
Joint Bone Spine 81 (2014) 154–159

Available  online  at

www.sciencedirect.com

Original  article

The  learning  curve  of  nurses  for  the  assessment  of  swollen  and  tender  joints  in
rheumatoid  arthritis

Peter  P.  Cheunga,b,∗,  Maxime  Dougadosa,  Vincent  Andrec, Nathalie  Balandraudd, Gérard  Chalèse,
Isabelle  Chary-Valckenaere f,  Emmanuelle  Dernisc, Ghislaine  Gill f, Melanie  Gilsong,
Sandrine  Guisd,p, Gael  Mouterdeh,  Stephan  Pavyi,  Francois  Pouyol j, Thierry  Marhadourk,
Pascal Richette l,q,  Adeline  Ruyssen-Witrandm, Martin  Soubriern,  Minh  Nguyena, Laure  Gosseca,o

a Paris Descartes University, Medicine Faculty, UPRES-EA 4058, AP–HP, Rheumatology B, Cochin Hospital, Paris, France
b Division of Rheumatology, National University Health System, Singapore
c Centre hospitalier du Mans, Le Mans, France
d AP–HM, rhumatologie I, hôpital Sainte-Marguerite, 13009 Marseille, France
e CHU-hôpital Sud, Rennes, France
f CHU de Nancy, Nancy, France
g Department of rheumatology, University Hospital of Grenoble, Echirolles, France
h Rheumatology Department, Lapeyronie Hospital, Montpellier-1 University, UMR 5535, Montpellier, France
i Hôpitaux universitaires Paris Sud, Le Kremlin Bicêtre, France
j Hôpital Roger-Salengro, CHU de Lille, Lille, France
k Hôpital de la Cavale-Blanche, Brest, France
l Pôle appareil locomoteur, fédération de rhumatologie, hôpital Lariboisière, AP–HP, 75010 Paris, France
m UMR 1027 Inserm, Université Paul Sabatier Toulouse III, centre de rhumatologie Hôpital Purpan, CHU de Toulouse, Toulouse, France
n Department of Rheumatology, CHU de Clermont-Ferrand, Clermont-Ferrand, France
o UPMC University, Pitié-Salpetrière Hospital, Paris, France
p Aix-Marseille University, CRMBM UMR  CNRS7339, 13385 Marseille, France
q University Paris-Diderot, Sorbonne Paris-Cité, 75205 Paris, France

a  r  t  i  c  l  e  i  n  f  o

Article history:
Accepted 20 June 2013
Available online 6 August 2013

Keywords:
Nurses
Rheumatoid arthritis
DAS28
Education
Clinical examination

a  b  s  t  r  a  c  t

Objectives:  In  rheumatoid  arthritis  (RA),  nurses  are  now  increasingly  involved  in joint count  assessment
but  training  is not  standardized.  The  aim  was  to evaluate  and  describe  the  learning  curve  of nurses  for
the assessment  of  swollen  and  tender  joints  in  RA.
Method:  Twenty  nurses  from  university  rheumatology  centres  inexperienced  with  joint  counts  were
allocated  to a rheumatologist  from  their  centre  (teacher).  Acquisition  of  skills  consisted  of  Phase  1:
(training),  a  centralized  4 hour  training  session,  with  (a)  lecture  and  demonstration,  and  (b)  practical
sessions  on  patients  with  their  teachers,  followed  by Phase  2:  (practice)  involving  further  practice  on  20
patients  in  their  own  hospitals.  Primary  outcome  was  achievement  of  adequate  swollen  joint  agreement
between  nurse  and  their  teacher  (“gold  standard”)  at the  “joint”  level  defined  by  prevalence  adjusted
biased  adjusted  kappa  (PABAK)  >  0.60.  Agreement  at the “patient”  level  of  swollen  joint  count  (SJC),  ten-
der joint  count  (TJC)  as well  as  DAS28  between  nurse  and  their  teacher  were  assessed  with  intra-class
correlation  coefficients  (ICC).
Results:  During  the  training  phase,  75%  of nurses  achieved  a swollen  joint  PABAK  > 0.60  when  compared
with  their  teachers,  which  further  improved  to 89%  after the  20  practice  patients  (Phase  2).  Median
swollen  joint  PABAK  improved  from  0.64  (Q1:Q3  0.55,0.86)  to 0.83  (Q1:Q3  0.77,1)  by the  end  of Phase  2.
At  the  “patient”  level,  SJC  agreement  remained  globally  stable  (ICC,  0.52  to 0.66),  while  TJC  and  DAS28
agreement  remained  excellent  throughout.
Conclusion:  Nurses  inexperienced  in joint  counts  were  able  to  achieve  excellent  agreement  with
their  teachers  in  assessment  of  tender  and  swollen  joints  through  a short  training  session;
practice  further  enhanced  this  agreement.  Larger  longitudinal  studies  are  required  to assess  skills
retention.
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1. Introduction

Rheumatoid arthritis (RA) is a chronic inflammatory disease
predominantly affecting the joints with synovitis as the hallmark.
Detection of synovitis with regular assessment of disease activity
and tight control are the over-arching principles of treating-to-
target, leading to reduced radiographic damage and disability
[1,2].

One problem with RA is there is no one single clinical or lab-
oratory measure that can measure disease activity effectively [3].
However, joint counts (tender and swollen joints) are still regarded
by most physicians as a feasible gold standard in clinical dis-
ease activity assessment [4]. Its importance is highlighted in its
inclusion in the core data set of variables such as in clinical tri-
als in RA [5] and common disease activity indices such as the
original disease activity score [6], modified disease activity score
of 28 joints (DAS28) [7] and Simplified Disease Activity Index
(SDAI) [8] for example, as well as various remission criteria [9–11].
Although not all physicians perform joint counts, and there are
other parameters such as patient global level of health and acute
phase reactants, being able to assess for tender and swollen joints
remain an important core skill to acquire in clinical practice. Nurses
and even more recently, patients themselves have also participated
in assessment of tender and swollen joints to assist the physi-
cian in management of RA. It is therefore of interest that nurses
who are directly involved in the care of patients with RA are able
to learn how to perform joint counts and also able to teach oth-
ers such as patients themselves to assess for tender and swollen
joints.

Nurses play an important part in the management of complex
chronic illnesses such as RA, and act as the “interface” between
patients and other members of the multidisciplinary team [12–14].
The European League Against Rheumatism (EULAR) working group
on the role of rheumatology nurses [13] recently highlighted that
nurses may  be able to assist the physician in the comprehen-
sive disease management of chronic inflammatory arthritis, such
as monitoring and control of disease activity, as well as patient
education about disease activity and monitoring of RA related co-
morbidities. In whatever level of responsibility the nurse would
take on, it would be useful for nurses to be proficient at joint
examinations [13] so that they will be better equipped to educate
patients regarding the importance of regular disease assessments
and potentially self-assessment of joints in the future. To date there
has been no data on the training and learning curve of nurses to joint
count.

One problem associated with joint count assessment is the
potential inter-observer variation [15,17]. Inter-observer variation
is present, even among clinicians, particularly in the assessment
of swollen joints [15–20]. Proper training or standardization may
reduce this variation [17–21]. Although it would be ideal for the
same rheumatologist to perform joint counts on the same patient
to achieve treating-to-target, it would be potentially advantageous
for a clinic nurse in university based practices or even large com-
bined private practices to assist with structured disease activity
assessments between formal clinician consultations. In order to
achieve this, it is important to obtain a satisfactory level of agree-
ment between the rheumatologist and nurse in the assessment
of swollen and tender joints. However, it is unclear how many
practice patients are needed or which type of training is required
in order for nurses to be considered proficient at assessing tender
and swollen joints. To date, there has been no formal evaluation
of nurses on learning how to assess for disease activity in RA
[13].

The objective of the present study was to evaluate and describe
the learning curve of nurses to evaluate for swollen and tender
joints with the rheumatologist as the “gold standard”.

2. Method

2.1. Participants

Nurses from Rheumatology university centres around France
without previous experience in joint count assessment were
invited to participate, provided they had a teacher from their
rheumatology centre available for the entire study. The training
session was part of the initial preparation for the COMorbidi-
ties and Education in Rheumatoid Arthritis, COMEDRA (COMEDRA,
NCT01315652) trial, a multicentre randomized study involving 18
rheumatology centres in France (Fig. S1; see the supplementary
material associated with this article online), evaluating the impact
of nurse-led co-morbidity monitoring and impact of a nurse-led
education program aimed at educating RA patients to self-assess
their disease activity through performing a TJC and SJC followed by
a calculation of their DAS28. In order to achieve this, it was neces-
sary to teach and train nurses how to satisfactorily perform a tender
and swollen joint count, and subsequently calculate a DAS28 so that
they can teach patients how to perform this.

2.2. Study design

The education of joint counts was divided into two parts: Phase
1 (training) and Phase 2 (practice). The basic principles included
initial information and objective dissemination, demonstration,
practice and subsequently, consolidation of the learning with feed-
back. To minimise inter-observer variation, the teacher was the
same rheumatologist in both Phase 1 and 2.

2.2.1. Phase 1 (training)
Phase 1 consisted of a half-day training session in Paris, Jan-

uary 2011. Training objectives and format of the sessions and
teaching was outlined to the participants and teachers the day
before. Information on clinical examination was prepared based
on the EULAR handbook of disease assessments in RA [22] and
was distributed to the participants in booklet form, and in video
(http://www.rhumatismes.net). Participants had the opportunity
to go through the material prior to the training.

The format of the training session was as follows: participants
received a (i) 30 minute group demonstration on how to perform
joint counts on a patient, and (ii) a 30 minute lecture on how to
evaluate for tender and swollen joints and calculation of com-
posite disease scores such as a DAS28. Due to the size of the
group, half the participants started with the group demonstra-
tion while half started with the lecture. After the first 30-minute
lecture/demonstration, nurses were paired with a rheumatologist
from their rheumatology centre who would be their teacher for the
entire duration of the study. During the training day, the teachers
had also participated in an agreement consensus exercise as cal-
ibration [21]. In this section, rheumatologists were disseminated
with material on joint counts based on the EULAR handbook of
assessments, followed by three rounds of small group consensus
exercises, with the achievement of median swollen joint PABAK of
0.71 (Q1:Q3, 0.57, 0.79). Nurse-teacher pairs, in small groups, then
went through a series of six exercises examining RA patients with
various levels of disease activity (Table S1; see the supplementary
material associated with this article online). Individually, each par-
ticipant, blinded to other nurses and teachers, performed tender
and swollen joint assessment of 28 joints (two wrists, ten metacar-
pophalangeal, ten proximal interphalangeal joints, two elbows, two
shoulders and two knees), followed by their teacher on a RA patient
at each exercise. Results were recorded and not discussed until
everyone in the group had finished their examinations. Joints with
discordant results were re-examined to reach a consensus, with
particular emphasis on swollen joints. Each exercise lasted for at
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