Specificity in Physical Preparation for Endurance Running

Endurance running demands a highly specialised training regimen that
targets the physiological, biomechanical, and neurological components
required for sustained performance. The principle of specificity, which
suggests that training should be relevant and appropriate to the sport for
which the individual is preparing, is paramount in endurance running. This
principle has been widely researched and applied, with significant findings
emerging over the decades.

Historical Research on Specificity in Endurance Training

The concept of training specificity was notably advanced by exercise
physiologist Peter Snell and David Costill in the late 20th century. Snell, a
three-time Olympic gold medallist and later a researcher, emphasised the
importance of tailoring training to mimic the demands of the target event.
Similarly, Costill's work in the 1970s and 1980s at Ball State University
focused - on the physiological adaptations to endurance training,
underscoring the necessity of sport-specific workouts.

In alandmark 1990 study, Costill et al. found that runners who incorporated
interval training into their routines showed significant improvements in VO2
max, lactate threshold, and running economy compared to those who only
performed long, slow distance runs. This study highlighted that while
general endurance training has its benefits, the specificity of high-intensity
efforts is crucial for optimising performance in competitive running.

Comparing Endurance Running with Swimming and Cycling

Endurance running, swimming, and cycling share commonalities such as
the need for aerobic endurance, efficient energy utilisation, and muscular
endurance. However, the specificity principle reveals notable differences in
how these sports should be trained.

Muscle Group Engagement:

« Running: Primarily involves the muscles of the lower body, including
the quadriceps, hamstrings, glutes, calves, and the core for
stabilisation. The repetitive impact forces also condition the
musculoskeletal system uniquely for running.

« Swimming: Engages both the upper and lower body, with a
significant emphasis on the shoulders, back, and core. The buoyant
environment of water reduces impact stress, which means swimmers

© 2024 Martin Sulman



do not develop the same bone density or impact resistance as
runners.

o Cycling: Focuses mainly on the quadriceps, hamstrings, and calves,
with the core providing stability. The circular motion of pedalling
offers a continuous, low-impact resistance that differs significantly
from the impact and loading patterns in running.

Energy Systems and Aerobic Capacity:

While all three sports heavily rely on the aerobic energy system, the
manner in which energy is utilised and the muscle fibres involved can vary.
For instance, research by Coyle et al. in the 1990s demonstrated that
cyclists and runners develop different muscle fibre adaptations due to the
nature of their sports. Cyclists often have a higher proportion of slow-twitch
muscle fibres in their legs, which are suited to the prolonged, consistent
effort of cycling. In contrast, runners benefit from a mix of slow-twitch and
fast-twitch fibres to handle varied terrains and paces.

Neurological Control and Movement Patterns:

The brain, as the controller of movement patterns, plays a crucial role in
the specificity of training. The central nervous system (CNS) adapts to the
specific demands of each sport by optimising neuromuscular coordination
and efficiency. For instance, the neural pathways and motor patterns
developed in running are unique and do not completely transfer to
swimming or cycling. This is supported by research from Noakes (2000),
which emphasised the role of the brain in regulating effort and fatigue,
suggesting that the CNS's adaptations are highly sport specific.

Specificity Beyond Local Muscle Changes

Specificity in endurance training extends beyond local muscular
adaptations. It encompasses cardiovascular, metabolic, and neurological
changes that collectively enhance performance.

Cardiovascular Adaptations:

Endurance running promotes specific cardiovascular adaptations such as
increased cardiac output, stroke volume, and capillary density in the
muscles used for running. Studies by Saltin and Gollnick (1983) showed
that these adaptations are more pronounced in the specific muscles
engaged during running compared to other endurance activities.
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Metabolic Efficiency:

Metabolic adaptations are also sport specific. Runners develop enhanced
glycolytic and oxidative enzyme activity tailored to the demands of running.
For example, the research by Holloszy and Coyle (1984) demonstrated that
endurance training increases mitochondrial density and enzyme activity
specific to the muscle fibres predominantly used in the activity.

Neurological Efficiency:

Neurological adaptations involve the refinement of movement patterns and
increased efficiency in neuromuscular coordination. Training specificity
ensures that the CNS optimises the recruitment of muscle fibres and
coordinates movements that are characteristic of running. This concept is
illustrated by studies such as those by Enoka (1997), which highlighted the
importance of sport-specific neural adaptations in improving performance
and efficiency.

Practical Applications of Specificity in Training

1. Interval Training: Interval training mimics the intensity and
duration of race efforts, improving VO2 max, lactate threshold, and
running economy. For instance, incorporating intervals of 400m to
1600m at race pace or faster with adequate recovery can lead to
significant performance gains.

2. Tempo Runs: Tempo runs are designed to improve the lactate
threshold, a key determinant of endurance performance. Running at
a steady pace slightly below race pace trains the body to clear lactate
more efficiently, enhancing sustained performance.

3. Long Runs: Long runs build endurance and teach the body to utilise
fat as a fuel source more effectively. They also condition the
musculoskeletal system to withstand the repetitive impact forces
experienced during prolonged running.

4. Strength Training: While often overlooked, strength training is
crucial for enhancing muscular endurance and preventing injuries.
Exercises targeting the key muscle groups involved in running, such
as squats, lunges, and core work, should be incorporated.

5. Neuromuscular Training: Drills and exercises that improve running
form, such as strides, hill sprints, and agility drills, help refine
neuromuscular coordination and efficiency.
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Conclusion

The specificity of training is a fundamental principle in the physical
preparation for endurance running. It involves targeted adaptations in the
cardiovascular, metabolic, and neurological systems that collectively
enhance performance. While there are similarities between endurance
sports such as running, swimming, and cycling, the unique demands of
each require tailored training approaches to optimise performance.
Understanding and applying the principle of specificity ensures that athletes
develop the precise physiological and neurological capabilities needed to
excel in their chosen sport.
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