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Abstract
The aim of this study is to assess a change tendency of the results in hep-
tathlon and in particular events of this discipline.
In the research the authors used results achieved in heptathlon in the Olym -
pic Games during the years 1984–2008. Top 20 female athletes of general
standing were taken into consideration. MS Excel 2007 spreadsheet program
and a method of document analysis were used to analyse and assess a change
tendency.
Mean values achieved in particular events showed that the highest results,
which were above the average in each Olympic Games, occurred in 1992
and 2008. The levels of all mean values and final results in heptathlon were
higher than average values described in the above mentioned years. Mean
values did not show developing tendencies in the Olympic Games. A corre-
lation analysis showed that 100 m hurdles, 200 m run and long jump had the
biggest influence on the final result in heptathlon.
The best results achieved in different events show a high sport level of these
results which are close to results in individual competitions.Throwing events
demonstrated the highest increasing tendency of results: javelin throw
(10.84%) and shot put (8.02%); the smallest changes in the sport level were
noticed in sprint events: 200m run (2.94%) and 100m hurdles (3.14%) and in
high jump (3.89%). Big events such as the Olympic Games on the whole cre-
ate favourable conditions for setting the world records, as is confirmed by 
the example of Jackie Joyner-Kersee with her result 7 291 points in Seoul
Olympic Games.
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Introduction
Multi-sport athletics is a very interesting scientific issue because of its complexity with refer-

ence to fitness and coordination areas. 
An increase in interest in multi-sport athletics occurred in the 1960s and the 1970s. In this

period works of Finnish scientists [1] became an inspiration to undertake analyses of male ath-
letics based on wider and more sophisticated sport level material [2,3,4,5,6,7,8]. Female hep-
tathlon, which was introduced in 1981, made methods of research on male athletics implement-
ed in women’s combined events.

The final result of heptathlon includes a very wide range of information. Seven events could
be treated as specific tests, which measure comprehensive abilities from fitness and technical
areas. The analysis of information included in sport results in female heptathlon as well as gath-
ered points are the source of knowledge regarding many phenomena which appear in this com-
plex discipline [9]. The structure of achievements in different heptathlon events is undergoing
changes. First years of a sport career are dominated by speed and speed-strength predisposi-
tions. Also the time to receive top results is the shortest then. However, at the next stage of sport
preparation strength predispositions play the main role [9,10,11]. The authors also proved that
longer time is required to reach top results in difficult technical events such as hurdles. 

The aim of this study is to assess a change tendency of the results in heptathlon and in par-
ticular events of this discipline.

Material and methods
In the research the authors used results achieved in heptathlon in the Olympic Games during

the years 1984–2008. Top 20 female athletes of general standing were taken into consideration.
MS Excel 2007 spreadsheet program and a method of document analysis were used to analyse
and assess a change tendency. The arithmetical mean (x) and range of results were marked out.
To define the changeability of results a variability coefficient (V) and range (R) were used. The
relationship between changeability of the final result in heptathlon and diversity of the results
achieved in particular events were determined by a correlation analysis (Pearson’s Correlation
Coefficient). Values from -1 (negative correlation) to +1 (positive correlation) were accepted. The
relationship between the studied variables is higher when the correlation value is closer to -1 or +1.

Results
Female athletes` results in heptathlon achieved in the Olympic Games during the years 1984–

2008 were analysed. Sport results of the considered athletes in particular events are shown in
Tables 1 and 2. Mean points achieved in all the Olympic Games amounted to 6 217 and fell with-
in the range from 4 913 (in 1984 OG) to 7 291 points in the 1988 Seoul Olympic Games. 

Mean values achieved in particular events showed that the highest results, which were above
the average in each Olympic Games (Table 2), occurred in 1992 and 2008.The levels of all mean
values and final results in heptathlon were higher than the mean values described in the above
mentioned years (Tables 1 and 2). The lowest mean values were achieved in Los Angeles (1984)
and in Sydney (2000). In LA none of the heptathlon events scored higher than the average of all
the analysed games. However, in Sydney only in throwing events mean values were higher (shot
put and javelin throw). Out of all the events results in 800m and 200m runs, 100 m hurdles and
high jump rarely exceeded mean values. Both in Barcelona and Beijing all means were above
the average of all the analysed Olympic Games. Mean values did not show developing tenden-
cies in the Olympic Games. 

Dispersion of the results was evaluated by the dispersion coefficient (V). The highest values
were achieved in throwing events: javelin throw (10.84%) and shot put (8.02%). The smallest
changes in the sport level were in running events: 200 m run (2.94%), 100m hurdles (3.14%) and
in high jump (3.89%). A similar situation was observed in each Olympic Games (Table 3). In all
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years the highest values of the results were noticed in throwing events. The exception was dur-
ing 1984, when long jump (7.33%) took the second place after javelin (11.80%). The smallest
changes in the sport level, similarly to overall OG classification, were found in particular years.
During OG in 1984, 1992, 2000 and 2004 the smallest changes were noticed in sprint events. In
1988 and 2008 a profile of the events slightly changed and 200m run was substituted by high
jump. In 1996 the highest dispersion coefficient was determined in 200 m run (1.99%) and high
jump (2.31%) (Table 3).

From the point of view of individual achievements of female athletes a lot of information is pro-
vided by the range of results (Table 4). Average improvement in the results in javelin throw was
above 14.22 m and in shot put above 4.20 m. Also in sprint events there were huge dispropor-
tions in the achieved results. Greater changes referred to comparisons between individual
results of the athletes. The final scores of some athletes differed over 2 sec. in 100m hurdles,
36cm in high jump and over one and a half meter in long jump. It was observed that the 1996
and 2008 Olympic Games had the most equal level in the majority of events.
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Tab. 1. Mean values and the range of the results in particular heptathlon events during the analyzed Olympic Games

Tab. 2. Selected values in particular heptathlon events in the Olympic Games 1984–2008



A correlation analysis (Table 5) confirmed that changes in the level of heptathlon are the
results of changes in the level of strength, which is seen in correlation results in throwing events,
and in the level of strength-speed features presented in jump events (high jump, long jump). Also
in sprint events time changed, reaching statistically significant values. The lowest level of signif-
icance among the analysed heptathlon components was noticed during the Olympic Games in
Athens and Atlanta. In sprint events (100 m hurdles, 200 m run) and in long jump the highest
number of significant correlations was observed in each of the Olympics.

Huge disproportions in the number of achieved points in the final classification were also
revealed. 6 435 and 6 424 points achieved in 2004 in Athens allowed winning silver and bronze.

161

K. Majchrzak, M. Kamrowska-Nowak, K. Byzdra, Development Tendencies of Results in Female Heptathlon in the 1984-2008 Olympic Games

Tab. 5. Correlation analysis results between the achieved points and results from particular heptathlon events during
the analyzed Olympic Games

Tab. 4. The value of the differences between minimal and maximal values (range – R) achieved in particular heptathlon
events of the analyzed Olympic Games competitions

Tab. 3. Level of the variability coefficient in particular heptathlon events during the analyzed Olympic Games



In Atlanta (1996) and Sydney (2000) these total points gave the fifth place. In Seoul (1988) and
Barcelona (1992) it was only the sixth and in Beijing just the eighth position. 

An analysis of the results during the research period shows constant improvement. The over-
all classification revealed a huge change in the sport level of female athletes. In 1984 eighteen
female heptathlon athletes collected enough points to get the Master International Class (MM) –
11 and the Master National Class – 7. In the next Olympic Games all athletes got International
or National Master Class and in 2004 and 2008 the number of points achieved by female hep-
tathletes gave them all 20 the International Master Class. Only twice during the Olympic Games
history (1988 and 1992) Jackie Joyner – Kersee from  the United States crossed a barrier of
7000 points. Gold medallist from Seoul (1988) was the only one, during the analysed period, to
set the world record with 7 291 points [12].

Discussion
Sport results in heptathlon include a lot of information which can become a great source of

knowledge used in practice. Beside the final result in heptathlon we have information regarding
achievements in each event. No other athletic discipline gives this kind of opportunity [13]. 

An analysis of the results achieved in particular heptathlon events showed that female ath-
letes gained very good results which enabled them to compete in individual events. Very inter-
esting are results in long jump: 7.27 m achieved by Joyner-Kersee from the USA in Seoul (1988)
and 7.10 m in Barcelona (1992) gave her silver and bronze medals individually. Similarly, 12.69 s
achieved by her in OG in Seoul (1988) in 100 m hurdles guaranteed the bronze medal. 

The highest increase in mean values in particular heptathlon components was observed in
Seoul (1988). But in throwing events and in overall result the highest mean values were noted
in 1992 in Barcelona (in shot put – 13.99 m and in javelin throw – 45.10 m). The research con-
firms that the slowest process of development of the results was in throwing events [9,13,14].
A correlation analysis confirms that 100 m hurdles, 200 m run and long jump have the most sig-
nificant influence on the final result in heptathlon. These events are determined by the same area
of function [15,16, and 17].

Conclusions
Research results are a very valuable source of information regarding increasing tendencies

of results in heptathlon in overall and in seven different events. 
The best results achieved in different events show a high sport level of these results which

are close to results in individual competitions.
Throwing events demonstrated the highest increasing tendency of results: javelin throw

(10.84%) and shot put (8.02%); the smallest changes in the sport level were noticed in sprint
events: 200m run (2.94%) and 100m hurdles (3.14%) and in high jump (3.89%).

Big events such as the Olympic Games on the whole create favourable conditions for setting
the world records, as is confirmed by the example of Jackie Joyner-Kersee with her result 7 291
points in Seoul Olympic Games.

A correlation analysis showed that 100 m hurdles, 200 m run and long jump had the biggest
influence on the final result in heptathlon.
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