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Abstract

We examined the geography of top achievements in weightlifting in the
Olympic Games for men (1992-2016), and women (2000-2016). Geographic
origins of men are restricted to countries with a salient center around the
Balkan and the Caucasus areas. This is especially evident for weightlifters in
the upper body weight categories. Top achievements of women are more
widely spread geographically, yet with clustering in the south-eastern part of
Asia. Data on participation in the Olympic Games suggest that this unba-
lanced geographical spread of men is unlikely to be explained by cultural pre-
ferences but rather by specific physical adaptations. This conclusion receives
further support from considering weight to height ratio of athletes winning
gold medals relative to the average in the general population.
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1. Introduction

Specific physical adaptations of humans that are related to geography are
well-known from various places. For example, people from the high mountains
of Tibet and Bolivia have a better adaptation to lower oxygen concentrations at-
tributed to their genotypes (Beall, 2001, 2006). People from Montenegro are tal-
ler on average than people from most other regions (Popovic, 2017). Such geo-
graphical adaptations often have implications for athletic performances. For
example, runners from the highlands of eastern Africa dominate in track events
upwards of 800 m as well as in international cross-country and road racing
events (Scott, Moran, Wilson, Goodwin, & Pitsiladis, 2004; Wilber & Pitsiladis,
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2012). When it comes to sprinters of short distance (100 m), athletes of African
origin born in the USA or in the Caribbean islands, dominate this type of sports
(Tucker, Santos-Concejero, & Collins, 2013). Among top swimmers, there is a
conspicuous lack of athletes of African origin (Lev-Yadun, 2015).

Here we examine the possibility that male weightlifters also originate from a
rather limited geographical region. We focused on male weightlifters, since fe-
males, in general, and females who participate in what can be considered as a
classic male sport, in particular, are stereotyped. Accordingly, their choice to
become weightlifters is more likely to be affected by societal rules and cultural
constraints (Krane, Choi, Baird et al., 2004). This may strongly overshadow any
potential effect of a physical adaptation. Nevertheless, we present data for female
weightlifters as well, as it serves as a control for our analysis. We will first de-
scribe in brief the rules of weightlifting competitions in the Olympic Games and
describe the physical demands and characteristics of Olympic weightlifting. We
then provide data depicting the geographical dispersion of top male and female
competitors in the Olympics across the Olympic Games from 1992 to 2016. A
restricted geographical spread of top male weightlifters, can serve as an indica-

tion of a specific adaptation.

2. Weightlifting Competition—Rules and Physical Demands

In a weightlifting competition, each weightlifter has to perform two types of
competitive lifts: 1) the snatch, and 2) the clean and jerk. In each of these lifts,
the weightlifters are required to generate extremely high peak forces and muscle
contractile rates of force development and, as a result, high peak power and con-
tractile impulses (Garhammer, 1993). The snatch and the clean and jerk lifts are
complex whole-body movements encompassing a series of high-intensity mus-
cular contractions. During these lifts, weightlifters perform power outputs that
are considered to be unmatched by any other athlete (Storey & Smith, 2012).
The snatch requires the weighted barbell to be lifted from the floor, using a wide
handgrip, to an overhead position in one continuous movement. Then, the lifter
straightens the legs in one out of several accepted styles. By contrast, the clean
and jerk is a two-part lift. In the first part, the lifter lifts the barbell from the
floor to a racked position across the deltoids, without resting fully on the cla-
vicles. During the jerk the lifter raises the barbell to a stationary position above
the head, finishing with straight arms and legs. The clean and jerk style enables
18% - 20% heavier loads to be lifted than the snatch (Storey & Smith, 2012).
Both lift types include six phases and each athlete is entitled to three attempts of
each lift type in a competition.

Over the years, lifters’ body weight classes changed, but since 1998, the recog-
nized body weight classes are: for men < 56 kg, <62 kg, <69 kg, <77 kg, <85 kg,
<94 kg, <105 kg, and >105 kg; and for women < 48 kg, <53 kg, <58 kg, <63 kg,
<69 kg, <75 kg, and >75 kg. Athletes have to be weighed during a one-hour
window that begins two hours before the start of their competition’s session. The

athlete’s relative placing within their respective body weight class is determined
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by their competition total, which is the sum of their highest recorded snatch, and
clean and jerk lifts. When a tie occurs, the athlete with the lower bodyweight is
declared the winner. If two athletes lift the same total weight and have the same
bodyweight, the winner is the athlete who lifted the total weight first (Interna-
tional-Weightlifting-Federation, 2018).

Like many Olympic sports, weightlifting sets unique physical and mental de-
mands on its athletes (Sherouse, 2016). Reviewing the literature, Storey and
Smith (2012) described the unique physical challenges faced by top weightlifters
as well as their typical anthropometric characteristics. Light to middle-weight
male weight lifters (i.e. <56 kg to <85 kg) are somatotyped as predominately ec-
tomorphic or mesomorphic with body fat percentages ranging between 0% and
5%. By contrast, male weightlifters in the heavy to unlimited weight classes (i.e.
<94 kg to >105 kg) tend to be more endomorphic mesomorphs with body fat
percentages of 17% or higher. Anthropometric data on female weightlifters is
less comprehensive, yet the limited data suggest that the body fat percentage of
female weightlifters is double than that of male weightlifters of a similar body
mass. However, elite male and female weightlifters exhibit a lower body fat per-
centage when compared with lower level competitors of a similar total body
mass. Thus, the resulting difference in lean body mass becomes a major contri-
buting factor to the divergent neuromuscular responses seen between male and
female and elite versus non-elite weightlifters.

In comparison to other strength and power athletes of a similar body mass
and composition, weightlifters are shorter in height, have a proportionally
shorter arm span and tibial lengths, and a larger biacromial breadths. Such atyp-
ical anthropometric characteristics, allow for two critical mechanical advantages
when lifting maximal loads. 1) The mechanical torque that is required to lift a
given load is lower due to shorter lengths of the resistance lever, i.e. the arms;
and 2) the amount of muscular work (weight x distance) required to lift a given
load is decreased following the reduction in the vertical distance that the barbell
must be displaced. Furthermore, the shorter body dimensions coincide with a
greater mean skeletal muscle cross-sectional area, which is advantageous to
weightlifting performance (Storey & Smith, 2012).

Storey and Smith (2012) further suggested that whereas the compositional
body characteristics of weightlifters in the lighter weight categories are compa-
rable to weight restricted wrestlers and athletes competing in the sprinting and
jumping events of athletics, weightlifters in the heaviest categories possess simi-
lar body compositions to heavyweight wrestlers, power lifters, discus, shot put
and hammer throwing athletes.

Considering the fact that weightlifting poses unique physical demands and
that top weightlifters are characterized by typical anthropometric characteristics,
we examined if top male weightlifters in heavy weights share a specific common
geographical origin or if the talent of lifting extreme weights is evenly dispersed

in the human population. As mentioned above, female weightlifting, like wom-
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en’s sports more generally, is more amenable to societal and cultural influences
(Krane et al., 2004). This can also explain why it was introduced into the Olym-
pic Games rather late (in the 2000 Olympic Games) and why across the games

there are fewer female athletes than men in this field.

3. Materials and Methods

Using the records from the Sports-Reference website (2016) we extracted data
about the Olympic Games of 1992-2016 (the post-Soviet period). Specifically, for
each Olympic game, we compiled data about the number of countries partici-
pating, number of sport fields practiced in the Olympic Games, and total num-
ber of competing athletes. We also counted the countries that sent weightlifters
to each of the Olympic Games during that period and the number of sports for
which these countries had at least one competing Olympic athlete. In addition,
we compiled data about medal winners in each of the weightlifting categories in-
cluding locality of birth, the country that each medal winner represented and
population size at the relevant year for each data point [World Bank Organiza-
tion website (2017); Trading Economics website (2018); Worldmeters website
(2018)]. Finally, we also extracted from the Sports-Reference website (2016) the
weight and height of each gold medal wining athlete. This was done in order to
assess if these athletes have a different weight to height ratio than the normal.
Data for normal adult weight to height ratio was taken from the Disabled World
Web site (2017). Since both for weight and height figures appear as a range, we
used the middle point of each range of height and weight.

4. Results
4.1. Weightlifting and Countries with Weightlifters

Weightlifting is one of the longstanding sports of the modern Olympic Games
with many participating athletes and countries (Storey & Smith, 2012). Indeed,
as shown in Table 1, between the Olympic Games of 1992 and 2016, which are
the focus of the present analysis, the number of men weightlifters participating
in the games ranged between 150 and 244 and of women, between 85 and 103,
per event. However, women weightlifters started to participate in the Olympic
Games only in the year 2000. Across these years, between 38% and 44% of the
countries participating in the Olympic Games, had weightlifters among their
athletes (Sports-Reference, 2016).

Weightlifters participating in the Olympic Games come from all the populated
continents and islands (see Figure 1 and Figure 2) with some variation in terms
of the average number of weightlifters sent to an Olympic Games event. For
men, Russia and South Korea sent the highest number of weightlifters while
countries from South and Central America, most of Africa and Asian islands,
Canada and Scandinavia, sent few weightlifters (Figure 1). For women (Figure
2), variation is smaller, since the maximal number of female weightlifters al-

lowed to participate in the Olympic Games for each country was four. Fewer
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Figure 2. Total number of women weightlifters (all weight categories) participating in the Olympic Games 1992-2016 by country.
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Table 1. Number of countries, athletes and sport types in the Olympic Games between 1992 and 2016 in relation to the number of
countries with weightlifters.

Countries Number of Total Total number

Number of Number of i . Number of Number of
Year with participating . . number of . . of female

sports—Men sports—Women . . . weightlifters—Men weightlifters—Women

weightlifters  countries male athletes athletes

1992 27 23 69 169 244 6659 0 2721
1996 28 25 77 197 243 6820 0 3521
2000 31 31 76 200 161 6579 85 4068
2004 31 32 79 201 164 6257 85 4303
2008 31 32 84 204 166 6290 87 4610
2012 31 32 84 205 150 5864 103 4653
2016 30 32 92 207 152 6147 103 5037

Since 2000, women weightlifters were allowed to participate in the Olympic Games and each competing nations were allowed to send a maximum of 10
competitors comprised of six men and four women, hence the drop in number of men weightlifters beginning in the Olympic Games of the year 2000.

female weightlifters came from the southern part of central and South America,
East and South of Africa and some Islands in Asia. For both men and women,
the numbers of weightlifters sent to the Olympic Games is not in high corres-
pondence with top achievements of weightlifters, as will be shown below.
Among countries with Olympic competing weightlifters, larger countries take
part in a greater number of sports then smaller ones (Figure 3 and Figure 4).
However, top achievements of weightlifters are not associated strongly with
geographical spread or with spread as a function of total number of sports that

represented a given country.

4.2. Winners of Medals in Weightlifting in the Olympic Games

For men, across weight categories, Medal types, and Olympic Games there is a
majority of medal winners from countries from the Caucasus, Balkan, China,
Russia, Iran and some countries of the former Soviet Union (Figure 5). Highest
absolute number of gold medal winners (see Table 2), is taken by China fol-
lowed by Bulgaria, Iran, Georgia, and Russia but relative to the country’s popu-
lation, Bulgaria comes on top, followed by Albania, and Georgia, with Armenia,
Moldova and Belarus following. China, with highest number of gold medals in
weightlifting (in low body weight classes) is lowest ranking when achievements
are considered relative to population size. Thus, countries of the Caucasus and
the Balkan areas dominate the top achievements. We further searched the spe-
cific birthplace of the athletes (Figure 6). The geographical pattern is maintained
and even strengthens, as a large proportion of Gold winners of huge countries
such as Russia, are from the regions close to the Caucasus and the Balkan areas.
Considering weightlifters of the three top body weight categories only, the
geographical distribution of winners narrows even further to the Caucasus and
the Balkan areas with 9 out of the 15 gold medal winners coming from this re-

gion. Thus, for example, Iranian weightlifters tend to be from this area and not
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Figure 4. Average number of sports for countries sanding weightlifters to the Olympic games 2000-2016-women.
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Figure 6. Geographical origin of gold medals winners in weightlifting—all bodyweight categories men.

from the southern or western regions of the country. Of interest is the fact that
several large countries with a high number of athletes at the Olympic Games
(USA, Canada, Brazil, France, the UK, Germany, Spain) are not among the win-
ners of gold medals in weightlifting. To summarize the results for male weightlif-
ters, a high proportion of top achievers concentrate in the Balkan and the Cau-
casus areas. By contrast, as regards to female weightlifters, the geographical ori-
gin of top achievers is very different.

Across weight categories, medal types, and Olympic Games there is a large
majority of female medal winners from China and East Asia while athletes from

the Balkan and Caucasus areas are not among the female winners (Figure 7).
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Table 2. Total number of gold medals in weightlifting for all categories per country and
relative to population size.

Men Women
Number of Number of
Country Number Medals rela'tive Country Number Medals rela'tive
of Medals to population of Medals to population
size in Millions size in Millions

China 13 0.010 China 18 0.014

Bulgaria 8 0.991 Thailand 5 0.075

Iran 7 0.095 North Korea 3 0.058

Georgia 4 0.927 Colombia 1 0.025

Russia 4 0.027 Mexico 1 0.010

Albania 3 0.947 South Korea 1 0.020

South Korea 2 0.043 Spain 1 0.021

North Korea 2 0.081 Taiwan 1 0.042

Belarus 2 0.203 Turkey 1 0.015

Poland 2 0.053 Ukraine 1 0.021

Moldova 1 0.270 us 1 0.004
Colombia 1 0.021
Germany 1 0.012
Azerbaijan 1 0.102
Cuba 1 0.091
Austria 1 0.120
Armenia 1 0.290
Uzbekistan 1 0.031
Ukraine 1 0.022

*Since some countries won more than one medal during the relevant period and population size changed,
for these countries, average number of gold medals per population size in millions is calculated by dividing
the number of Medals by average population size during the relevant years.
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Figure 7. Countries winning a medal in the women weightlifting competition in the Olympic Games 1992-2016.
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Concerning absolute number of gold medals, China is on top, followed by
Thailand and North Korea. In Numbers relative to population size, Thailand
comes on top, followed by North Korea, and China.

As to birthplace of female weightlifters, East Asia strongly dominates top body
weight categories as well as the lower ones (Figure 8). Finally, for gold medal
winners only, we plotted weight to height ratio for each weight category and the
normal weight to height ration. As shown in Figure 9, for men and Figure 10,
for women, weightlifters deviate substantially from normal weight to height ra-
tio. This deviation is particularly large for the top weight categories such that

their weight to height ratio is strongly skewed toward higher weight relative to

height.
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In sum, geographic origins of men are restricted to countries with a salient
center around the Balkan and the Caucasus areas. This is especially evident for
weightlifters in the upper body weight categories. Top achievements of women
are more widely spread geographically, yet with clustering in the south-eastern

part of Asia.

5. Discussion

Specific physical adaptations of human populations, associated with the physical
nature of their native countries, translate into advantages in specific sports, as is
reflected in top achievements in these fields. This is the case, for example, for
long distance runners originating from the highlands of eastern Africa (Scott,
Moran, Wilson, Goodwin, & Pitsiladis, 2004; Wilber & Pitsiladis, 2012), short
distance sprinters of African origin born in the USA or in the Caribbean islands,
who dominate this type of sports (Tucker, Santos-Concejero, & Collins, 2013),
and top swimmers which do not include among them athletes of African origin
(Lev-Yadun, 2015). The present paper suggests that the same is true of top male
weightlifters who tend to originate from the Caucasus and Balkan areas.

Like for many other sport fields, top weightlifters have unique physical cha-
racteristics enabling them to achieve their top performances (Storey & Smith,
2012). This lends itself to the possibility that top weightlifters, like top athletes in
other fields such as long distance running, are endowed with geographically re-
lated adaptations associated with the desired physical characteristics. The results
of our analysis, which focused on the geographical distribution of top achievers
in weightlifting, provide suggestive evidence that this is indeed the case. Specifi-
cally, both men and women who are top weightlifters originate from a rather re-
stricted geographic area. However, the top male and female weightlifters center
of origin is in different geographical regions. Whereas male top weightlifters
tend to cluster in the Caucasus and Balkan areas, top female weightlifters origi-

nate in East Asia. Further, top weightlifters are endowed with unique physical
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characteristics as reflected by their weight relative to their height, which strongly
deviates from normal weight to height ratio, especially for the heavier weight
categories. This suggests that some specific adaptation related to the geographic
origin of the athletes is responsible for this advantage. This is more likely the
case for men than for women since female sports are influenced strongly by cul-
tural and societal rules (Krane et al., 2004) and hence it is more difficult to con-
trol for such possible effects of geographical spread of athletes. Based on our re-
sults, future research may focus more closely on examining the possible genetic
factors that may be responsible for relevant adaptations endowing top male
weightlifters. As suggested by the number of weightlifters sent to the Olympics
by countries such as Canada, Brazil, France, the UK, Germany, Spain and Italy
in general, and the USA in particular, the lack of winners coming from these
countries is unlikely to be attributed to cultural preferences. This conclusion can
be further substantiated by the fact that weight lifting is the second most popular
exercise activity in the USA (U.S. Bureau of Labor Statistics, Division of Occupa-

tional Employment Statistics, n.d.).

6. Conclusion

Data on participation in the Olympic Games suggest that there is an unbalanced
geographical spread of men among top achievers. This is unlikely to be ex-
plained by cultural preferences but rather by specific physical adaptations. This
conclusion receives further support from considering weight to height ratio of

athletes winning gold medals relative to the average in the general population.
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