Letters to the Editors

Test-retest reliability of

cuff pressure pain algometry
in patients with knee
osteoarthritis

Sirs,

Knee osteoarthritis (OA) is characterised
by pain, yet the underlying mechanisms of
OA pain are unclear. Knee OA patients may
have a sensitised nociceptive system (1, 2),
which may contribute to chronification of
pain and encumbering treatment.

In order to explore these aspects of knee OA
pain, reliable and feasible tools to assess
pain sensitivity are important. Pressure pain
algometry can be used for this purpose and
reflects deep tissue nociception (3). People
with knee OA have lower pressure pain
thresholds (PPTs) compared to healthy con-
trols at both affected and unaffected sites
(1), suggesting central sensitisation of knee
OA pain.

To assess pain sensitivity computerised cuff
pressure algometry (CPA; Fig. 1) has been
developed (4, 5). A double chamber tourni-
quet cuff is wrapped around the calf at the
bulky part of the gastrocnemius muscle of
the lower leg of the most symptomatic knee.
A computer controlled compressor inflates
the cuff with air at 1 kPa/s until the patient
reports the first sensation of pain by press-
ing a push-button (4). The recorded pres-
sure defines the PPT measured in kPa. The
operator dependency of CPA is minimal,
as only the cuff mounting and instructions
are operator dependent. However, the reli-
ability of the CPA has not been established
in patients with knee OA. The purpose of
this study was to assess the reliability of the
CPA in patients with knee OA. A test-retest
design was chosen to evaluate the stability
of two CPA measurements separated by one
week. At each visit the PPT was recorded 3
times, separated by at least 60 seconds, and
averaged.

Reliability was assessed by intra-class cor-
relation coefficients (ICCs) (6). The ICC
can range from -1 to 1 with criteria for clin-
ical acceptability suggested as: ICC<0.40
‘poor reliability’; 0.40>ICC<0.75 ‘fair to
good’ reliability; and ICC>0.75 ‘excellent’
reliability (7). Further, we calculated the
measurement error (ME) from the square
root of the mean square error term obtained
from the two-way random effects ANOVA
used to calculate ICC.

Twenty-five patients with knee OA met the
eligibility criteria and had a mean (SD) age
of 63.4 (8.3) years and BMI of 28.7 (4.3)
kg/m?. The mean (SD) disease duration was
11.4 (8.0) years and the median radiograph-
ic disease severity (Kellgren-Lawrence
grade) was 3 (range: 1-4). The mean PPT
was 15.6 kPa (SD 4.7) and 15.3 kPa (SD
3.7) at test and retest, respectively (no sys-
tematic difference; p=0.71). The ICC was

Fig. 1. The computerised cuff pres-
sure algometer (CPA), including com-
pressor and control panel, inflatable
cuff, and a stop-button with integrated
visual analogue scale.

0.72 (95% CI 0.64-0.87) and the ME was
2.2 kPa.

The results show that there were no sys-
tematic difference between test and retest.
The ICC of the CPA was 0.72 approaching
the suggested threshold of 0.75 to obtain a
label of “excellent reliability” (7). Further,
the lower 95% CI of the ICC was 0.64,
which does not fall below the suggested
threshold for “poor reliability” (ICC<0.40).
Therefore the reliability of PPTs obtained
with the CPA on the calf in patients with
knee OA can be considered as being “fair
to good” (7). The ME of the CPA was 2.2
kPa. Whether this is a small or large ME is
not clear as no knowledge about clinically
relevant changes is available.

These results compare very well with a re-
cent systematic review which indicates that
PPT measurements are generally stable and
reliable within a 7 day frame (1) and are
useful for studies using pressure pain sen-
sitivity assessed from CPA as an outcome.
In conclusion, CPA on the lower leg of the
most symptomatic knee is a reliable tool to
assess pressure pain sensitivity in patients
with knee OA. However, there is a need for
identifying clinically relevant thresholds
for treatment response.

T.S. JORGENSEN, PhD
S. HANGAARD, MD,
H. BLIDDAL, DMSc
M. HENRIKSEN, PhD

The Parker Institute, Department of
Rheumatology, Copenhagen University
Hospitals, Bispebjerg and Frederiksberg,
Denmark.

158

Funding: The Parker Institute is supported by
grants from the Oak Foundation.

Address correspondence to:

Tanja Schjpdt Jprgensen, MSc, PhD

The Parker Institute, Copenhagen University
Hospitals, Bispebjerg and Frederiksberg,

Ndr. Fasanvej 57, DK-2000 F Denmark.
E-mail: tanja.schjoedt joergensen@regionh.dk

Competing interests: none declared.

References

. SUOKAS AK, WALSH DA, MCWILLIAMS DF et al.:
Quantitative sensory testing in painful osteoarthri-
tis: a systematic review and meta-analysis. Osteo-
arthritis Cartilage 2012; 20: 1075-85.

. ARENDT-NIELSEN L, NIE H, LAURSEN MB et al.:
Sensitization in patients with painful knee osteoar-
thritis. Pain 2010; 149: 573-81.

. GRAVEN-NIELSEN T, ARENDT-NIELSEN L: Assess-
ment of mechanisms in localized and widespread
musculoskeletal pain. Nat Rev Rheumatol 2010; 6:
599-606.

4. JESPERSEN A, DREYER L, KENDALL S et al.
Computerized cuff pressure algometry: A new
method to assess deep-tissue hypersensitivity in fi-
bromyalgia. Pain 2007; 131: 57-62.

. POLIANSKIS R, GRAVEN-NIELSEN T, ARENDT-
NEILSEN L: Spatial and temporal aspects of deep
tissue pain assessed by cuff algometry. Pain 2002;
100: 19-26.

. SHROUT PE, FLEISS JL: Intraclass Correlations:
Uses in Assessing rater Reliability. Psychol Bull
1979; 86: 420-8.

. FLEISS JL: The design and analysis of clinical ex-
periments. New York: John Wiley & Sons; 1986.

8. GIRAUDEAU B, MARY JY: Planning a reproduc-
ibility study: how many subjects and how many
replicates per subject for an expected width of the
95 per cent confidence interval of the intraclass cor-
relation coefficient. Stat Med 2001; 20: 3205-14.

—_

[}

)

W

[=2)

2



