et al., 2015; Mavragani & Ochoa, 2019; Mnadla et al., 2016; Nuti et al., 2014;
Rynecki et al., 2019; Tran et al., 2017; Trends, 2013; Zhou et al., 2011) and other sources such as social
media and other electronic health records.

Data analysis

This study was exploratory and hypothesis-generating rather than hypothesis testing study (Biesecker,
2013; Huberty & Morris, 1989; Porter, 1993). Data and information obtained were entirely from Internet
sources with all of the attendant cautions that accompany such data (Cervellinetal., 2017; Nuti et al.,
2014; Shenk, 1997; Stoll, 1995; Tran et al., 2017). Data were obtained and analyzed from GT using
descriptive statistics and linear and natural logarithm regression trends (Microsoft Excel).
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Results

The data were extracted from GT and binned by months. A total of 185 months was surveyed. Figures 2
(women) and 3 (men) show the relative percentages of Google™ search interest for women s gymnastics
and men’s gymnastics. These two search-terms were used because the use of the term “artistic” for men’s
and women’s gymnastics was clearly not the generally used search-term and produced distorted results.
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Figure 2. GT search results for “women's gymnastics” 2004 to 2020. *Relative percentage calculated from a sample from the
largest volume of search-term use (August2016).
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Figure 2. GT search results for "men's gymnastics” 2004 to 2020. *Relative percentage calculated from a sample from the
largest volume of search-term use (August 2016).
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1
2 Information regarding the search interest of various countries was also considered valuable. Figures 4
3 and 5 show the frequencies of the relative percentages of searches from countries showing an interest in
4  women’s gymnastics (Figure 4) and men’s gymnastics (Figure 5).
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17 Figure 4. Women's gymnastics GT search interest by country. *Relative percentage calculated from a sample from the largest
18 volume of search-term use.
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The world governing body for gymnastics is the International Gymnastics Federation (FIG) headquartered
in Lausanne, Switzerland. The FIG is the oldest Olympic sport governing body (founded in 1881),
having participated in the Olympic Games since 1896. There are 148 members of national governing
bodies served by the FIG. The FIG governs eight sports, including Gymnastics for All, Men's and
Women’s Artistic Gymnastics, Rhythmic Gymnastics, Trampoline - including Double Mini-trampoline
and Tumbling, Aerobics, Acrobatics, and Parkour. Figure 5 shows the time-series distribution of
Google™ searches on the FIG. It is noteworthy that the majority of peaks of search interest correspond to
men’s and women’s artistic gymnastics World Championships and Olympic Games. The cyclicity of
these peaks is evident during the autumn period when most World Championships are conducted and
August's month when the Olympic Games occur. Figure 6 also shows the trends of Google™ searches on
the title “International Gymnastics Federation” via a linear regression that was applied to the search-term
data to characterize the visual direction of declining use of the term (y =-0.136(x) + 39.999, R=.68, R? =
.46).
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Figure 6. Trend of Google Trends™ searches using “International Gymnastics Federation” as the search-
term. *Relative percentage calculated from a sample from the largest volume of search-term use.

The distribution of countries using the International Gymnastics Federation search-term (men’s and
women’s gymnastics combined) is shown in Figure 6. Seventy-six countries are represented in Figure 6,
approximately half of the total FIG nation memberships.
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Figure 7. GT searches using the search-term “International Gymnastics Federation” by country. *Relative percentage calculated from
a sample from the largest volume of search-term use (August2016).
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Gymnastics participation among the FIG disciplines is shown in Figure 8. These data from Figure 8
represent the peak of the participation pyramid in terms of the world’s top athletes, male and female, from
all countries. (F.1.G., 2020). The term “Senior” refers to an age eligibility requirement. The required age
for women’s artistic gymnastics IS 16 y as of 1997. The men’s age requirement is 16 y. The term
“active” means that they have not retired or are not ineligible for competition.

Men's Artistic Gymnastics

Women's Artistic Gymnastics

Rhythmic Gymnastics

Trampoline Gymnastics

Acrobatic Gymnastics

'1'1 | Il

Disciplines

Aerobic Gymnastics

Parkour

Total

o

2000 4000 6000 8000 10000
Number of Participants

HTotal ™ Active Women B Active Men Age Group Women Age Group Men SrWomen M SrMen

Figure 8. Athlete participation data from the FIG by gender and discipline. Sr = Senior

Worldwide participation of athletes in men’s and women’s artistic gymnastics is unknown. However,
there have been various estimates of this population. Unfortunately, the 148 countries who are members
of the FIG may not keep uniformly accurate statistics of their members and non-members within their
country. For example, even in the U.S., there are various artistic gymnastics-related groups and a range
of organizations, goals, and histories within the sport. Figure 9 shows data acquired by a private source
that provides a historical trend from 2006 to 2017 (Lock, 2020). The upward trend of participation shown
in Figure 8 resulted in a linear regression equation of y = 0.1202(x) + 3.8109, and an R of .75, R? of .57.
According to the Sporting Goods Manufacturers Association, in the U.S. in 2019, the total number of
gymnastics participants was 4,699,000. There were 1,695,000 core gymnastics participants. Of the
approximately 4.5 million gymnastics participants in the U.S., 71% of the participants are female. Of the
71% of the participants who are female, about 67,000 compete in the US Junior Olympic program, while
others participate in AAU, YMCA, or other programs (Lock, 2020).
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Number of Participants (Millions)
w

2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017
Time (Years)

Figure 9. U.S. Gymnastics participation 2006 to 2017.

Discussion and Conclusion

Perhaps one of the most apparent and common assertions in gymnastics is that interest increases
enormously near the Olympic Games and World Championships. A study by the Sporting Goods
Manufacturers Association (SGMA) showed that at least seven sports with links to the Olympics
increased participation from 2008 to 2009 (T. J. Ryan, 2012). Gymnastics’ increased participation
amounted to a 3.6% “bump” in the U.S. from 3,883,000 to 4,021,000 participants (T. J. Ryan, 2012). The
regression equation from Figure 8 shows an annual increase of approximately 120,000 participants per
year. The dramatic increase in gymnastics interest is demonstrated by the startling spikes of GT searches
in Figures 2 and 3 and the cyclic nature of searches for the International Gymnastics Federation near
Olympic Games and World Championships (Figure 6).

The overall interest in men’s gymnastics showed a relative percentage increase across the four Olympic
Games (Figure 3). Women’s gymnastics also showed an overall relative percentage increase with a
decline during the 2012 Olympic Games (Figure 2).

Examining the relative percentages of GT searches by country provided some insight into countries' ranks
associated with their world competitive rankings with some startling exceptions. For example, neither
China nor Russia appears in the list of countries with enough GT data to be included in the relative
percentage analyses (Figures 3and 4). It isunclear if the non-inclusion of China and Russia in Figures 3
and 4 is perhaps because of an actual lack of search-term interest, government-based internet policies and
access, or some other factor (Dowell, 2006). The Chinese government's role in internet access and use is
suppressive, but the magnitude of government censorship is less clear (D ‘Jaen, 2007). Much the same
can be said about Russia (Khurshudyan, 2020). However, there does not appear to be direct evidence of
censorship in the specific instances of search-terms related to the information presented in this document.
Therefore, the potential influence of censorship and suppression of both countries remains unclear.
Moreover, Figure 6 shows that the use of the search-term International Gymnastics Federation includes
both Russia and China. Other countries with lower competitive rankings such as Ireland and New
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Zealand showed considerable interest in gymnastics based on the number of searches, thereby indicating
that world competitive rank is unlikely to be a powerful predictor of gymnastics interest.

The FIG shows a relative percentage decline in Google™ searches over the 2004 to 2020 time-line
(Figure 5). Despite the FIG’s international gymnastics governance, the Olympic Games are not the FIG's
responsibility and lie within the purview of the International Olympic Committee (I0C). Although the
“flagship” disciplines, at least in terms of Western television of the FIG, are men’s and women’s artistic
gymnastics, artistic gymnastics has the lowest level of participation within the FIG except for Parkour
(Figure 7). There is considerable potential for a United States bias based on Western television toward
artistic gymnastics when Europe and Asia may present more public interest in Rhythmic and Acrobatic
gymnastics (North, 2012). Such regional biases in sports interests may also hinge on the competitive
ranking of a given country in Olympic and World contests based on the world medias’ tendency to follow
winners — primarily if the media represents the country of the champions.

Although a worldwide trend in artistic gymnastics interest appears to be increasing (Figures 2 and 3),
overall participation trends are unclear. Inthe U.S., youth sport seems to be in decline (Bogage, 2017).
A participation model of gymnastics participation has been critical of the emphasis on competitive
gymnastics at the expense of “casual” gymnastics emphasizing the health and fitness benefits of
gymnastics rather than a medal count, technique development, command style teaching and coaching, and
skill difficulty escalation (North, 2012). Even among those disciplines that garner a large share of
television coverage, the scoring systems are almost impossible for the public to interpret and understand
(Governali, Gustafson, & Yelton, 2013; Hudson, 1988; Meyers, 2016; Pajek, Cuk, Pajek, Kovac, &
Leskosek, 2013). The change from the 10.0 scoring system to an open-ended scoring system was
undertaken for good reasons but has left the general public scratching their collective heads trying to
determine why one athlete wins over another (Governali et al., 2013). Despite the obtuse scoring
systems, artistic gymnastics remains a highly popular Olympic sport.

In conclusion, GT does not support the premise that worldwide gymnastics interest is declining. In
essence, artistic gymnastics is not “running a temperature.” It appears that artistic gymnastics is healthy
and growing slowly. The recent Covid-19 pandemic has devastated the Olympic Games, world
gymnastics, and the long-term training of gymnasts. Whether the athlete’s goal is competitive prowess or
health and fitness, neither can be achieved while sequestered in a home or apartment. Future
investigations of artistic gymnastics interest will likely find the current period an inflection point in the
sport's history. What will happen to gymnastics following this inflection point is unclear. The future
direction of artistic gymnastics demands careful planning and governance to maintain current interest and
long-term training safety.
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