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Performance development In the 
throwing events 

by Hartmui Dickwach & Karin Scheibe 

% ^ This article focuses on performance 
development in the throwing evems from 1965 
to 1992. Data obtained from World Top 50 
lists for the peritnl is ctmipared to results of 
lhe Olympic Games from 1968 onward and of 
the World Championships from 1983 onward, 
lo provide a pichire of long term tretuis. As 
well as analysing performance developtnent in 
individual evenis, the authors also compare 
events and event groups. 
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1 Introduction 

This article is the second and concluding part 
of a series examining performance irends in ath
letic events (see NSA Volume 8 issue I for part 1 
on the jumping and combined events). These 
trends are being studied because their idenlifica
lion makes it possible lo assess and categorise cur
rent results more reliably. 

In this arlicle we focus on performance devei
opmeni in lhe Ihrowing events from 1965 lo 1992 
and also compare athletics events 

2 Performance development 
from 1965 to 1992 

2.1 Basis for assessment 

Our assessmeni of development Irends is on 
lhe basis of lhe smoothed curves of the mean val
ues of the top 10 and following 40 best marks from 
1965 10 1991, The figures also include the besi 
marks of the respective year. The best mark of the 
year 1992 and the mean value of the top 10 best 
marks of 1992 (Vogel 1992) are presented in Table 
I. as the 1992 worid top 50 lists were nol available 
at the time of writing this arlicle. 

Table 1:1992 performance results in Ihe 
Throwing events (Vogel) 

Event 

Shot 

DISCUS 

Javeim 

Hammer 

Men 
1 

21,98 

69,04 

91.46 

84.62 

•10 mean 

21.28 

67.44 

87.97 

82.20 

Women | 
1 

21.06 

71.30 

70.36 

1-10 mean 

20.22 

68.88 

67.44 
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2.2 Mean value curx^es 1965-1991 

An assessment of the throwing evenis between 
1965 and 1991 can be made from the mean value 
curves in Figure 1. In all Ihrowing evenis there is 
initially a steep rise in performances which is fol
lowed by stagnation and then decline (with the 
exception of the javelin, for reasons which will he 
discussed later). 

Although the process is identical, the liming of 
the levelling off differs from evenl to event. In 
the Shot Put it starts as early as 1976 {with a sub
sequeni new rise in lhe men's event) while in the 
Hammer Throw and the women's Javelin Throw 
the levelling off does nol begin until 1984. 
Maximum lop 10 mean values in Ihese events are 
evident belween 1983 and 1988 while for the fol
lowing 40 besi marks they are evident between 
1984 and 1988, Afler this, bolh curves decline in 
differeni ways. The decline of the women's Javelin 
Throw continued in 1992, 

The performance differences belween the 
maximum mean values and the 1991 values are 
statistically reliable in the throwing events. As 
with the jumping evenis. the year's best marks 
show the possible range of variation caused by 
individual lop athleles. 

Il is notable that world records in the old 
model Javelin Throw, Discus Throw and Hammer 
Throw were all set between 1984 and 1988. 

2.3 Tbe problem ofthe men's Javelin 

The men's Javelin Throw was excluded from 
the assessment. According lo our calculations. 
the change lo lhe IAAF Rules in 1986. which 
meani ihal the centre of mass of the javelin was 
shifted, led lo a mean reduclion of ihrowing dis
tance of 7.22m (The difference was calculated 
from analysis of lhc world top 50 best marks in 
1985 and 1991.) This can be seen in the top sec
tion of Figure 2). 

The performance curve before 1986 minus the 
calculated value (see botlom of Figure 2) once 
again shows a sleep rise in performance in 
1990/91, especially for the mean value of the top 
10 marks. This is because design innovations 
meant javelins had more aerodynamic flying char
acteristics (in September 1991 there was a furiher 

^2 change lo the rule limiling changes in javelin form 

and surface design). Therefore, the values calcu
lated and the curves presented include perfor
mances for 1990/91. e.g, the 1991 world record of 
96.96m, which were not ratified because of lhe 
typesof javelin used. 

The facl that ihe 1992 world record of 94.74m 
was also nol ratified shows ihe exieni of lhe prob
lem facing our statistical analysis, In the end we 
gave up what was a very complex attempt at sepa
ration even though a first attempt had been made 
by Mallhewsin 1991. 

On the basis of the smoothed curves of mean 
values it is eslimated that one performance 
plateau occurred in the javelin between 198.̂  and 
1985. The 1992 mean value of S7.97m for the top 
to marks is noteworthy. This value is higher than 
the highest (corrected) mean value of 86.29m in 
1984. It is assumed thai these performances were 
achieved with javelins conforming lo the rules. Il 
should be added that a performance correspond
ing to the 104.80m throw (correcied lo 97.58m) 
has nol yel been achieved wilh the new specifica
tion javeiin. 

2.4 Trends for the top 10 and following 40 

The development of the top 10 and the follow
ing 40 athletes was also assessed on the basis of 
differences in the respective performance curves. 
A graph of lhe difference between the two curves 
in any events given in Figure 1 over lime shows, as 
would be expecled. deviations and varialions. 

Taking the example of the women's Shot Put. 
Figure 3 shows that from 1976 on. lhe difference 
has been reduced from aboui 2.50m lo 1.80m (sim
ilar 10 the men's Discus Throw). However, in the 
women's Javelin Throw the difference increases. 
In the other evenis there is no change to the trend. 

The degree of agreement between the two 
curves, which in mosl cases is relalively high, con
tradicts the generally held opinion that there has 
been an increase in performance levels at the very 
top. In the long term, the trend of performance 
density in the top 10 best performances has shown 
no lendency to change. 

3 Competition results 

To provide a more complele picture of long 
term performance trends, results of the Olympic 
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Figure 1: Best marks* and smoothed mean value curves in the throwing events (excluding the 
men's Javelin). The upper curve = mean of top 10. The lower curve = mean of following 40 ?3 
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Figure 2: Trends ofthe rough mean values and year's best marks in the men's Javelin Throw. 
(Top graph is uncorrected. boltom graph is corrected before 1986.) Note that 1990-91 values 
include performances which were not ratified 
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Figure 3: Difference between mean values of 
the world top 10 and following 40 best per-
formers in the women's Shot Pul 

Games from 1968 onward and of the world 
Championships in Athletics from 1983 onward 
have been compared lo the annual top 50 lists. We 
have selected the performances of athleles who 
finished first, third and eighlh in these champi
onships and presented them against the back
ground of the smoothed mean value curves 
(Figure 4 shows the ihrowing events.) 

As far as compeiition results are concerned, 
the following aspects are notable: 

• Since 1988 the decline in performances of win
ners and third placed alhletes is marked in all 
throwing events excepl the men's Javelin 
Throw. This is consistent wiih developmental 
trends in the world top 50 lists. 

• The graphs also indicale that there has been an 
increase in performance densiiy between ath
leles who finished first, third and eighth. 
However, we feel that relatively "poor" winning 
performances which are similar lo third place 
marks may not be the resull of an increase in 
performance densiiy. 

• Against the background of the performance 
development curves, the figures show to what 
extent individual compelilion performances 
can deviate from the mean values of athletes in 
the world top 10. For example, the perfor
mances of athletes who placed eighth in the 

women's throwing events are in the section of 
the curve representing the lllh lo 50th best 
marks. On the other hand, performances of 
athleles who placed eighlh in lhe men's Discus 
Throw are below lhe curves. In 1992 this also 
happened in the women's Javelin Throw.These 
seemingly 'random' variations make lhe pre
diction of future compelilion performances 
considerably harder. 
Table 2 is an attempt to predict future champi

onship results. In order to increase the reliability 
of the prediction, the period has been restricted to 
1993 to 19% and relatively broad ranges of perfor
mances given. 

Table 2: Prediction of results in the 
Ihrowing events of major competitions 
between 1993 and 1996 

Events 

Men Shot 

Discus 

Javelin* 

Hammer 

Women Shot 

Discus 

Javelin 

Ist place 

21,20-21.80 

64.00-66.00 

88 00-92.00 

81.00-83.00 

20,50-21.50 

69.00-71 00 

67.00-70.00 

8th place 

19.60-20,40 

61.00-63.00 

78.00-80,00 

75.00-78,00 

18.50-19.50 

62.00-64,00 

58.00-62.00 

• Not very reliable because of modifications lo 
implements discussed earlier. 

4 Comparison of event.s 

4.1 Data basis and methods of invesligalion 

As well as analysing performance deveiopmeni 
in the individual events we also atiempied to com
pare events. This caused a number of problems. 
For example, how can one compare the quality of 
the world records in the ihrowing and jumping 
events or the speed and degree of evenl develop
ment during the period analysed? The simple 
expression of performances as percentages, with 
the world record worlh 100%. would not help a 
comparison because il would lead to distortions 
and does nol take inlo account lhe different devel
opment potential of events. 
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Figure 4: Marks of athletes who »ere firsl, third and eighlh in throwing events al Olympic Game!> 
and World Championship.s in .\lhlelics (with the smoothed curve of mean values) 



In order to make a comparison of perfor
mances in different events possible we assumed 
that the all-time world lists (as of 1991) can form 
the basis of a standard measure in the long eslab
lished evenis as Ihey are the result of intensive 
development over many years. 

We obtained thc suitable standard measure by 
converting the performance values according to the 
well-known 0-1 standardization. As minimum and 
maximum values of lhe "0-1 interval" we have cho
sen the 4.Sth and 11th place, respeclively. from the 
smoothed performance curves. This means that the 
lllh place equates to the standard value 1.0 while 
the 45lh place equates to 0.9. Using the conversion 
formula, we have obtained a range of slandard val
ues for all evenis for the range of performances 
both 'upward' and 'downward' (see Table 3). 

We are aware thai, if lhe evenis are compared 
with one another, the world 50 top athletes repre
sent different population groups'. From a social 
poinl of view there are fewer women who Irain 
than men. There are also fewer athleles in events 
requiring special equipmeni such as lhe Pole Vault 

and the Decalhlon. Events which are not yet long 
eslablished. for example, lhe women's Triple Jump, 
and in which the number of training athletes and 
performances may slill be subjecl lo considerable 
changes have not heen included in the evalualion. 

4.2 Evaluation of top perfornumces and rate 
of deveiopmeni using standardised residts 

In Table 3 performances are presented in the 
form of selected slandard values (1.1: 1.0: 0.9 and 
0.6) which can be compared to one another. 

Using these standard values, the lop perfor
mances and rate of development of the events are 
compared. Apart from a general comparison, the 
classificaiion of world records using standard val
ues is especially interesting. Four world records 
stand oul as being heller than the best of the 
selected standard values: 

• Mike Powell's world record of 8.95 meires in 
the men's Long Jump (Bob Beamon, Carl 
Lewis and Robert Emmiyan have a special sta
tus with best performances over 8.85 metres); 

Table 3: Comparison of performances in all events through selected standard values and 
conversion of world records inlo standard values 

Events 

Men 
High Jump 
Pole Vault 
Long Jump 
Triple Jump 
Shot 
Discus 
Javelin 
Hammer 

Women 
High Jump 
Longjump 
Shot 
Discus 
Javelin 

Men 
Decathlon 

Women 
Heplathion 

1.1 

2 43 
6.03 
8,64 
18.11 
22.97 
73,24 
90 70 
84,88 

2,05 
7.47 
22 86 
76.84 
74.69 

8898 

6913 

Standard 
1.0 

2.38 
5.89 
8,44 
17.73 
22,10 
70.32 
86.82 
82.39 

2.01 
7.19 

21.57 
72.10 
70.77 

8608 

6660 

values 
0.9 

2.33 
5,74 
8.25 
17.36 
21,23 
67,42 
82.94 
79,90 

1.97 
6,91 
20,28 
67,35 
66.84 

8319 

6406 

0.6 

2.18 
5 31 
7.68 
16 23 
18.63 
58.72 
71 30 
72.42 

1.84 
6,07 
16.39 
53.12 
55,07 

7450 

5647 

World Record 
Actual Standard value 

2,44 1,11 
6,13 1,17 
8,95 1,26 
17,97 1.06 
23.12 1.12 
74,08 1,13 
91.46 1,12 
86.74 1,17 

2.09 1-18 
7.52 1.12 
22 63 1,08 
76.80 1.10 
80,00 1 24 

8891 1,10 

7291 1,25 57 



• Peira Felke's world record of 80m in the 
women's Javelin Throw; 

• Jackie Joyner-Kersee"s world record of 7291 
points in the Heplalhlon; 

• Uwe Hohns former world record of 104.80m 
in the men's Javelin Throw (old model). 

Unlike these ouisianding marks lhe following 
world records are relatively close lo the lowest 
standard value (1.0). i.e. not much above lllh 
place in the all-time world lisl: 

• Willie Banks' world record in the men's Triple 
Jump of 17.97 metres. A new record appears to 
be overdue in this evenl since even the wind-
assisted performance of 18.15m achieved by 
Mike Conley recently would have correspond
ed to a slandard value of 1.11: 

• Naialya Lisovskaya's world record in the 
women's Shot Pul of 22.63m 

It is astonishing thai, after being converted to 
slandard values, the Pole Vault world record of 
6.13m set by Sergey Bubka and the Decalhlon 
World Record of 8891 points are not among lhe 
peaks in Table 3. Using the standard values we 
have also examined the rate of development in the 

different events during the previous 26 years peri
od using the mean value of the top 10 marks of 
each year. The two mean values, namely, lhe max
imum mean values of 1965 as well as the values for 
lhe period from 1965 lo 1992, have been converted 
into standard values, and the respective difference 
has been regarded as an expression of the devel
opment rate (see Table 4). In other words, the dif
ference indicales how far development surpasses 
the actual performance difference between the 
lllh and 45th places on the all-time world lists. 
The average growih rate of all events is 0,38. 

• The highesi deveiopmeni rate of 0.62 can be 
seen in the Pole Vault, presumably, because of 
the further development of fibre glass poles, 

• High rates above 0,5 can be seen in the 
women's High Jump and the Hammer Throw. 
As far as the High Jump is concerned, an 
essential development factor mighl be that 
more and more tall women lurn to thc flop. 

• The lowest development rale can be seen in 
the men's Long Jump. This could be because 
speed is very imporlani for long jump perfor
mance but speed ability is harder to develop 
than slrength and other biomotor abilities. 

Table 4: Rate of development from 196? onward 

Event 

Men 
HighJump 
Pole Vault 
Long Jump 
Triple Jump 
Shot Put 
Discus Throw 
Javelin Throw' 
Hammer Throw 
Women 
High Jump 
Long Jump 
Shol Put 
Discus Throw 
Javelin Throw 

Mean value Top 10 
1965 

2,18 
5,01 
8,03 
16.45 
19,34 
61.63 
77.51 
69,27 

1 78 
6,45 
17,15 
56.55 
56.73 

•'old'javelin, corrected 

max. 

2.38 
5.92 
846 
17.67 
22.10 
70.16 
87.82 
83 34 

2 01 
7 28 
21.41 
72.57 
71,16 

Year (max.) 

1988 
1992 
1987 
1985 
1986 
1983 
1992 
1988 

1987 
1988 
1988 
1988 
1988 

Standard 
Diflerence 

0.405 
0.62 
0.225 
0.33 
0.32 
0.295 
0,295 
0.56 

0.55 
0.29 
0.33 
0 34 
0.37 



5 Summary of performance 
development 

Analysis of the world lists over a period of 26 
years has led to the following conclusions: 

• In the majorily of the jumping events there was 
a steep rise in performance until about 1986. 
and from then on performances level off. In 
the combined events stagnation is also evidenl. 

• In Ihe Ihrowing events, ihere are indicalions of 
a significant performance decline after a steep 
rise, Top performances were common between 
1983 and 1988. 

This means thai a long lerm 'steep' improve
ment in performance, that incidently also exisled 
before ihis 26 year period, has been interrupted or 
temporarily limited. It may be assumed that the 
stagnation and decline in performance levels are 
the resull of more advanced doping controls dur
ing competitions, the inlroduction of out of com
petition dope lesting and socio-political changes. 

If current conditions persist we expect the per
formance development of bolh groups of events lo 
remain stagnant for a long period. Renewed 
improvemenl in performance will depend on 
whether factors thai affeci development can be 
applied in a new way. 

As far as performance trends are concerned, 
the deveiopmeni curves of the top 10 and follow
ing 40 best marks confirm there has been a perfor

mance decline in the throwing events. One can 
conclude from this that bolh curves are deter
mined by the same development factors. 

Comparison of the deveiopmeni curves, the 
mean values, and the selected individual results of 
Olympic Games and World Championships do noi 
corroborate lhe frequenlly assumed increase tn per
formance density al the lop. Instead, a relatively 
consistent graduation of results has been revealed. 
We feel this is because greal talents will always 
stand oul despile the on-going world wide develop
ment of aihletics and the constani improvement of 
training meihods. 

The comparison between lhe evenis made on 
the basis of standard values show how current 
world records differ in "quality': 

• World records in the men's Long Jump and 
Javelin Throw (old model), women's Javelin 
Throw and Heplalhlon are far betler ihan the 
following performances. 

• World records in the men's Triple Jump and 
women's Shol Put do nol differ much from the 
following perfonnances. 

If performance development is related to lhe 
standard values, it becomes clear that from 1965 
onwards lhe mosl significant developrnenl has 
laken place in the Pole Vault. Hammer Throw and 
women's High Jump, while the men's Long Jump 
has developed the least. 
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