Finding 4: SDT Criterion Shiftin
Rehabilitation

Statement

Signal detection criteria reorganize during injury recovery, changing how the nervous
system distinguishes signal from noise in proprioceptive and pain feedback.

Mechanism

Signal Detection Theory (SDT) describes how the nervous system detects signals in
noisy environments. The detection criterion is the threshold at which the nervous
system decides a signal is present. During injury, this criterion shifts dramatically.

During acute injury, pain signals are intense and clear. The nervous system sets a low
detection criterion—it is very sensitive to pain signals. This is adaptive for acute injury
because it prevents further damage.

During rehabilitation, proprioceptive signals become degraded (due to tissue damage
and inflammation) while pain signals gradually decrease. The nervous system must
reorganize its detection criteria. It must become less sensitive to pain signals and more
sensitive to proprioceptive signals to maintain accurate movement control.

This reorganization is not automatic. It requires deliberate practice. Athletes who do
not deliberately reorganize their detection criteria remain hypersensitive to pain and
insensitive to proprioceptive feedback. This produces chronic pain and movement
dysfunction.

Key Implications

e Rehabilitation is signal detection reorganization: Not just tissue healing, but
nervous system reorganization



e Pain hypersensitivity indicates incomplete criterion shift: Athletes with
chronic pain have not fully reorganized their detection criteria

e Proprioceptive training is essential for rehabilitation: Deliberate
proprioceptive practice facilitates criterion reorganization

Practical Applications

1. Assess current pain and proprioceptive sensitivity (detection criteria)

2. Implement proprioceptive training to increase sensitivity to proprioceptive
signals

3. Gradually reduce pain sensitivity through graded exposure

4. Verify criterion reorganization through improved movement quality and reduced
pain

Competitive Context

Athletes returning from injury who have completed criterion reorganization show
improved proprioceptive accuracy and reduced pain. Athletes who have not
reorganized their criteria show chronic pain and movement dysfunction even after
tissue healing.
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