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Abstract.

This study analysed contemporary performance data of middle distance athletes to determine
a) the number of competitive performances prior to the season's fastest performance and b)
the time frame between their first and fastest competitive performances of that season. Using
a publicly available database, data on the number of races and days between athletes first
and fastest races were extracted. The analysis utilised 4,800 observations from 1,166
individual athletes for the period 2006 to 2017. Male 800 m athletes achieved their fastest
performance in 8 races (IQR=4-12) distributed over 55 days (IQR=29-87). Female 800 m
athletes also required 8 races (IQR=5-12), distributed over 63 days (IQR=34-91). In the 1500
m event, male athletes, required 6 races (IQR=3-9) over 48 days (IQR=25-76), while female
athletes, required 7 races (IQR=4-10) over 56 days (IQR=28-84). For both sexes, 1500 m
athletes raced less, and over a shorter period than 800 m athletes before reaching their fastest
performance. Female athletes, had a longer time frame and number of races than male
athletes. This study provides an evidence-based indicator of when a middle distance runner’s
fastest performance is likely to occur, providing benchmarks that could act as a guide for
coaches when designing competition programmes, prior to any tapering process.

Keywords: track athletics, middle distance, fastest performance, competition, planning.
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Introduction.

Sport performance occurs in many different domains ranging from participation to elite athletes,
encompassing a diverse range of ages and disciplines. As the business of sport continues to grow,
interest has increased in being able to maximise athletic performancel. Moreover, it has been
recognised that winning gold medals at championship events requires not only outstanding athletic
ability and the effective implementation of long-term training progressions??2, but also the ability to be
able to produce optimal performance at a pre-determined competition.2:3456, An effective planning
process facilitates the execution of optimum athlete performances in the designated competition.
Periodisation has emerged as an important part of the planning process in aiding a coach’s attempt to
optimise their athlete’s performance in the competition phase®. Periodisation describes the deliberate
sequencing of training to enable an athlete to attain the physiological capabilities required to deliver
timely optimum performance’. Despite the wide spread use of periodised plans, there is relatively little
scientific underpinning regarding the content of periodisationg.

To support the delivery of optimum performance, previous research 910111214 has focused on
the concept of tapering. Short-term training manipulations to achieve peaking for optimal sports
performance have been investigated for more than 20 years!. Training variables such as volume,
frequency and intensity distribution are important elements to support the maximization of athlete
performance 13, Therefore, a well-executed peaking phase can increase the odds of winning a gold
medal at a championship event for an individual athlete with finalist potential'. A review by Pyne and
colleagues (2009) highlighted several studies on the physiological 151617 and performance aspects®6
of the taper. By contrast, there is a smaller amount of evidence 118 exploring what happens or should
happen in the competition phase prior to the tapering process. The work of Hellard et al., (2013)
examined training strategies both within the overload and taper period prior competition for elite
swimmers, noting that the optimal training design for the pre-taper and taper periods gradually changed
over the course of the athletes’ careers. Whilst Tgnnessen et al., (2014) provided observational
evidence for pre-taper training strategies in elite athletes in cross country (XC) skiing concluding that
during the competition phase, the XC skiers training became more sport-specific, and that the pre
tapering strategy did not follow the suggested tapering practice with regard to rest. However, few
studies have linked peaking strategies to annual training characteristics and the structure of the
competitive season of athletes?®. Earlier research that has examined performance and competition has
focused on performance tracking 2021, the relationship between training and performance?® and
performance variability 2425,

Specific to the focus of this paper, performance variability in athletics has received some
research focus, primarily looking at intra-subject variability of 5 km time-trial running 25, variability of
performance between laboratory conditions and those simulating a real competitive event 27 and within-
athlete variation in performance 2829 Featuring prominently is the work of Hopkins and colleagues and
the concept of the smallest worthwhile change (SWC) (1999;2001; 2005;2014). Using real data and
performance simulation focused on elite athletes in sports where the outcome is determined by a single
score (e.g. time or distance) they examined the magnitude of performance change required to be
practically meaningful. The SWC was considered 30% of the standard deviation (SWC = .30*SD) in
elite athletes,031 which reflects winning one more medal per 10 competitions 32. The SWC in
performance is viewed as important when assessing athletes within a performance test to make
decisions about meaningful changes in an individual or to research strategies that might affect
performance 20,

Yet the margins of victory in elite athletics, in many cases is less than the SWC. For many
athletes the margin of victory, or the probability of medaling, is marginal; an enhancement of any kind
could be important, possibly career changing. For example, at the Athens Olympics in 2004, 0.13
seconds separated the first four finishers in the women’s 800m, with 3@ and 4t separated by just 0.08
of a second; well below the SWC. The SWC work is derived from data on elite athletes 3%, the extent
to which this is applicable to lower level athletes is unknown. From an athlete’s perspective, their focus
is on absolute times (fastest time recorded) and even the smallest changes in performance are
meaningful; whether that be winning medals or recording personal best performances.

Competitions are generally assumed to be part of the preparation of athletes and are frequently
integrated into the peaking process in elite sports?, yet there appears to be scant information regarding
the structure of an athlete’s competition period (i.e. number of days or races) to support the timely
achievement of their fastest performance. The design and management of the competition schedule
appears to be an integral component in planning a taper. Guidance for coaches is reasonably limited,
consisting of some criteria that a coach might consider in the design of a competition programme:
athlete preference, age, training experience, the availability of relevant competitions*, the avoidance of
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too many competitions and ensuring adequate rest time between competitions %* There is a suggestion
of an optimum type and number of competitions ranging between seven and 16 competitions #34,
Perhaps it is no surprise that such a broad range of an optimal number of competitions are suggested.
It is reasonable to suggest that the individuality of performance would inevitably mean that some
athletes respond well to many competitions in a preparatory period, others less so. However, there is
also a distinct lack of empirical evidence proposing the duration of a competition programme or the
number, frequency and distribution of competitions to support the timely execution of an athlete’s fastest
performance and whether this is affected by the sex of the athlete. For example, the suggestion of 10
to16 races in a competitive season 24 raises questions regarding the distribution and frequency of these
races, their time-course and the level of these races. In supporting the delivery of an athlete’'s
performance, knowledge of how to plan a coherent competition phase would be beneficial to coaches.
Understanding the duration of the competition phase, the type and number of competitions required
would facilitate the coach’s planning process. Currently, with most of research focusing on elite athletes
there is no means of identifying best practice guidelines for coaches and athletes who are competing
at sub elite performance levels.

Purpose of the Study.

The purpose of this study was to analyse contemporary United Kingdom (UK) performance
data from middle distance runners, using a publicly available database, to determine a) the number of
competitive performances prior to the season's fastest performance, b) the time frame between their
first and fastest competitive performances of that season (in days), ¢) how this varied by event type and
d) how this varied by sex, to support coaches to develop their planning practice.

Method.

Subjects.

United Kingdom (UK) athletes that were ranked in the UK top 100 athletes for the 800 m and
1500 m athletics events during the period of 2006 to 2017 were the focus of this study. The initial
sample consisted of 4,800 observations (n=2,400 male, n=2,400 female) over this period. In total,
1,166 individual athletes contributed to these performances (n=604 male, n=562 female).

Data extraction.

The information on individual's races used in this study were extracted from a public database
(www.thepowerofl10.info). Prior to data extraction, institutional ethical approval was gained. Using an
observational research design, for the twelve years, for the 800 m and 1500 m events, the following
data was extracted on individual athletes: athlete name, age group, date of birth (DoB), the fastest
performance for the event in each season, date of the first outdoor track race in each season, date of
fastest time in the event in each season, the number of races completed each season by each athlete
prior to achieving their fastest performance, the total number of races to reach fastest performance (all
track distances), the total number of event races (i.e. 800 m or 1500 m races) to reach the fastest
performance, and the date of the final track race in each season. Subsequently the number of days
between the first race and the fastest performance were calculated.

Performance selection criteria.

All outdoor track performances were included irrespective of the level of the competition or the
event distance covered. Competitions where the athlete started but did not finish were still counted in
the analysis. This was on the basis that it was unlikely an athlete would have intentionally decided not
to complete a race. Where an athlete’s fastest performance occurred at a championships event, the
results were scrutinised to ensure the performances were counted in the order in which they would have
been completed (i.e. heats, semi-finals and final). For the purposes of this study, races within a
championship context were counted as individual races, that is, where an athlete progressed through
two qualifying rounds and then competed in the final; this was counted as three races. Where mid-race
points were recorded (i.e. 1500 m point in a mile race), they were counted as one performance.

Performances were excluded for each year if they were achieved in any indoor track
competitions. Indoor performances were discounted for this study as they are generally considered
within athletics to be a separate competition phase. The indoor track season usually has a lower
number of athletes opting to compete and is shorter in duration (i.e. January-March). In addition, any
performances in an athlete’s profile that were either non-track races (e.g. road racing,) or non-running
(i.e. field events) were also discounted. Additionally, only those races that were completed within the
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northern hemisphere’s traditional outdoor track season (late March through to early September) were
counted. For those athletes who competed in outdoor races in the southern hemisphere (e.g. Australia,
South Africa) these races were discounted as they occurred outside what is generally accepted in
athletics as the outdoor track season. Finally, athletes were not excluded from the study based on age.

Data Analysis.

The data collected was subjected to a cleansing process to ensure the integrity of all extracted
competitor performance data. The cleansing process subjected the individual performances to an
assessment against pre-determined inclusion criteria (see above — performance selection criteria). If
an athlete’s performances did not meet the inclusion criteria those athletes were discounted from the
list and replaced with the next suitable athlete in the rankings list. Within the complete dataset, 211
individual athletes were removed (female, n=131, male, n=80). The number of athletes removed
averaged 18 per year (range 8-40). Three years (2015, 2016 and 2017) had the most individual athletes
removed from the data (n=40, 33 and 36 respectively). The number of individual athletes removed from
the data set for the 800 m was 97 (female n=65: male, n=32). The number of individual athletes removed
from the data set for the 1500 m was 114 (female n=66: male, n=48). Within the 800 m data, the
individual athletes removed per year averaged 5 (range: 2-12) for females and 3 (range: 1-4) for males.
The individual athletes removed per year in the 1500 m data averaged 6 (range: 0-14) for females and
4 (range: 0-16) for males. Additionally, when analysing the data for the number of days and races
between the first and fastest performance, the initial results suggested a large frequency of observations
at zero, indicating that for a large number of athletes, their first run was also their fastest performance.
If an athlete only completed one race in an event discipline in a season, then the athlete was discounted
from the analysis. This was on the basis that for these athletes there was no competition profile. By
contrast, an athlete who completed 3 races in a season with their first race as their fastest was still
included in the analysis. Finally, for the purposes of this analysis, in calculating when athletes achieved
their fastest performance, early season was defined as races completed pre June, mid-season as June
to August and late season as post August.

Statistical analysis.

The aim of the analysis was to determine a) the number of competitive performances prior to
the season's fastest performance, b) the time frame between their first and fastest competitive
performances of that season (in days), c) how this varied by event type and d) how this varied by
sex. Within the data set, it was believed that the variance was unlikely to be constant; for example, as
the numbers of both competitive performances and days between first and fastest race grow, the
variability in the data would also grow. This was demonstrated through a greater spread around the
higher numbers. Using a simple linear regression was deemed unsuitable as it allowed for the
possibility that the analysis could result in predictions that had negative values and also assumes a
constant variance of residuals. In this study, negative results could not be attained i.e. athletes cannot
compete in minus 1 race. A negative binomial (NB) mixed effects model was used to handle the
overdispersed count data (races and days) and to allow for non-constant variance of residuals. Mixed
effects models were used to account for the repeated observations on athletes. The model also allowed
the analysis to account for any differences between disciplines and athletes and that athletes might
vary, be it physically, in terms of psychology or in terms of their training regime. Standard five-number
summaries were calculated (minimum, lower quartile, median, upper quartile, maximum) along with the
inter -quartile range (IQR), mean and standard deviation. The analysis was carried out in R using the
glmmADMB package®®36:37, The reference lines and event dates appearing on some figures were
sourced from public databases (https://www.englandathletics.org and https://conac.org.uk). A covariate
called ‘level’ was also used within the analysis. The level of athlete in this study was determined using
an athlete’s overall fastest performance. Four broadly equal groups were defined using quantiles of
their fastest performance; the groups are referred to as Q1 (reference), Q2, Q3 and Q4 in the following
sections. For the purpose of this study, Q1 athletes are those individuals who have recorded the fastest
race performances in terms of all-time personal best (PB). Conversely, Q4 athletes have the slowest
all-time PB of the individuals included in this study. The cut-points for each sex and discipline are
highlighted in table 1. The caterpillar plots displayed in the results section indicate the variability in
athlete’s competition programmes. The start of the line indicates when the first competition happened,
the solid bullet indicates when the fastest performance of the season occurred, and the dashed line
represents the duration of the competition programme for that season after the fastest performance.
The reference lines indicate prominent competitions in the UK outdoor athletics calendar, including
international events.
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** Insert table 1 here **
Results.

Number of competitive performances prior to the season's fastest performance.

The lower quartile, median and upper quartile data for the number of races completed prior to
the achievement of the season’s fastest performance by sex and discipline are shown in figure 1. The
minimum value is 1 across both sexes and disciplines, the maximum values for female 800 m and 1500
m was 39 and 31 races respectively. For male 800 m and 1500 m athletes the maximum values was
35 and 23 races. There is a significant difference between the disciplines (P<0.01).

**|nsert Figure 1 here **

Number of days between the first and fastest competitive performances of the season.

Figure 2 highlights lower quartile, median and upper quartile data by sex and race discipline for
the number of days between first and fastest race. The minimum value is zero across both sexes and
disciplines, the maximum values for female 800 m and 1500 m was 165 and 161 days respectively. For
male 800 m and 1500 m athletes the maximum values was 187 and 190 days. There was a significant
difference (P < 0.01) between the median number of days from the first to the fastest race for both sex
and discipline.

**|nsert figure 2 here **

800 m v 1500 m.

800 m athletes had a longer time frame than 1500 m and greater number of competitive
performances prior to achieving their fastest time of the season (Figurel). The number of races and
days required for optimal 1500m performance was significant (P < 0.001) for both sexes. Similarly,
there was also a significant increase (P < 0.01) between the number of races and days male athletes
required for optimal 800m performance compared to that for 1500m.

** |[nsert figure 3 here **
** |[nsert figure 4 here **

Male v Female athletes.

Female athletes appear to require longer timeframes and more races prior to achieving the
fastest performance compared to their male counterparts (figure 2). Both sexes athletes averaged 1
race every 7 days, with SD of 4.0 and 4,5 respectively). There was no significant difference (P =0.784)
between male and females when examining the average number of days per race. Figures 1 and 2
demonstrate that in 2016 there was considerable variability in both male and female athlete competition
programmes regarding when fastest performance occurred; a finding that was consistent across all
years of data considered in this work. Caterpillar plots are available for all years included in the analysis
in the supplementary material.

Level of athlete.

Q1 male athletes (quickest in terms of all-time PB) ran the fewest races but were not
significantly different from the Q2 and Q3 level male athletes; Q4 male athletes ran significantly more
races (P < 0.01). The Q4 athletes ran 12% more races than the Q1 athletes. There was no evidence
of a difference in number of races across the levels of female athletes. The analysis indicated that the
expected number of races is 5 for Q1 males running the 1500m. This increased to 6 races for Q1 males
running 800m a difference that was significant (P < 0.001). For female athletes, the expected number
of all track races for the Q1 1500m women is 6 races increasing to 7 races for the 800m.

** Insert table 2 here **
Age group.
Table 3 highlights the five number summaries for age group athletes by sex and discipline.
Senior athletes appeared to have shorter timeframes and races compared to younger age groups with
a smaller median number of races and number of days, with U20 athletes running the most races and
across a longer timeframe. Figures 3-6 highlight the variability across the age groups regarding when
the fastest performance occurred.

** |Insert table 3 here **
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**|nsert Figure 5 here **
**|nsert Figure 6 here **
**Insert Figure 7 here **
**Insert Figure 8 here **

Timing of the achievement of the fastest performance.

When athletes achieved their fastest performance varied by age group. Athletes who achieved
their fastest performance in the early part of the season (April and May), were 25% of senior athletes,
28% of U23 athletes and 22% of U20 athletes. For athletes achieving their fastest performance in late
season are 18% (Senior & U23), 23% (U20). Those who took > 120 days from first competition are 16%
(Senior), 20% (U23) and 35% (U20). The analysis indicates that junior athletes run more and over a
longer timeframe than their senior counterparts. For the Under 23 age group this was by 19% and 20%
more races for female and male athletes respectively. Both sexes in the under 20 age group raced
53% more than their senior counterparts. Both of these are statistically significant (P <0.001).

** |Insert table 4 here **
** |Insert table 5 here **

Discussion.

The purpose of this study was to analyse contemporary performance data in middle distance
runners. The two main findings from the study indicate that 1) within discipline, female athletes required
a greater number of days and races to achieve their fastest performance of the season, 2) 800 m
athletes required a greater number of days and races to reach their fastest performance compared to
1500 m. This was consistent across sex and takes into account between- and within-athlete variability.
Notwithstanding these findings, there is a large amount of variability in the structure of competition
programmes.

Number of competitive performances prior to the season's fastest performance.

Within the time frame detailed in the results, the content of the competition programme should
incorporate approximately six to eight races. Male and female athletes produced comparable results for
the number of races required to achieve their fastest performance. Itis not clear from the data, whether
six to eight races are the actual number of races athletes require to achieve their fastest performance
or rather an indication of the number of races that are possible within the period available. The number
of times that an individual can race is generally determined by race availability and the available time
frame in which to complete the races. For example, the more time that an athlete took to reach their
fastest performance, generally the greater the number of races they competed in. Both sexes averaged
approximately one race every seven days. Logically, this implies that the average days per race might
be constrained by individual lifestyles, access to races or race availability. Conversely, it could also be
an indication of a lack of planning of the competition programme and raises issues regarding the
appropriateness of race selection. However, it is unclear from the data whether the principle information
to aid the planning practices of a coach should be the time frame available or the number of races.
Nonetheless, this information does provide guidelines to a coach regarding the period and volume of
races that are more likely to support fastest performance.

Number of days between the first and fastest competitive performances of the season.

The optimum time frame to produce the fastest performance is determined by event discipline
and sex (figure 1). Females athletes appear to need a greater number of days than their male
counterparts to achieve their fastest performance in both disciplines. Itis not clear why females required
a more days across both disciplines. The difference found between the sexes and discipline are
discussed later in this paper. It would seem reasonable to suggest that there may be some element of
cultural conditioning, regarding when the season traditionally begins for athletes. This could influence
the number of days athletes are taking to reach their fastest performance. However, this is not
necessarily an optimal way to support athletes to run their fastest. With a relatively stable competition
calendar in the UK, an awareness of the approximate number of days between beginning the
competition programme and achieving fastest performance should facilitate the competition planning
process. The major national level competitions are commonly scheduled for late June into July,
dictating that an athlete must be at their fastest within a small window of time. Knowing the parameters
of days would allow coaches to manipulate training and competition schedules effectively to match
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racing performance to an athlete’s target competitions. In terms of planning an effective competition
programme, the central considerations are a) time frame available and b) the number of races required.

800 m v 1500 m.

For both sexes, 1500 m athletes raced less often and over a shorter time period than 800 m
athletes before reaching their fastest performance. Traditionally, the structure of an athlete’s training
year employs a model that advocates athletes first build their aerobic capability (endurance training)
during the winter period before transitioning to training increasingly focused on their anaerobic capacity
(speed training)® 2L, The training to build the anaerobic capacity usually coincides with the start of the
track season® 2!, An 800m race has a larger anaerobic contribution than the 1500 m 41.4243.44.45  the
increase in days needed to achieve fastest performance in the 800 m could reflect the time needed for
optimal anaerobic adaptations to occur. A tentative explanation for the increase in the number of 800
m races could also indicate the possibility of athletes using racing as a training tool 46. Anecdotal
evidence from athletics suggests that coaches do use racing as a simulation tool to aid preparation.

Male v Female.

Female athletes, on average, needed a longer time frame and number of races between the
first and fastest race in the 800m and 1500m to reach fastest performance. The interquartile range
(IQR) is similar across sex and discipline with regard to the number of races required to reach fastest
performance. Across discipline the IQR indicated a difference between the sexes with regard to the
number of days to achieve their fastest performance. There are more females requiring a longer time
frame to reach their fastest performance. Why this difference between the sexes has occurred is
uncertain. Although there is no conclusive evidence in the current literature, tentative suggestions
include a possible time difference in female’s adaptation to anaerobic training*’ or any effects of the
female menstrual cycle in disrupting the completion of the training programme?*’. This latter point might
provide a richer explanation because anecdotally*8 it is reported that many coaches employ a different
approach when training male and female athletes. The differences in time frame between the sexes
could be due to variations in training load. further research is required to determine the influence of
recent training history on the achievement of fastest performance.

Variability in performance data by age and level.

The variability demonstrated in figures 1 and 2 in achieving fastest performance is a strong indicator of
the adoption of a variety of planning strategies. Yet what is unclear is how much of the planning is
deliberate and purposeful; the variability is likely to have a multifactorial aetiology. The achievement of
the fastest performance is not necessarily when the athlete was physically most capable. Variability in
performance could be due to environmental conditions, such as temperature, wind and humidity.
Additionally, the level of competition, the quality of track and the tactics deployed in any race, could also
exert an influence on athlete performance. Furthermore, individual training responses, personal
performance history, the level of athlete motivation on day of the competition, susceptibility to injury and
illness, any variations in local race availability and the willingness to travel to races could all exert an
influence on the achievement of the fastest performance.

Many athletes achieved their fastest performance outside of the major national level
competitions (June & July). There is no clarity as to why these phenomena of early and late fastest
performances have occurred.  There was overall evidence of the phenomenon of many athletes
running their fastest race as their first race but no evidence that this varied by discipline, but it did appear
to vary by age group with both U23 and U20 athletes less likely to do so. The level of the athlete did
not affect the chance of running fastest first time. The presentation of these phenomena and the large
variability in the achievement of the fastest performance suggest that there are varying levels of
competition planning being completed. Given the ridged competition calendar!® and the implausibility
an athlete intending to reduce their performance across the season, those achieving their fastest
performance early in the season strongly indicates a lack of planning. What is less certain is whether
longer time frames were the result of planning. For some athletes, injury could have increased the
likelihood of peaking later in the season. Yet, this is unlikely to account for the whole sample. However,
the constraints of the competition calendar would indicate that neither of these situations are optimal.
The variation could be indicative of a lack of evidence based guiding principles for coaches, resulting
in either ineffective planning or no planning.

Furthermore, whilst the variability might, in part, be attributed to a lack of effective planning,
there is an element of uncertainty. Through incorporating the planning of the competition phase into
coach education programmes, a coach whose athlete(s) appear(s) at either end of the ranges or who
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has had a large seasonal variation in when they achieve their fastest performance, could be supported
to change practice and plan more effectively. The large variation is an indication that there is a need
to determine evidence based guiding principles. In the absence of any other empirical evidence, these
results can provide a tentative framework within which a coach can plan and evaluate both current and
future practice.

Practical applications for athletes and coaches.

This study can aid those coaches who are planning for their athletes to achieve their fastest
performance in a specified time frame or competition. Moreover, it offers a first step in providing an
evidence based framework for parameters about when athletes are more likely to produce their fastest
performance. This research has strong heuristic value for coaches regarding competition parameters
associated with optimal athlete performance. This can support the general strategic considerations of
the coach regarding the competition plan, whilst also helping coaches to determine an individual
athlete’s performance trends. Itis recommended that coaches and coach education programmes follow
our suggestions regarding the number of days and races. Initially a coach should use a value close to
the median when constructing a competition programme. In subsequent years, they should undertake
a backwards mapping process from the target competition to identify a suitable duration and number of
competitions required for individual athletes. These guidelines would be particularly useful for novice
or inexperienced coaches or those coaches who have experienced large seasonal variations in when
their athletes achieve their fastest performance. There is a note of caution to the framework; coaches
need to recognise the individuality required in the design of an effective competition program. There
are other determinants that would also need consideration: athlete preference, age (biological and
training ages), training history, event group, the athlete responses to competition, access to competition,
single or double peak targets for example qualifying events for major championships and the status of
the athlete (e.g. full time athletes, funded athletes or part time athletes with other professional
occupations).

This analysis can only provide a partial answer to the design of effective competition
programmes, and only provides an indication of the potential markers for a coach based on this sample
group. The data captured from the Power of 10 does not capture the holistic nature of the athlete’s
competition profile. This analysis has only been able to provide evidence based benchmarks for the
number days and races to fastest performance in middle distance track events. Additionally, the study
was also unable to take account of when the athlete intended to reach their fastest performance, so the
figures might not represent a fully accurate picture.

The recommendation is that future research should look to re-examine the data periodically to
identify any changes in practice. To further aid the planning practice of the competition programme,
future studies should look at individual athlete’s event histories, the sequencing of an athlete’s races
within the competition period and the considerations that shape the decision-making process within a
competition programme. This would help identify patterns in competition programmes and the
implications for planning.

Conclusions.

The exploration of a middle distance athlete’s completion phase prior to the taper has revealed
two main findings. Firstly within discipline, female athletes required a greater number of days and races
than their male counterparts to achieve their fastest performance of the season, and secondly, 800 m
athletes required a greater number of days and races to reach their fastest performance compared to
1500 m athletes. This was consistent across sex and takes into account between- and within-athlete
variability. The large inter-individual variability suggests that these general recommendations should
be adopted so that a personal model can be constructed for each athlete, as advocated in most studies
of the training- performance relationship (e.g. Hellard et al., 2013; 2005; Mujika et al., 1996a; 1996b;
Stewart & Hopkins, 2000a; 2000b). These recommendations are the first step in providing evidenced
based guidelines for middle distance athletics coaches regarding the average number of days and races
to achieve fastest performance by sex and discipline respectively. The recommendations provide both
a framework and parameters to aid middle distance coaches when planning an athlete’s competition
programme, with implications for coach education.
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Tables.

Table 1: Performance indicators used in determining an athlete's level of
performance based on an individuals all-time personal best performance (PB) in the

event.
Sex Discipline Q1 athletes Q2 athletes Q3 athletes Q4 athletes
M 800m 1:43.8—-1:48.1 | 1:48.1-1:49.4 | 1:49.4-1.50.6 | 1:50.6 -1.52.8
W 800m 1:57.7 — 2:03.1 | 2:03.1-2:05.8 | 2:05.8-2:08.1 | 2:08.1-2.12.2
M 1500m 3:28.8-3:41.1 | 3:41.1-3:43.2 | 3:43.2-3:46.1 | 3:46.1-3:51.2
W 1500m 3:55.2 —4:13.5 | 4:13.5-4:17.6 | 4:17.6 —4:23.5 | 4:23.5-4:33.0
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Table 2: Five number summaries (minimum, first quartile, median, upper quartile,
maximum) race discipline, sex and level of athlete for number of days between first
and fastest race and the number of races to achieve the fastest time.

Discioline Sex Level of Number of days from | Number of races to
P athlete first to fastest race fastest race
Q1 0-35-66-91-147 1- 4-6-11-23
Q2 0-32-60-91-158 1-4-8-12-28
Female
Q3 0-32-63-91-165 1-4-7-12-27
Q4 0-34-62-91-157 1-5-9-12-35
800m
Q1 0-24-48-82-169 1-4-6-11-23
Male Q2 0-31-55-88-150 1-4-8-12-28
Q3 0-28-56-83-136 1-4-7-12-27
Q4 0-38-64-89-187 1-5-9-12-35
Q1 0-27-56-88-153 1-4-7-11-25
Q2 0-28-56-85-154 1-4-7-10-22
Female
Q3 0-28-56-84-161 1-4-7-10-25
4 -31-56-78- S4-7-10-
1500m Q 0-31-56-78-142 1-4-7-10-31
Q1 0-21-47-76-190 1-3-5-9-19
Q2 0-25-45-75-142 1-4-6-9-20
Male
Q3 0-22-46-70-154 1-3-6-9-20
Q4 0-28-52-81-156 1-4-7-10-23
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Table 3: Five number summaries (minimum, first quartile, median, upper quartile,
maximum) by sex, race discipline and age group for number of days between first and

fastest race and the number of races to achieve the fastest time.

Gender | Discipline Athlete Number of days Number of races
Age group | from first to fastest | to fastest race
race
Senior 0-25-52-84-187 |1-4-6-11-27
800m u23 0-29-55-81-137 |1-5-8-12-21
u20 0-39-66-93-150 |1-6-9-14-35
Male Senior 0-21-42-72-190 |1-3-5-8-22
1500m u23 0-28-49-77-154 |1-4-7-10-22
u20 0-39-57-83-156 |1-6-8-12-23
Senior 0-28-55-84-158 [ 1-4-7-11-31
800m u23 0-34-62-87-143 |1-5-8-11-26
u20 0-42-73-103-165 | 1-6-11-15-39
Senior 0-24-48-76-161 |1-3-6-9-31
Female | 1500m u23 0-29-56-90-143 |1-4-8-11-24
u20 0-42-66-88-150 |1-6-9-13-28
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Table 4: When athletes achieved their fastest performance in the

season.
Apr-May Post Aug >120days from
first race
Age group % of athletes
Senior 25 18 16
Under 23 28 18 20
Under 20 22 23 35
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Table 5: When athletes achieved their fastest performance in the season by sex
and age group (percentage of athletes).

Apr-May Post Aug >120days from first
race
Age group | Male Female Male Female Male Female
Senior 26 23 16 21 16 15
Under 23 30 26 17 20 16 25
Under 20 26 20 21 24 30 38
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Figures.

Figure 1: The lower quartile, median, upper quartile data from the five number summaries by sex and race discipline for the number of races to achieve the
fastest time.

Figure 1: The lower quartile, median, upper quartile data from the five number summaries
by sex and race discipline for the number of races to achieve the fastest time.
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Figure 2: The lower quartile, median, upper quartile data from the five number summaries by sex and race discipline for number of days between first and
fastest race.

Figure 2: The lower quartile, median, upper quartile data from the five number summaries
by sex and race discipline for number of days between first and fastest race.
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Figure 3: Caterpillar plots showing the variability in male athlete
competition programmes for 2016 by discipline against where the
important competitions occurred.
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AAA U20 & U23 Championships; 4 — British Athletics National
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Championships; 7 — Olympics 1500m final; 8 — Olympics 800m final
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Figure 4: Caterpillar plots showing the variability in female athlete
competition programmes for 2016 by discipline against where the
important competitions occurred.
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Figure 5: Frequency plots by age group and discipline, indicating which month male 800m athlete’s
fastest performance occurred.
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Figure 6: Frequency plots by age group and discipline, indicating which month male 1500m athlete’s

fastest performance occurred
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Figure 7: Frequency plots by age group and discipline, indicating which month female 800m athlete’s
fastest performance occurred
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Number of athletes

Figure 8: Frequency plots by age group and discipline, indicating which
month female 1500m athlete’s fastest performance occurred.
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