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Effect of Training on Patient Self- Assessment of Joint 
Counts in Rheumatoid Arthritis: A Systematic Review
Keith Tam,1 Glen S. Hazlewood,2  and Claire E. H. Barber2

Objective. Patient self- assessed joint counts, if accurate and reliable, could potentially serve as a useful clinical 
assessment tool in rheumatoid arthritis (RA). This systematic review examines the effect of patient training on the 
inter- rater reliability of joint counts between patients and clinicians.

Methods. The review was conducted according to the Preferred Reporting Items for Systematic Reviews and 
Meta- Analyses (PRISMA) guidelines. A search was performed in PubMed, Embase, Cochrane Library, and CINAHL 
for articles that incorporated patient training and measured the reliability of patient self- assessed joint counts in RA. 
Articles were included if they reported on the inter- rater reliability between patient and clinician joint counts in both 
trained and untrained patients with RA. Data were extracted on characteristics of patients, structure and components 
of the training interventions, joint count reliability of patients with and without training, and patient feedback on 
training interventions. The relevant data were summarized and described.

Results. Multiple training methods have been studied (n = 5), including in- person sessions run by rheumatologists 
and instructional videos on the joint examination. Overall, training improved the reliability of patient self– joint counts, 
with more marked improvement in reliability of swollen joint counts than tender joint counts. Patients had positive 
feedback when surveyed on their experiences with training.

Conclusion. Various training modalities (in- person and video- based) may be effective at improving reliability 
of patient self– joint counts. More research is needed on this topic, with potential areas for future research 
including 1) comparison between the efficacy of different modalities of training, and 2) impact of patient factors 
(education level and disease severity) on the efficacy of training.

INTRODUCTION

Joint count assessments, including swollen joint counts 
(SJCs) and tender joint counts (TJCs), form an integral part of 
the clinical assessment in rheumatoid arthritis (RA). The com-
monly used 28- SJC, 28- TJC, and Disease Activity Score for 
RA (DAS28) composite score have been widely validated for 
use in assessing disease severity and guiding treatment deci-
sions in RA (1,2). Traditionally, joint counts are performed by 
clinicians, who are trained in the clinical detection of synovitis. 
However, patient self– joint counts have been explored for their 
potential benefits in clinical practice, including their incorpo-
ration as a clinical tool for disease monitoring and increasing 
patient self- engagement with their disease (3,4). The utility of 

patient self- joint counts has become an increasingly important 
area to explore, with remote disease monitoring and telehealth 
taking on a larger role across rheumatology practices (5,6).

Prior research has suggested that patient self– joint count 
assessments have a high degree of inter- rater reliability when 
compared with joint counts performed by trained clinicians (7). 
However, limitations to using patient self– joint counts have also 
been identified, including a relatively low degree of reliability 
for patient SJCs in comparison with the high reliability seen 
with patient TJCs (8,9). Training programs for performing joint 
counts designed for clinicians have been shown to improve the 
reliability of joint count assessments among both experienced 
and inexperienced clinicians, raising the possibility that similar 
training programs could be designed for patients (10,11).
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Although prior reviews have examined the general reliability 
of patient self– joint counts, to our knowledge, no reviews to date 
have explored the role of training on improving the reliability of 
patient self– joint counts (7,12). Patient education is known to play 

a large role in the management of RA, from improving disease self- 
monitoring to facilitating shared decision- making for disease man-
agement (11,13). Structured programs for patient education 
have been shown to have positive effects on reducing disability, 
improving pain and global assessment scores, and improving 
psychological status for patients (14). Educating patients with RA 
to conduct their own joint counts may provide additional benefits 
for facilitating remote disease monitoring. Determining whether 
any differences exist between different training methods also has 
important implications for recommending optimal strategies for 
training.

We conducted this systematic review to examine the topic of 
training patients to perform self– joint counts. Specifically, we were 
interested in identifying different training methods and exploring 
whether the use of training results in any measurable impact on 
the inter- rater reliability of patient self– joint counts compared with 
clinician joint counts.

SIGNIFICANCE & INNOVATIONS
• Training methods, including in- person teaching 

sessions and instructional videos, have been used 
to teach patients to perform their own joint counts 
in rheumatoid arthritis.

• Structured training may be effective at improving 
the inter- rater reliability between patient and clini-
cian joint counts.

• More research is needed to quantify the effect of 
training and determine whether any differences ex-
ist between different modalities of training.

Figure 1. Preferred Reporting Items for Systematic Reviews and Meta- Analyses (PRISMA) diagram and search strategy.

Keywords for database search:

Pubmed: Arthri
s, Rheumatoid/ OR “rheumatoid arthri
s” AND Self Report/ OR diagnos
c self evalua
on/ OR Self-
Examina
on/ OR “self-report*” OR “self-evaluat*” OR “self-examin*” OR “self-assess*” OR “self-monitor*” OR “self-
perform*” OR “self-rat*” OR “pa
ent-report*” OR “pa
ent-evaluat*” OR “pa
ent-examin*” OR “pa
ent-assess*” OR 
“pa
ent-monitor*” OR “pa
ent-perform*” OR “pa
ent-rat*” AND “joint*” OR “ar
cular” OR “synovi
s” OR “SJC*” OR 
“TJC*” OR “disease ac
vity” OR “DAS28” OR “DAS-28" OR "PDAS*" OR "PRO-CLARA" OR "RADAI*" OR "RAPID3" OR 
"RAPID-3" OR "RAPID4" OR "RAPID-4" OR "SDAI” OR “rou
ne assessment of pa
ent index data” AND health educa
on/ 
OR pa
ent educa
on as topic/ OR “educat*” OR “train*” OR “instruct*” OR “teach*” OR “taught” 

*the above search strategy on Pubmed was transcribed to other databases Embase, Cochrane library, and CINAHL 

Pubmed=131 
Embase=479 
Cochrane library=77 
CINAHL=93 

Total publica
ons=780

Ar
cles assessed in 
tle and abstract screen=538

Full text ar
cles assessed for eligibility=53

Studies included=5

Duplicate studies excluded=242

Publica
ons excluded in 
tle 
and abstract screen=485

Publica
ons excluded in full text review=48 

Wrong study type or abstract only=36 
Wrong study popula
on=0 
Wrong comparator for joint counts=1 
Does not contain interven
on of interest=11
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PATIENTS AND METHODS

Methodology for this review was conducted in accordance 
with PRISMA guidelines (15). A protocol was submitted to and 
published in the International Prospective Register of Systematic 
Reviews (PROSPERO), prior to conducting the search (reference 
ID: CRD42021226557) (16).

Search strategy. A search was performed in PubMed, 
Embase, Cochrane Library, and CINAHL databases for articles 
published up to January 12, 2021. The search strategy was 
developed in consultation with two university librarians and was 
conducted by combining the following search concepts using the 
Boolean operator “AND”: 1) rheumatoid arthritis, 2) joint or joint 
assessments, 3) self- report/evaluation, and 4) training/education. 
Our search strategy can be found in Figure 1. The references of 
all included studies were also searched for other potential articles. 
The search results were limited to articles published in English 
language.

Article selection criteria. Articles were managed using the 
online tool Covidence after the removal of duplicates. Two authors 
(KT and CB) independently reviewed the titles and abstracts of 
all articles identified in the search to screen articles for relevance. 
Disagreements in screening were resolved through consensus. 
The same two authors independently reviewed the full texts of 
included articles to assess eligibility for inclusion. The full- text 
review was performed according to the following inclusion crite-
ria: 1) appears in English language peer- reviewed publications, 2) 
includes patients with RA, and 3) evaluates the effect of patient 
training on the inter- rater reliability of joint counts (patient vs cli-
nician) either between groups of patients or before/after training 
intervention in the same group of patients. Case reports, case 
series, review articles, and letters were excluded. Disagreements 
in the full- text review were resolved through consensus between 
the two reviewers.

Quality assessment. Randomized control trials (RCTs) 
and pseudorandomized studies were independently assessed for 
risk of bias using the Cochrane RoB 2 tool by two reviewers (17). 
Studies evaluating the inter- rater reliability between patient and cli-
nician joint counts before and after training were evaluated using 
a recommended modification of the Cochrane ROBINS- I tool for 
uncontrolled before- and- after studies, as outlined in the Cochrane 
Handbook for Systematic Reviews (18).

Data extraction. Data extraction was performed inde-
pendently by two authors (KT and CB) using a pilot- tested data 
abstraction tool. General information was extracted from each 
study, including author, year, country, study design, study setting, 
and study duration.

We extracted the following data on the participants of each 
study: method of recruitment, eligibility criteria, number of par-
ticipants (including number in intervention and nonintervention 
groups), age, sex, education level, ethnicity, disease (RA) duration, 
seropositivity (rheumatoid factor, RF and anti- cyclic citrullinated 
peptide, anti- CCP), baseline disease activity, baseline functional 
status, and baseline RA medications. We also extracted data on 
whether statistical analysis was performed to assess for baseline 
differences between participant groups.

Our primary intervention of interest was training provided 
to patients with the aim of teaching them how to perform self– 
joint counts (SJCs or TJCs). We extracted the following data on 
the intervention: modality of training (in- person, video, etc), inter-
vention provider, timing of intervention, difficulties in compliance/
execution of training, and co- interventions. We also extracted any 
data that were provided on the content of the training sessions.

Our primary outcome was the comparison between trained 
and untrained patients in the inter- rater reliability of their self- 
administered joint counts as compared with clinician joint counts. 
We extracted the following data on the outcome of the studies: 
comparator for patient self– joint counts, timing of outcome meas-
urement, statistical measure used to assess reliability, reliability of 

Table 1. Characteristics of study participants

Author, Year Study Type
Number of 
Participants

Age, 
Mean, Y

Female 
Sex, %

Disease 
Duration, 
Mean, Y

Baseline Measures 
on Disease Activity, 

mean (SD)
Cheung, 2015 (19) Randomized controlled trial 101 54.1 81 6.8 SJC = 1.5 (2.3)

TJC = 2.1 (3.4)
Radner, 2012 (20) Cohort study with 

pseudorandomization
144a 56.3 80 11.4 SJC = 2.4 (1.9)

TJC = 3.0 (4.1)
Grainger, 2020 (21) Before– after study 10 49.5b 90 14.8 SJC = 5.2c

TJC = 8.3c
Levy, 2007 (22) Before– after study 60a 54.1 77 7.4 SJC = 2.0 (2.0)

TJC = 3.9 (3.7)
Skougaard, 2020 (23) Before– after study 60a 55.1 81 11.9 DAS28 = 3.0 (1.0)

Abbreviations: DAS28, Disease Activity Score for Rheumatoid Arthritis; SJC, swollen joint count; TJC, tender joint count.
a Subgroup of total study participants with complete data eligible for analysis for the primary outcome of interest. 
b Median age; mean age not reported. 
c Mean scores were not reported in the study; values were calculated for this review using the individual scores provided. 
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patient self– joint counts with and without training, and any relevant 
secondary outcomes. We also extracted data on patients’ qual-
itative feedback toward the training interventions they received 
in studies in which this was available, and major themes were 
identified.

Data analysis. The different training interventions used and 
the primary results from each of the studies were analyzed and 
summarized descriptively. Because of the heterogeneity in the 
training interventions used and in the statistical measures of relia-
bility, no meta- analysis was performed. Secondary outcomes that 

were relevant to the topic of patient training for self– joint counts 
were also included for descriptive purposes.

RESULTS

A total of 780 articles were identified across the four data-
bases, and 242 duplicate articles were excluded, resulting in 538 
articles included in the title and abstract screen. A total of 485 arti-
cles were excluded after screening, and 48 articles were excluded 
after full- text review, resulting in five studies being included for final 
analysis (Figure 1).

Table 2. Characteristics of training interventions & clinician assessment of patient self– joint counts

Study

Characteristics of Patient Training for Self- Reported Joint 
Counts Characteristics of the Clinician Assessors

Training Components Timing of Training Assessors
Blinded 
(Yes/No)

Standardization 
of Assessors

Cheung (19) 1. In- person training by 
rheumatologist lasting 5- 10 
minutes

2. Doppler ultrasound of 28 joints 
by trained ultrasonographer to 
provide live feedback on joints 
with and without active synovitis

Immediately after 
randomization and 
again at 3- month 
follow- up

One physician per 
patient; two 
physicians total in 
study

Yes Not reported 
between 
assessors

Radner (20) 1. In- person training session by 
physician with special emphasis 
on synovial versus bony swelling

At baseline visit One physician and 
one biometriciana 
per patient; total 
number of 
assessors not 
clearly specified

Yes Not reported 
between 
assessors, only 
ICC between 
patients and 
different assessor 
types reported

Grainger (21) 1. Instructional videob 
demonstrating how to perform 
joint counts

2. In- person discussion between 
patients and rheumatologist, 
facilitated by the principal 
investigator, focusing on patient 
opinions on their knowledge and 
training needs

At baseline visit One physician pair 
(two 
rheumatologists) 
per patient; two 
physician pairs 
(four 
rheumatologists) 
total in study

No Reliability between 
rheumatologist 
pairs was 
excellent for the 
28TJC (ICC = 0.95) 
and moderate for 
the 28SJC (ICC = 
0.53)

Levy (22) 1. In- person training session by 
clinician lasting 5 minutes with 
focus on distinguishing actively 
swollen from chronically 
enlarged joint

At follow- up visit (average 
of 50 days after initial 
visit)

One rheumatologist 
per patient; total 
number of 
assessors in study 
not specified

Yes N/A

Skougaard (23) 1. Instructional video with general 
information about joint 
assessment, including focus on 
assessment of wrist, finger, 
elbow, shoulder, and knee joint 
groups

2. In- person training session by an 
HCP

Both training 
components were 
administered at 
baseline to all patients; 
a subgroup of patients 
had repeated training 
with videos only at 
follow- up (40- 68 days)

One rheumatologist 
and one medical 
studentc per 
patient; total 
number of 
assessors in study 
not specified

No ICCs reported 
between 
assessors at all 
visits (≥0.86)

Abbreviations: HCP, health care provider; ICC, intraclass correlation coefficient; N/A, not applicable; SJC, swollen joint count; TJC, tender joint 
count.
a We have only included the physician’s joint count and not the biometrician’s joint counts for analysis for comparability between other studies. 
b Patients in this study attended a workshop and initially were presented with a 20- minute presentation describing the joint structure, cause of 
synovitis, treat- to- target principles and an introduction to the joint counts. They then performed their self- examination without further instruction 
(baseline). Following a physician joint examination, patients watched an instructional video (originally developed for HCPs) on how to perform 
a joint count. This video, in combination with the discussion between the HCPs, was counted as the “training,” after which the second self- joint 
count was measured. 
c We have only included the rheumatologist’s and not the medical student’s joint counts for analysis. 
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Characteristics of the studies and patient popula-
tions. Two of the included studies allocated patients to training 
and nontraining groups for comparison of joint count inter- rater 
reliability, one using a randomized method and the other using 
a pseudorandomized method of allocation (Table 1) (19,20). The 
three remaining studies examined the reliability of patient self– joint 
counts before and after a training intervention within the same 
group of patients (21– 23). Of these studies, Levy et al calculated 
joint count reliability for all 60 patients at baseline (untrained), 
which was then compared with joint count reliability in a subset 
of 30 patients who received training at the follow- up visit (22). 
Although the study by Skougaard et al also allocated patients to 
an intervention group as part of their study design, the intervention 
in question was a repeat training session at the follow- up visit, 
and all patients in the study received an initial round of training at 
the baseline visit (23). Therefore, for the purposes of data extrac-
tion of our primary review question, it was best characterized as a 
before- and- after study.

Six countries were represented across the five studies (Aus-
tria, the Czech Republic, Denmark, New Zealand, Singapore, and 
the United States). All five studies were conducted within a clinic 
setting (19– 23). The majority of studies (n = 3) included patients 
with established RA (19,20,23), whereas two of the studies did 
not distinguish between early versus established RA (21,22). Not 
all studies reported on their method of recruitment, but, of the 
studies that reported on this (n = 3), two recruited consecutive 
patients attending a clinic (20,23) and one used purposive sam-
pling to recruit patients (21). Apart from the study by Grainger 
et al, which was conducted as a workshop over the course of 
1 day (21), the remaining studies had follow- up between 2 and 
6 months.

For the primary outcome (comparison of joint count inter- rater 
reliability with and without training), the number of participants 
included ranged from 10 to 144 (Table 1) (19– 23). This number 
did not necessarily reflect the total number of participants in the 
studies, as three studies conducted an analysis for our outcome 
of interest only within a subgroup of participants (typically those 
with complete data sets including follow- up data). The patient 

populations of all studies were similar in age (mean 50- 55 years) 
and sex (77- 90% female). There was a mean disease duration 
of 10.5 years. In three studies that reported baseline DAS28- C- 
reactive protein (DAS28- CRP) scores by a clinician, there was an 
average score of 3.27 (19,20,23). Four studies reported baseline 
RA medications for patients, and an average of 88% of patients 
were receiving disease- modifying antirheumatic drugs, whereas 
the proportion of patients receiving biologic therapy ranged greatly 
depending on country, from 1% to 40% (19– 21,23).

Methodology of patient training. Training proto-
cols used to teach patients to perform their own joint counts 
were heterogeneous across the studies (Table 2). Three studies 
included more than one training modality as part of their proto-
col. There was some overlap in training modalities used, with all 
five studies including an in- person component that was typically 
administered by a physician. Two studies included instructional 
videos on how to perform joint counts (21,23). Both the in- person 
training sessions and instructional videos typically lasted from 
5 minutes to 20 minutes (19– 23). One study by Cheung et al 
also used Doppler ultrasound performed by a trained technician 
to provide patients with live feedback on joints with and without 
active synovitis (19). Lastly, the study by Grainger et al used a two- 
way discussion between the patient and rheumatologist, allowing 
for a more open format to the training (21).

The content covered in the training sessions generally con-
sisted of an overview and description of how to perform joint count 
assessments (SJCs and TJCs) (19,21– 23). Of note, three studies 
highlighted that a focus of the training was learning to differentiate 
between bony enlargement and synovial (soft tissue) swelling (20– 
22). Teaching on how to perform joint counts for specific regions 
of the body (eg, fingers and wrists) was also listed as content 
covered during training (23).

Quality of studies. Using the RoB 2 tool for the RCT by 
Cheung et al, we identified a low risk of bias within this study 
(Figure 2) (17,19). Although not an RCT, the study by Radner et al 
was similarly assessed using the RoB 2 tool, given that there was 

Figure 2. Risk of bias assessment using the Cochrane RoB 2 tool.
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allocation of patients to training and nontraining groups in a pseu-
dorandomized manner (20). Assessment using this tool found high 
risk of bias because of concerns about the randomization process 
and statistically significant differences in baseline characteristics of 
patients (baseline evaluator global status and clinician SJC).

The other studies were assessed for potential sources of bias 
in domains of the Risk Of Bias In Non- randomized Studies of Inter-
ventions (ROBINS- 1) tool applicable to before- and- after studies 
(Table 3) (18). The study by Levy et al allocated the first 30 patients 
returning for follow- up to the training intervention group (22). It is 
possible this could act as a potential source of participant selection 
bias, as patients seen earlier in follow- up may generally have more 
severe disease, and severity of disease potentially affects the 
inter- rater reliability between patient and clinician joint counts (24). 
A potential source of bias by confounding identified in all three 
studies was potential changes to the patient self- joint counts that 
resulted from undergoing clinicians’ assessment, independent of 
any training intervention received. For instance, it is plausible that 
patients, after undergoing a clinician joint count in which swollen 
joints were identified, may subsequently remember which joints 
were swollen and demonstrate improved inter- rater reliability in 
their postintervention joint counts through a separate mechanism 
unrelated to their training. The short time interval between the cli-
nicians’ joint assessment and patients’ subsequent joint counts 
after intervention (performed within 1 day of training for all three 
studies) may increase the effects of this confounder (21– 23).

Reliability of patient self– joint counts. Reliability 
of patient self– joint counts was assessed compared with joint 
counts by one or more clinician and/or biometricians in all studies, 
although standardization between assessors was not consist-
ently measured (Table 2). To minimize the potential for the clini-
cians’ assessment affecting patients’ self- joint counts, four studies 
had study designs specifying that patients conducted self- joint 

counts prior to the clinician’s assessment (19– 22), whereas the 
timing of these assessments was not clear in one study (23). Fur-
thermore, to limit this effect in the opposite direction, three studies 
blinded clinicians to the results of patient self– joint counts or to the 
allocation of patient groups (19,20,22).

All the studies measured reliability of patient self– joint counts 
at a baseline visit. The timing of reassessment for reliability of 
patient self– joint counts after training intervention differed across 
the studies (Table 4). One study reassessed this outcome at 3 and 
6 months after training (19), two studies reassessed immediately 
after training (during the same clinic visit) (21,22), and two studies 
reassessed both immediately after training and at follow- up 2 to 
3 months after the initial visit (20,23).

Four studies primarily assessed the reliability of SJCs and TJCs 
(19– 22), and one study primarily assessed the reliability of DAS28- 
CRP scores (23). Although not directly equivalent to a joint count, the 
reporting of DAS28- CRP by Skougaard et al was felt to be appropri-
ate for inclusion, given that joint counts are central to its calculation. 
The intraclass correlation coefficient (ICC) was the most common 
statistical method of reporting reliability of patient self– joint counts 
as compared with clinician joint counts and was used by three stud-
ies (20,21,23). One study used Pearson and Spearman correlation 
coefficients (22), and one study used prevalence- adjusted bias- 
adjusted κ (PABAκ) as the primary statistical measure (19). Overall, 
pretraining reliability of patient self- joint counts was considered high 
across all the studies (19– 23). In general, there was also higher reli-
ability for patient TJCs than for SJCs. Given the heterogeneity in the 
training methodology used and in the reporting methods for joint 
count reliability, no meta- analysis was performed.

Effect of training on patient self– joint counts. Four of 
five studies found improvement in the inter- rater reliability between 
patient and clinician joint counts following a training session (19,21– 
23), whereas one did not find significant differences in reliability of 

Table 3. Risk of bias assessment in before– after studies

Domain of Bias Grainger (21) Levy (22) Skougaard (23)
Bias due to confounding Some concerns (post- training 

measurement made 
immediately after intervention)

Some concerns (post- training 
measurement made 
immediately after 
intervention)

Some concerns (post- training 
measurement made immediately 
after intervention)

Bias in selection of 
participants into the 
study

High risk (patients were selectively 
recruited for participation)

High risk (patients returning 
earlier for follow- up were 
allocated to intervention 
group)

Low risk

Bias in classification of 
interventions

Low risk Low risk Low risk

Bias due to deviations from 
intended interventions

Low risk Low risk Low risk

Bias due to missing data Low risk Low risk Some concerns (subgroup analysis 
was conducted on participants with 
complete data)

Bias in measurement of the 
outcome

Low risk Low risk Low risk

Bias in selection of the 
reported result

Low risk Low risk Low risk
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joint counts in patients with or without training (20). The RCT by Che-
ung et al used PABAκ as the statistical measure of agreement (19). 
Although this is not technically a measure of reliability, it also pro-
vides information about the amount of error in measuring self– joint 
counts and was included in our review. Although the mean PABAκ 
values were fairly comparable between trained and untrained groups 
(0.87 and 0.84, respectively), using the authors’ predefined meas-
ure of high agreement (PABAκ > 0.6) (19), a statistically significant 
higher proportion of trained patients achieved high agreement 
(98%) at 6 months after the intervention compared with patients in 
the untrained group (85%). No significant differences were noted 
between the groups for TJCs in this study. On the other hand, the 
study by Radner et al found no significant difference in the reliability 
of patient self– joint counts between trained and untrained groups 
at 3 months, although both groups showed improved reliability at 
3 months compared with baseline (20).

Three remaining studies showed improved reliability of 
patient self– joint counts following training, but it is unclear 
whether the observed differences in correlation were statisti-
cally significant (21– 23). Although the study by Skougaard et al 
reported a change in the reliability of patient DAS28- CRP from 
an ICC of 0.69 before training to an ICC of 0.75 after training, 
the authors commented that this may not represent a significant 
difference (23). Meanwhile, the studies by Levy and Grainger 
reported more sizable improvements in reliability of both patient 
SJCs and TJCs following training, which were interpreted as clin-
ically significant changes (21,22). This improvement was more 
dramatic in SJCs compared with TJCs, likely because of the pre-
training reliability of SJCs being much lower than that of TJCs.

Given the limited number of studies that met the inclusion 
criteria for this review and the significant overlap between different 

types of training present in the included studies, we were unable 
to elucidate whether significant differences between the effective-
ness of different training modalities existed (ie, in- person training 
vs videos).

Feedback on training sessions. Several studies in this 
review also collected data on qualitative feedback provided by 
patients on their respective training sessions. In general, patients 
responded positively to the training they received, ranging from 
the in- person discussions to interactive ultrasound sessions 
(19,21). The study by Grainger et al, which used an open dis-
cussion format for patient feedback, found that clearly defining 
terminology (eg, “tender” used to mean “sore”) was important to 
patients, whereas having detailed information about the anatomy 
of joints was less important (21).

DISCUSSION

The results of this systematic review suggest that struc-
tured training directed for patients to perform self– joint 
counts may improve the reliability of these counts as compared 
with joint counts by clinicians, although more research is likely 
needed to better quantify and confirm these findings. Four of 
five included studies showed quantitative differences in the reli-
ability of patient self– joint counts between those with and with-
out training, but the significance of these differences is difficult 
to interpret given the heterogeneity of statistical measures used 
for reporting this outcome. Several studies noted improvements 
with patient training in both SJCs and TJCs, whereas the RCT 
by Cheung et al reported improved reliability for SJCs but not 
TJCs.

Table 4. Reliability of patient self– joint counts with and without training

Studies
Timing of Assessment 

After Training
Statistical Measure 

of Reliability
Type of Joint 

Count Result Without Training Result With Training
Cheung (19) 6 months PABAκa SJCs 0.84±0.23 0.87±0.14
Radner (20) 3 months ICCb SJCs 0.41 (95% CI: 0.22- 0.57) 0.48 (95% CI: 0.25- 0.66)

TJCs 0.81 (95% CI: 0.72- 0.87) 0.84 (95% CI: 0.74- 0.90)
Grainger (21) Immediately after ICCc SJCs 0.21 and 0.35 0.65 and 0.71

TJCs 0.76 and 0.86 0.87 and 0.96
Levy (22) Immediately after pp and psd SJCs pp: 0.41; ps: 0.64 pp: 0.93; ps: 0.52

TJCs pp: 0.79; ps: 0.83 pp: 0.94; ps: 0.89
Skougaard (23) Immediately after ICCe DAS28- CRP 0.69 (95% CI: 0.51- 0.84) 0.75 (95% CI: 0.61- 0.84)

Abbreviations: CI, confidence interval; DAS28- CRP, Disease Activity Score for Rheumatoid Arthritis C- Reactive Protein; ICC, intraclass correlation 
coefficient; PABAκ, prevalence- adjusted bias- adjusted κ; pp, Pearson correlation; ps, Spearman correlation; SJC, swollen joint count; TJC, tender 
joint count.
a PABAκ >0.6 was considered to be high agreement. Although there was minimal change in the PABAκ seen in the trained group before and after 
training, the proportion of patients reaching high agreement increased from 84% at baseline to 98% at 6 months for the training intervention 
group, compared with a decrease from 90% at baseline to 85% at 6 months (mean PABAκ = 0.89 ± 0.19 to 0.83 ± 0.37) in the no training control 
group. 
b Values provided indicate ICC scores at 3- month follow- up. The ICC was also measured at the baseline visit, which was also similar between 
groups: 0.33 (95% CI: 0.12- 0.51) for trained and 0.39 (95% CI: 0.23- 0.52) for untrained groups for SJCs, and 0.66 (95% CI: 0.51- 0.77) for trained and 
0.85 (95% CI: 0.80- 0.90) for untrained groups for TJCs. 
c Patient self– joint counts were compared with two pairs of rheumatologists for reliability, with separate calculations for ICC. 
d pp and ps calculations for the untrained group include all 60 patients assessed at the baseline visit, whereas calculations for the trained group 
include only the first 30 patients who returned for follow- up and received training. 
e Values provided indicate ICC scores at initial visit. ICC scores at 40-  to 68- day follow- up were similar between groups with and without repeated 
training: 0.87 (95% CI 0.71- 0.94) and 0.81 (95% CI 0.47- 0.93) respectively. 
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Given that prior studies have found a higher degree of 
patient– clinician inter- rater reliability for TJCs than for SJCs, the 
accurate detection of swollen joints should be an important objec-
tive to consider when developing training interventions for patient 
self– joint counts (8,9). Apart from providing general instruction on 
how to perform joint count assessments, the training sessions 
described in the studies also shared other thematic similarities, 
including the differentiation between bony enlargement and soft- 
tissue swelling (20– 22). Providing information on what constitutes 
active synovitis may be one method in targeting improvement for 
the reliability of patient SJCs.

There was some evidence of the longitudinal effects of train-
ing within our included studies. Three studies reassessed reliability 
of patient self– joint counts at follow- up visits ranging from 2 to 
6 months after the initial visit when the training intervention was 
administered (19,20,23). Overall, patients who were reassessed 
at follow- up months after the initial training still demonstrated 
improvements in the reliability of their joint counts, with similar reli-
ability to when they were measured immediately after training. The 
study by Skougaard et al looked at the effect of repeated training 
and did not find a significant impact of repeated training on the 
reliability of patient self– joint counts (23). Further research would 
be needed to fully examine the effectiveness of training over time, 
including the potential for decay of training.

Disease severity has been cited as a potential factor in deter-
mining the reliability of patient self– joint counts, with some studies 
suggesting higher reliability for patients with low disease activity or 
in remission (24). Overall, patients included in this review exhibited 
low to moderate disease activity (mean DAS28 = 3.27), and the 
study by Radner et al specifically looked at patients with RA at 
or near remission as part of their inclusion criteria (20). The role 
of training may hold particular importance in this population, as 
remote monitoring could be a useful strategy in managing patients 
with RA in remission who typically have less frequent follow- up 
visits (25,26). Training for self- performed joint counts could also 
be of value for patients requiring close self- monitoring at home, 
including those with high disease activity or in whom medications 
are being adjusted. Prior research has shown that patient self- 
reported joint counts could be useful in the early detection of dis-
ease flares, highlighting the potential for joint count training in a 
population of patients with active disease (27).

There were several limitations with the available data from 
studies included in this review. Firstly, most of the studies were 
conducted in clinic settings at academic centers, potentially affect-
ing the generalizability of the findings to nonacademic centers, 
which may have comparatively limited access to resources 
needed to administer the training interventions. Secondly, not all 
studies reported data on baseline patient characteristics (includ-
ing education level, socioeconomic status, or ethnicity), which 
could impact the reliability of patient self– joint counts. Factors 
such as socioeconomic status have been shown to affect other 
outcomes in RA, including disease activity and access to health 

care resources (28,29). Health literacy, which may be linked to 
these other demographic factors, has also be shown to be inde-
pendently associated with functional status in patients with RA 
(30). Thirdly, inter- rater variability of joint counts between clinicians 
has been well documented previously (31), and this effect could 
have potentially affected the accuracy of results in studies in which 
joint counts by more than one clinician were analyzed (19– 21).

An additional limitation was the variability between train-
ing interventions used across the studies. Although there were 
several common themes to the training as noted previously (eg, 
in- person sessions directed by a rheumatologist, instructional 
videos, etc), there was lack of a generalized protocol for any of 
these training modalities, including standardization of factors such 
as the length, content, and structure of the training. Although 
this potentially reduces the generalizability of the findings, as 
they may be subject to differences in training execution, it should 
also be viewed as an area for future research. It could be benefi-
cial to explore a wide range of different types of training in future 
research, including direct comparisons between training proto-
cols, to determine which ones show greater efficacy in improving 
patient self– joint counts. Furthermore, given the heterogeneity of 
the RA population, it may be possible that certain training meth-
odologies are more effective for certain groups of patients than for 
others, which would signal the importance of developing training 
programs specific to individual patient needs. For instance, live 
feedback using Doppler ultrasound in the training intervention by 
Cheung et al provided a visual component, which could be bene-
ficial for patients with lower health literacy (19).

The data reported on the primary outcome of patient self– 
joint count reliability were also heterogeneous across the stud-
ies. Although all the studies included physician joint counts as 
a comparator, several different statistical measures were used, 
including ICC, Pearson and Spearman correlations, and PABAκ. 
Pearson correlations in particular measure relationship but not reli-
ability, making the ICC a more appropriate statistical measure to 
use in this setting (32). The heterogeneity in methods of reporting 
poses a challenge in interpreting the significance of the observed 
differences between trained and untrained groups. Ultimately, the 
differences in the study designs precluded the possibility of per-
forming meta- analysis on these results.

A potential source of confounding in several of the studies 
was the possibility that undergoing joint count assessment by a 
clinician could independently affect the reliability of patient self– 
joint counts even without training interventions (21– 23). If patients 
were aware of and remembered which joints were swollen during 
the clinician’s assessment, an artificial increase in their postinter-
vention joint count reliability would be observed. This effect would 
likely be more significant for studies without a significant time 
interval for longitudinal follow- up (ie, a shorter time interval for 
patients to remember which joints were swollen). To explore the 
potential for this effect, we examined a previous study by Wong  
et al that measured patient self- assessed joint counts before and 
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1 day after a clinician joint count assessment, without other spe-
cific training in between (24). Their study did not find a significant 
difference in inter- rater reliability between patient and clinician joint 
counts before and after the clinician assessment, which would 
suggest a relatively minor impact from this confounder on the 
results of our review. In addition, most of the studies had patients 
perform their self– joint counts before the clinician- performed joint 
counts, further minimizing the potential for confounding.

Overall, this systematic review identified five studies with data 
on the impact of patient training on reliability of patient self– joint 
counts in RA. The results of these studies suggest that training 
patients to perform their own joint counts may improve the inter- rater 
reliability of their joint counts with those of clinicians, both immedi-
ately after training and at longitudinal follow- up up to 6 months after 
training. However, more research is needed to quantify the size of 
this effect, provide direct comparison between different modalities 
of training (eg, in- person sessions, instructional videos, and Doppler 
ultrasound assessment), and determine the effect of patient factors 
(eg, socioeconomic status and disease severity) on the efficacy of 
training. Developing structured training programs teaching patients 
to perform their own joint counts may have significant utility for the 
future of RA management as telehealth and remote disease moni-
toring develop increasingly important roles in rheumatology.
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