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Background: Osteoarthritis (OA) is the most common 
form of arthritis worldwide and a major cause of pain and 
disability, and yet underlying mechanisms of OA pain are 
not entirely understood. There is compelling evidence that 
altered central pain processing plays important roles in 
maintaining pain and increasing pain severity in some 
people with OA. Quantitative sensory testing (QST) is 
psychophysical testing of somatosensory function and can 
been used to investigate somatosensory abnormalities. 

Methods: Twenty six knee OA participants and 25 age- 
and sex- matched healthy volunteers were recruited. All 
participants completed a self- report questionnaire set { 
( Intermittent and Constant Osteoarthritis Pain (ICOAP), 
PainDETECT and Hospital Anxiety and Depression Scale 
(HADS )}. Two mechanical QST modalities (pressure and 
punctate) were performed. For pressure modality, 
pressure pain threshold (PPT) was assessed with an 
electronic pressure algometer. For punctate modality, 
three outcome measures were assessed using pinprick 
stimulators (mechanical pain threshold, mechanical pain 
sensitivity and wind-up ratio). Principal Components 
Analysis (PCA) was performed on QST data from the 
sternum to investigate whether a single common factor 
could be determined from the measures. 

Results: Demographics are presented in Table 1.  QST 
findings are presented in figure 1. A single factor 
calculated from punctate data at the sternum gave scores 
that were significantly correlated with each of the 3 
punctate QST modalities (r>0.50 and p<0.001 for all), but 
not the pressure QST modality (r=0.10, p=0.552). Single 
factor PCA scores (mean (sd)) were also not significantly 
different between OA (-0.05 (0.79)) and controls (0.05 
(1.2); p=0.600). Reliability was highest for pressure QST 
modality (Table 2). 

Conclusion: The data indicate that  pressure pain thresholds 

might be more reliable and sensitive to detect differences 

between  those with or without knee OA than are the other 

mechanical modalities tested here. Punctate QST 

measurements appear to share a common factor, which is 

distinct from that measured by PPT. 
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Objectives: The aims of this study were to evaluate the 
clinical feasibility and practicality of QST measurements in 
healthy participants and people with knee OA and to 
determine if there are any differences in QST 
measurements between people with knee OA and 
controls. We also aim to investigate the relationship 
between pressure and punctate thresholds in people with 
knee OA. 

Figure 1:     QST measurements in knee OA and controls 

QST Site ICC 95% CI P 

PPT Sternum 0.90 0.79 - 0.95 <0.0001 

Knee 0.90 0.80 - 0.95 <0.0001 

Tibia 0.84 0.70 - 0.92 <0.0001 

MPT Sternum 0.68 0.36 - 0.84 0.010 

Knee 0.14 -0.96 – 0.51 0.483 

Tibia 0.75 0.49 - 0.87 <0.0001 

MPS  Sternum 0.70 0.40 - 0.85 <0.0001 

Knee 0.74 0.48 - 0.87 <0.0001 

Tibia 0.84 0.67 - 0.92 <0.0001 

WUR Sternum 0.23 -0.54 – 0.61 0.232 

Table 2:     Test Retest Reliability of QST Measurements 

Table 2:     Intra-class correlation coefficients (ICC) for intra-observer 

variation for pressure pain threshold (PPT), mechanical pain threshold 

(MPT), mechanical pain sensitivity (MPS) and wind up ratio (WUR). 

Figure 1:     Comparison between OA and healthy volunteer (HV) for (A) 

pressure pain threshold (PPT), (B) mechanical pain threshold (MPT), (C) 

mechanical pain sensitivity (MPS) and (D) wind up ratio (WUR). Median 

(IQR) values shown. Sites tested = sternum, medial knee joint line, anterior 

tibia. ** p<0.01, * p<0.05. 

Table 1: Demographics, pain and psychological measurements (% or mean (sd) 

    OA HV p 

% female   50% 48% 0.886 

Age Years 66 (9) 58 (11) 0.020 

ICOAP Intermittent 7 (4) 1 (2) <0.001 

Constant 4 (4) 0 (1) <0.001 

PainDETECT 11 (7) 3 (5) <0.001 

HADS Depression 4 (4) 1 (2) 0.001 

  Anxiety 5 (5) 2 (2) 0.006 
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