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Abdominal muscle training in sport
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This paper evaluates several abdominal exercises, and
highlights factors which are important for their safe
prescription and effective use. The function of the
abdominal muscles and hip flexors is considered, and the
importance of the infra-umbilical portion of the rectus
abdominis is emphasized. The effects of flexion on the
lumbar spine are outlined. The trunk curl, sit-up, and
straight leg raise are analysed, together with modifications
of these exercises. The effect of foot fixation and hip
flexion during the performance of the sit-up is discussed.
The sit-up performed with foot fixation, and the bilateral
straight leg raise can compound hip muscle imbalance,
and both hyperextend and hyperflex the lumbar spine and
are therefore not recommended. The importance of
muscular control of pelvic tilt is considered with reference
to muscle imbalance around the pelvis. It is recommended
that a musculoskeletal assessment should be performed
before prescribing abdominal exercises. Exercise therapy
to re-educate control of pelvic tilt is described. Intra-
abdominal pressure, and the effects of abdominal exercise
on this mechanism, and lumbar stabilization are ex-
amined. The importance of training specificity is stressed.
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Many adults begin an exercise programme with the
aim of reducing their ‘spare tyre’, and athletes often
feel that a strong ‘mid-section’ is important. These
two factors make abdominal strengthening exercises
tremendously popular for fitness training and sport.

Although adequate muscle tone in this area is
important, abdominal exercises can be dangerous to
the spine if performed incorrectly. Therefore, this
paper will review several commonly used abdominal
exercises, and highlight factors which are important
for their safe prescription and effective use.

Abdominal muscles

The anterior abdominal wall consists of four major
muscles, the rectus abdominis, external oblique,
internal oblique, and transversus abdominis. The
iliopsoas must also be considered because of its
important effect on the lumbar spine during trunk
exercise. The muscles are illustrated in Figure 1.

The rectus abdominis will flex the trunk by
approximating the pelvis and ribcage. The supra-
umbilical portion is emphasized by trunk flexion,
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Figure 1. The anterior abdominal wall. Reproduced with
the permission of the publishers from: Oliver J, Middle-
ditch A. Functional Anatomy of the Spine. Oxford, UK:
Butterworth-Heinemann, 1991
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