Self-report central mechanisms trait predicts knee pain persistence in
the Knee Pain In the Community (KPIC) cohort
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Background: In the UK, approximately 25% of individuals aged over 55 have chronic knee pain,
often due to osteoarthritis. Knee pain originates from the joint due to structural changes or
inflammation (peripheral mechanisms), and is often intensified by processing of afferent signals
by the central nervous system (central mechanisms). We aimed to investigate whether baseline
measures associated with central sensitization, including a simple self-report ‘central
mechanism’ trait score and Pressure Pain Detection Thresholds (PPT), predict future pain
outcomes in individuals with knee pain.

Methods: Data from participants consenting to the Knee- Pain In the Community (KPIC) study
were analysed. 1471 participants reported knee pain at baseline and responded to a 1-year
follow-up questionnaire. Of these, 204 participants underwent further radiographic and PPT
assessments at baseline. A summary score for a latent ‘central mechanisms’ trait was derived
from baseline scores for 8 questionnaire items, representing component traits of anxiety,
depression, catastrophizing, neuropathic-like pain, fatigue, sleep-disturbance, pain-distribution,
or cognitive-impact. Presence/absence of pain persistence (pain present at baseline and year 1)
served as the primary pain outcome. In those reporting pain persistence, persistent pain severity
(residualized pain severity change scores) served as the secondary pain outcome. Prediction of
pain outcomes by baseline scores for the central mechanisms trait and PPTs used logistic and
linear regression models. Receiver-operator-characteristic (ROC) curves and areas-under-the-
curve (AUC) compared the predictive strength of the central mechanisms trait to other
predictors of pain persistence.

Results: 976 (66%) individuals reported pain persistence, of whom 118 individuals underwent
further assessments at baseline. The central mechanisms trait score was a significant predictor
for pain outcomes (Pain persistence: Relative Risk, RR=1.73, n=1471, p<0.001; Persistent pain
severity: B=0.47, n=976, p<0.001), even after adjustment for age, sex, BMI, radiographic OA and
symptom duration (Pain persistence: RR=2.14, n=204, p=0.001; Persistent pain severity: 3=0.47,
n=118; p<0.002). Lower medial joint-line PPT was associated with persistent pain severity (B=-
0.32, n=118, p=0.007). The central mechanisms trait score model showed good discrimination
power in distinguishing pain persistence cases from resolved pain cases (AUC = 0.70; n=1471).
The discrimination power of other predictors, including radiographic OA (AUC = 0.62; n=204),
age, sex and BMI (AUC range = 0.51 to 0.64; n=1471), improved significantly (p<0.04) when the
central mechanisms trait was included in each logistic regression model (AUC range = 0.69 to
0.74).

Conclusion: A simple self-report ‘central mechanisms’ trait score, consisting of 8 self-report
items, shows prognostic value in identifying individuals more likely to report knee pain
persistence at follow-up. This might indicate a contribution of central mechanisms to poor knee
pain prognosis. Ongoing work seeks to validate a newly developed questionnaire based on these
8 items for use in clinical practice and epidemiological research settings.
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