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Figure 3. DAS28-CRP interrater agreement
comparing patients and HCP at visit 1.
DAS28-CRP: 28-joint count Disease Activity
Score using C-reactive protein; HCP:
healthcare professional.
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Figure 4. Effect of repeated training for
DAS28-CRP evaluation by patients.
DAS28-CRP: 28-joint count Disease Activity
Score using C-reactive protein.
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(disease duration: mean 11.9 yrs, SD 8.7) have a good idea
about the state of their joints, which might be an advantage
during home monitoring. Although this may have a limitation
regarding generalizability for all patients, it might explain
why this study found excellent reliability.
    Reliability was excellent, though with MDC of 1.13 [i.e.,
above the predefined limit for non-important difference
(MCID DAS28-CRP 0.6)]. The implications of this
difference between MDC and MCID in the context of home
monitoring are that a real change of 0.6 in DAS28-CRP
would not be reliably detected. A potential consequence of
this in a home-monitoring setting would be that HCP might
adjust therapy based on spurious DAS28-CRP changes
caused by variations in joint assessments. 
    Assessing agreement revealed the number of patients
showing a change in DAS28-CRP exceeding the predefined
cutoff limit of 0.6. Fourteen to thirty-seven percent of the
patients had a DAS28-CRP difference > 0.6 between visits,
which was above the limit where treatment intervention
might be considered in a home-monitoring solution. During
home monitoring, this would necessitate HCP contacting
patients either by phone or requesting an outpatient review.
However, the majority of patients’ evaluations at home would
not cause any concern or elicit a visit to the clinic.
Alternatively, it may cause some concern if patients at home
do not rate themselves as worsening, when a treatment
change in fact is needed. Reassuringly, however, the results
of interrater analyses suggest that this would not generally
be an issue.
    Overall, reliability of DAS28-CRP was considered good
to excellent when comparing patients with HCP. Only slightly
better reliability was seen at followup. Results suggested that
patients’ joint assessments were as reliable as assessments
performed by HCP, because we identified < 10 cases in which
a difference above the limit for clinically important change
in DAS28-CRP21 occurred during the comparison of patients
and both HCP. As seen in previous studies, patients tended
to rate DAS28-CRP slightly higher than HCP4,13, and
individual HCP assessments were very similar, though with
minor variations13.
    When comparing patients and HCP at the single-joint
level, results showed slightly higher agreement for swollen
joints than for tender joints. However, comparing joint
assessments performed by patients and HCP with US, higher
agreement was seen on tender joints compared to swollen
joints for all assessors. The discordance comparing US with
HCP and patients, respectively, has no clinical significance
because disease activity is based on joint assessments — now
performed by HCP and in the future by patients during home
monitoring. The discordance, especially in wrists, may reflect
that wrists are more frequently affected by inflammation25,26,
and may reflect overall difficulties and variations in assess-
ments when assessing swollen joints as described in previous
studies4,6,12,13.

    Results of reliability testing suggested that patient-per-
formed joint assessments are just as reliable as HCP-
performed joint assessments. This finding is supported by
results from the analysis of observed agreement, which
showed high agreement comparing patients, HCP1, and
HCP2, respectively. Combined with the finding that assessors
all showed lack of agreement with US, results indicated that
the quality of patient-performed joint assessments was in line
with HCP-performed joint assessments.
    Our results are in accordance with the suggestion that
patient-performed joint counts may be used in clinical
research and management12, because patients’ DAS28-CRP
assessments were in line with HCP-performed assessments,
which indicates that patients experiencing a worsening of
symptoms do in fact react appropriately. These results support
the notion that patients’ self-assessments can be used in home
monitoring of disease activity in patients in remission or with
low to moderate disease activity as a supplement to assess-
ments performed by HCP at outpatient clinics4,6.
    A strength of our study is that it included patients with
DAS28-CRP over a broad range from remission to moderate
disease activity. A previous study6 discusses the possibility
that it might be easier to obtain agreement in patients with
low disease activity because of the low numerical
discrepancy and less room for numerical error. Our results
showed that moderate to good reliability and agreement can
be achieved even when the setup includes patients with
moderate disease activity.
    One potential limitation may be the extension of the
period between assessments (visits 1 and 2, and visits 3 and
4, respectively) to within 7 days instead of 3 days. The latter
turned out to be too strict for followup, considering patients’
everyday lives. This adaptation did not cause a decrease in
quality of the results regarding the interrater reliability and
agreement because data collection was time independent
(patient and HCP assessments were performed on the same
day). The analysis of intrarater reliability and agreement
revealed similar results regardless of whether the analyses
were performed on data within a 3- or 7-day period. 
    Patient-performed joint assessments are reliable and
comparable with joint assessments performed by HCP or by
US, making them useful in the integration of home
monitoring in outpatient clinics. Moreover, it is feasible for
patients in remission or with low to moderate disease activity
to perform joint assessments in a contextual setup, and to
examine the possibility of replacing or supplementing
hospital-based joint assessments to inform a therapeutic
decision. Our data suggest that patient-performed joint
assessments may also be applicable for monitoring RA
patients with moderate disease activity.
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ONLINE SUPPLEMENT
Supplementary material accompanies the online version of this article.
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