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ABSTRACT
Objectives: To test the hypothesis that implementing
a patient-initiated system of care could improve clinical
outcome in rheumatoid arthritis (RA) using disease
activity guided management.
Methods: An 18-month controlled blinded end point
two-centre study with 131 patients with RA
randomised to intervention (n=64) or control (n=67).
The intervention group participants were guaranteed
appointments to a rheumatologist within 10 working
days if they subjectively experienced a flare in disease
activity. The control group participants were booked in
advance according to guidelines. Independent
assessments were performed in the two groups at 0,
3, 6, 12 and 18 months. Outcome measures included:
Disease Activity Score 28 (DAS28), a Visual Analogue
Scale (satisfaction with care, confidence in care),
number of appointments with a rheumatologist.
Results: DAS28 decreased. Median satisfaction and
confidence in care were >90 mm on Visual Analog
Scale. Median number of appointments was 3. There
were no significant differences between the groups
among these outcomes. Visits in the intervention
group more often resulted in change of treatment than
in the control group ( p<0.001).
Conclusions: Patient-initiated care was neither better
nor inferior to traditional care in terms of outcomes
analysed. Patient-initiated appointments can safely be
used in everyday outpatient care of RA to empower the
patient, if disease activity guided management is
applied. Further research should investigate if this
intervention can target a subgroup of patients and
hence also result in released resources.

INTRODUCTION
Rheumatoid arthritis (RA) is a chronic
inﬂammatory disease that causes chronic
synovitis and progressive joint damage.1
Current treatment strategies aim to induce
and maintain remission2 or low disease activity in the individual patient.3 Tight control to

Key messages
What is already known about this subject?
▸ Patient-initiated tight control is known to improve
outcomes in established rheumatoid arthritis
(RA) and physician-initiated tight control is
known to improve outcomes in early and established RA.

What does this study add?
▸ This study shows that patient-initiated tight
control results in the same level of decreased
disease activity compared to traditional appointments in early and established RA.
▸ Patient-initiated tight control can be used
without affecting the patient experience of care.

How might this impact on clinical practice?
▸ Implementation of Open-Tight clinics is a safe
way to empower the patients in daily clinical
practice.

reach low disease activity or remission within
a reasonable period of time4 has been
demonstrated using Disease Activity Score 28
(DAS28).3 This enables a disease activity
guided management with tight outpatient
appointments.
RA is a disease with variation in disease
activity but patients are traditionally seen at
preplanned appointments by a specialist in
rheumatology. Preplanned appointments
may take place when the patient is well, and
ﬂares in disease activity may occur when
there are no appointments available. Thus,
there is incongruence between the natural
variation of the disease activity and the preplanned appointments at the clinic. Thirty
per cent of routine physician appointments of
patients with RA result in no changed strategy of treatment.5 With many unnecessary
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appointments, prioritising patients based on disease
activity guided management constitutes a challenge.
Rapid specialist access when needed has been highlighted by general practitioners as more important than
routine appointments.6 Studies introducing nurses for
routine appointments showed an increased satisfaction
with care and empowerment of the patient.7 8
The patient may initiate appointments with the
rheumatologist in between prebooked appointments, if
necessary based on disease activity. Therefore, patientinitiated appointments are of interest for the management of patients with RA. Patients who believe in their
own capacity and ability to participate in their healthcare report less physical problems and enhanced wellbeing.9 Thereby, healthcare can be delivered more
effectively and efﬁciently.10 Since patients are the ultimate beneﬁciaries of care, patient involvement has a value
of its own. In addition, patient involvement in chronic
diseases has positive effects on health status, self-esteem
and satisfaction with care.10 Further, chronically ill
patients who experience that they have an active role in
their treatment are more likely to adhere to treatment.11
Earlier studies12 are not directly generalisable to daily
clinical practice. The challenge is to still ascertain
whether disease activity guided management of the
inﬂammatory response can be achieved and sustained in
patients with RA in daily clinical practice. We hypothesised that patient-initiated appointments would reduce
unnecessary appointments, be more responsive and
empower the patient to improve their own health. The
aim of this study was to test the hypothesis that implementing a patient-initiated system of care could improve
clinical outcome in RA using disease activity guided
management.
METHODS
Study design
An 18-month controlled randomised blinded end point
parallel-group trial with patients with RA recruited from
the outpatient clinics at Karolinska University Hospital
in Solna and Huddinge, Sweden. All patients were
scheduled to monitor appointments with the study
nurse and the independent joint count assessor at the
department of rheumatology at 0, 3, 6, 12 and
18 months. The primary end point was DAS28.
Secondary end points are listed under a separate headline below. The full trial protocol is available on request.
Study population
From 2008 to 2010, patients aged between 18 and
80 years, who fulﬁlled the American College of
Rheumatology criteria for RA from 1987,13 were
recruited for inclusion in the study when changing an
attending rheumatologist. The study ended in 2012 as
decided on before the study start. In total, 39 persons
declined participation, and of the 139 assessed for eligibility, 131 were randomised. Patients unable to make
2

contact with healthcare in case of increased disease
activity, who participated in another research project or
who had other serious diseases that were hypothesised
to inﬂuence the outcome of this study, were excluded.
Previous or concomitant antirheumatic therapies did
not affect participation.
After obtaining written informed consent, patients
were randomly assigned to the intervention or control
group by using a computer-generated random-number
sequence prepared by an independent party (ie, simple
randomisation). Allocation was concealed in envelopes
held in a locked location during the study. Participants
received no ﬁnancial compensation or gifts. The study
has been approved by the local ethics committee in
Stockholm, registration number 2008/1226–32/3.
Power calculation
Minimum clinically important difference was chosen as
0.6 in the DAS28 score, in accordance with the
European League Against Rheumatism (EULAR)
response criteria.14 A sample of 54 patients in each randomisation group was needed to obtain 80% power and
5% signiﬁcance level.
Study interventions
The study involved patients, rheumatologists, clinic
nurses, study nurses and independent joint count assessors. At baseline, all patients were screened with the
American College of Rheumatology classiﬁcation criteria, disease onset, previously tried disease modifying
antirheumatic drugs (DMARDs), comorbidity and extraarticular manifestations. Data were collected on: sex,
age, disease duration, rheumatoid factor and anticyclic
citrullinic peptide. The independent joint count assessor
performed blinded tender and swollen joint counts
based on the 28-joint count according to the EULAR
handbook.15 The patients were not allowed to discuss
their disease with the independent joint count assessor.
Disease activity evaluation by the study nurse
The study nurse collected all measurements including
disease activity and discussed adverse drug effects,
general health as well as educated the patients about
injections. This structured monitoring of disease activity
in all patients was conducted as a safety net since this
study even included patients with early RA. The data
were entered in The Swedish Rheumatology Quality
register that offered a possibility for rheumatologists to
evaluate disease activity in a web-based decision support
system. Study nurses and patients were aware of the
group assignment.
The intervention group
If the patients experienced a ﬂare in disease activity in
between the monitor appointments as deﬁned by the
individual patient themselves, they were told to contact
the study nurse for an appointment with a rheumatologist within 10 working days, which worked as Open
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access in the study. Also, if DAS28 was >3.2 at the
monitor appointment, the study nurse determined if
there was active disease and arranged an appointment
with a rheumatologist within 10 working days. At the
rheumatologist’s visit, the treatment was changed if it
was believed to decrease disease activity, and the patient
was given a follow-up appointment to evaluate the treatment as soon as it was considered to have reached effect
—that is, tight control. The treatment goal was
DAS28<3.2. When the treatment goal was achieved or
the physician considered the disease activity as optimal,
the patient was not booked for any further appointments
with their rheumatologist. Instead, they relied on their
own detection of signs of a disease ﬂare to ask for an
immediate return visit within 10 days—returning to be
an Open access patient.
The control group
Appointments were regulated and booked in advance by
the physician in the standard way at the two rheumatology
study centres. If DAS28>3.2 at the monitor appointment
and the patient experienced a ﬂare, the study nurse told
the patient to contact the clinic nurse. An appointment
with a rheumatologist was arranged. This was done as
quickly as possible but was subject to the standard waiting
time at the clinic, typically at least 6 weeks.
Treatment
Swedish national guidelines16 comprised the drug treatment strategy. A single therapy of methotrexate, sulfasalazine or chloroquine phosphate was used for patients
with DAS28<3.2. Higher DAS28 mandated combinations
with methotrexate, biological DMARDs and steroids.
Intra-articular corticosteroid injections were allowed, but
not later than 4 weeks prior to a monitor appointment.
There was no difference in drug treatment strategy
between the groups.
Secondary outcome measures
Secondary outcome measures for exploratory analysis
were: number of appointments with a rheumatologist,
Visual Analogue Scale (VAS; satisfaction with care, conﬁdence in care, general health, pain), erythrocyte sedimentation rate (ESR), C reactive protein (CRP),
number of tender joints, number of swollen joints, the
proportion of patients with DAS28<3.2 at 0, 3, 6, 12 and
18 months, and Health Assessment Questionnaire
(HAQ) at 18 months versus baseline, changes in
DMARD or prednisone treatment.
Statistical analysis
The DAS28 mean was analysed using an intention to
treat approach with the last available observation carried
forward in a longitudinal linear regression model. An
unstructured mixed model was selected on the basis of
an information-theoretic approach. Assumptions of
linear regression were met. Group assignment and time
point were treated as ﬁxed effects, and participants as

random effects. The model was further adjusted for
baseline differences in covariates that demonstrated a
difference between the groups when analysed categorically (age, gender and disease duration). Owing to nonnormal distributions in most outcomes, non-parametric
tests were used for secondary outcomes. Data are
reported as medians, IQRs and for categorical variables
as percentages. The Mann-Whitney U test was used for
comparisons of ordinal and interval scales, and the χ2
test for nominal scales. The level of signiﬁcance was set
at α=0.05 and tested using SPSS V.20.0. Data handling
and statistical analysis were performed unblinded.
RESULTS
Characteristics of patients
Enrolment and allocation of patients can be seen in
ﬁgure 1. In total, three patients in the intervention
group and seven in the control group did not complete
the study. They were similar in baseline features compared to those who completed the study. Using the last
available observation, no signiﬁcant difference for clinical outcomes between the groups of non-completers
was found.
Baseline characteristics in the two groups were similar,
although patients in the intervention group notably had
a narrower IQR in disease duration and slightly more
women, while patients in the control group were more
often treated with leﬂunomide (table 1).
Clinical outcome
There were no signiﬁcant differences between the group
mean differences in DAS28 and the disease activity of
both groups decreased during the study. The mean
DAS28 decreased with 0.24 in the intervention group
and with 0.59 in the control group between the ﬁrst and
the last months of the study (signiﬁcance of difference
p=0.055; 95% CI −0.01 to 0.91; table 2). In the exploratory analysis, there was no signiﬁcant difference in the
proportion of patients with low disease activity between
the groups (ﬁgure 2) and no difference in analysis of
DAS28 stratiﬁed by disease duration (data not shown).
The median decrease of HAQ scores and difference
between the groups at the end of the study were not signiﬁcant. Patients in the intervention and control groups
differed signiﬁcantly in view of the change in ESR
(U=1725, p=0.03), with patients in the intervention
group showing higher ESR changes (table 3).
Medication at the end of the trial was not signiﬁcantly
different between the groups (data not shown).
Appointments with the rheumatologist
The number of appointments with the rheumatologist
for completers was not signiﬁcantly different between
the groups during the study (U=1579; p=0.2; table 4).
The intervention group (n=61) requested 165 appointments, median 3 (IQR 1 to 4); the control group (n=60)
requested 185 appointments, median 3 (IQR 2 to 4) per
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Figure 1 Flowchart of participants’ progress through the trial.

Table 1 Baseline demographic and disease characteristics
Age (years), median (IQR)
Female, n (%)
Disease duration (years), median (IQR)
RF positive, n (%)
Positive anti-CCP, n (%)
DAS28, median (IQR)
HAQ, median (IQR)
CRP (mg/L), median (IQR)
ESR (mm/h), median (IQR)
VAS general health, median (IQR)
VAS pain, median (IQR)
Methotrexate treatment, n (%)
Hydroxychloroquine treatment, n (%)
Sulfasalazine treatment, n (%)
Leflunomide treatment, n (%)
Biologics treatment, n (%)
Prednisone treatment, n (%)
Prednisone dose*, mg, median (IQR)
Combination treatment†, n (%)

Total (n=131)

Intervention (n=64)

Control (n=67)

65 (55 to 71)
90 (69)
3 (1 to 22)
67 (51)
95 (73)
3.5 (2.6 to 5.0)
0.4 (0.1 to 0.8)
3 (2 to 5)
12 (8 to 18)
22 (11 to 43)
23 (11 to 43)
105 (80)
6 (5)
13 (10)
3 (2)
31 (23.7)
51 (39)
5 (2.5 to 7.5)
7 (5.3)

65
49
3
34
46
3.5
0.4
3
12
22
23
51
2
8
0
11
28
5
3

64 (55 to 71)
41 (61)
5 (2 to 12)
33 (49)
49 (73)
3.4 (2.7 to 4.7)
0.5 (0.1 to 1.0)
3 (1 to 7)
14 (8 to 24)
26 (11 to 42)
24 (10 to 42)
54 (81)
4 (6)
5 (7)
3 (4)
20 (30)
23 (34)
5 (5 to 6.25)
4 (6.0)

(55 to 71)
(77)
(1 to 9)
(51)
(72)
(2.6 to 5.0)
(0.1 to 0.8)
(2 to 5)
(8 to 18)
(10 to 42)
(11 to 43)
(80)
(3)
(13)
(0)
(18)
(44)
(2.5 to 7.5)
(4.7)

*For patients receiving prednisone treatment.
†Combination of DMARD, biologics and prednisone.
Anti-CCP, anticyclic citrullinated peptide; CRP, C reactive protein; DAS28, Disease Activity Score 28; DMARD, disease modifying
antirheumatic drug; ESR, erythrocyte sedimentation rate; RF, rheumatoid factor; HAQ, Health Assessment Questionnaire; VAS, Visual
Analogue Scale.
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Table 2 Comparison of mean disease activity score over
18 months
Time
point
(month)

Difference in
DAS28 (95% CI)

Effect size
(Cohen’s d)

p Value

0
3
6
12
18

0.10 (−0.36
0.24 (−0.20
−0.11 (−0.57
0.26 (−0.14
0.45 (−0.01

0.079
0.19
−0.087
0.20
0.35

0.66
0.29
0.63
0.19
0.055

to 0.57)
to 0.68)
to 0.35)
to 0.66)
to 0.91)

Difference in DAS28 mean between the two groups, mixed model
analysis adjusted for sex, disease debut and age. DAS28,
Disease Activity Score 28 joint counts. p Value represents
significance of difference between the groups.

patient. The 10 patients who did not complete the study
requested 0–2 appointments each. The nine patients
who did not request any appointments during the study
had a median age of 65 years (IQR 55 to 71), median
disease duration of 3 years (IQR 1 to 9) and median
DAS28 of 2.44 (IQR 1.77 to 3.22). After the trial, their
median DAS28 was 2.29 (IQR 1.65 to 3.18). In the intervention group, 33% had 0 to 1 appointment compared
to 5% in the control group. In the intervention group,
individual treatment was changed 112 times (68% of
visits), and in the control group 89 times (48% of visits).
This difference was signiﬁcant (χ2=13.9439; p=0.0002).
At the start and end of the study, median satisfaction
and conﬁdence in care were >90 mm with no difference
between the groups.

DISCUSSION
This study was designed to align with everyday frontline
care and tested the outcome of care guided by patient
subjective experience as well as by disease activity. At the
conclusion of the study, disease activity in patients who
themselves initiated appointments with the rheumatologist did not differ from that patients receiving appointments initiated by the rheumatologist. The study thus
demonstrated that a patient-initiated system of care can
be safely introduced in everyday practice. However, it is
important to note that patients not willing to participate
in patient-initiated care were excluded from this study.
This study explores a combination of two mechanisms:
patient-initiated appointments and disease activity

Figure 2 Percentage of patients in the disease activity index
categories at 0 and 18 months.

guided management. The intervention group had a
higher ESR at 18 months and ESR is one component of
DAS28. Elevated ESR might have led to an intervention
more often in the control group since appointments frequency was decided by the rheumatologist who had
access to the ESR, whereas the patients in the intervention group did not decide to seek care based on ESR,
but only if they subjectively perceived a ﬂare. This
demonstrates that patient outcomes can be improved
equally well through two different mechanisms, patient
subjective experience as well as clinical monitoring of
disease activity. The intervention group had a lower percentage of patients in low disease activity after
18 months. This result may be due to the presence of
more women in the intervention group and a poorer
prognosis in women,17 as well as more patients with
early RA in the intervention group requiring a longer
time to reach optimal treatment outcome. Visits in the
intervention group seemed to more often result in
change of treatment. This could either be due to visits
being timed at moments of disease activity, or the
patient being more likely to expect and ask for a change
of treatment when they initiated the appointment.
However, there was no difference in treatment regime at
the end of the trial, excluding the possibility of patientinitiated appointments becoming more costly due to
more expensive treatment.
Several clinical trials of disease activity guided treatment have shown that applying a tight control strategy is
effective in reducing the disease activity and progression
of joint damage.12 18–20 Studies have shown that tight
monitoring of disease activity followed by treatment
adjustment helps reach low disease activity in clinical
trials.5 18–20 In the present study, patient-initiated
appointments and disease activity guided management
were combined.
One trial by Hewlett et al12 on patient-initiated
appointments reported that patients who initiated their
appointments through direct access were clinically and
psychologically healthy as well as patients with traditional
appointments initiated by a rheumatologist. Patients
with direct access had 38% fewer hospital appointments
over the 6 years, thus making more efﬁcient use of ﬁnite
resources. The data also showed that patients had more
conﬁdence and satisfaction in such a system compared
to traditional care.12 Comparing the study designs, the
study by Hewlett had a longer follow-up, did not collect
data on DAS28, and monitored the patients once a year
using postal questionnaires and monitor visits every
other year. The longer follow-up can explain the difference in number of appointments with the rheumatologist compared to that in our study. The two groups in
this study had a satisfaction level similar to the intervention group in the study by Hewlett, which is higher than
that in their control group.
The disease duration of this study ranged from 1 to
59 years compared to the study by Hewlett et al,12 which
only included patients with established RA, and earlier

Fredriksson C, et al. RMD Open 2016;2:e000184. doi:10.1136/rmdopen-2015-000184

5

Downloaded from http://rmdopen.bmj.com/ on February 23, 2018 - Published by group.bmj.com

RMD Open
Table 3 Average change from baseline to 18 months in exploratory analysed variables

CRP (mg/L)
ESR (mm/h)
VAS—general health
VAS—pain
Number of tender joints
Number of swollen joints
HAQ
VAS—Satisfaction with care
VAS—Confidence in care

Intervention group
N=64

Control group
N=67

p Value

0 (−2 to 1)
4 (−2 to 10)
−1 (−12 to 8)
−3 (−13 to 5)
−1 (−4 to 0)
−3 (−5 to 0)
−0.12 (−0.25 to 0.13)
1 (−4 to 5)
1 (−2 to 7)

0
0
−4
−4
−1
−1
−0.11
1
0

0.70
0.03*
0.57
0.75
0.81
0.40
0.91
0.47
0.97

(−3 to 1)
(−4 to 5)
(−17 to 9)
(−18 to 8)
(−3 to 0)
(−3 to 1)
(−0.25 to 0.12)
(−2 to 4)
(−4 to 7)

Data are median (IQR).
*Significant at p<0.05 for between group comparisons.
CRP, C reactive protein; ESR, erythrocyte sedimentation rate; HAQ, Health Assessment Questionnaire; VAS, Visual Analogue Scale.

studies of tight control that only concern early RA.5 18–20
This study therefore better represents the everyday situation at the rheumatology clinics in Sweden. It would be
reasonable to believe that persons with established RA
are better at judging whether they have a disease ﬂare,
however the results of this trial could not support that.
In our study, the two groups were treated according to
the guidelines of the clinic using no protocol beyond
current national guidelines, that is, a pragmatic trial.
This resembles the clinical setting in an outpatient clinic
in rheumatology. Thus, the results of this study have an
improved external validity compared to previous studies.
The study design has several limitations. Patients were
recruited when changing a rheumatologist. This was
done for feasibility, and constitutes a selection bias. In
addition, the new rheumatologist presumably did a thorough evaluation of the patient at the ﬁrst appointment,
which may have inﬂuenced satisfaction positively. The
rheumatologists in the study were not blinded to group
assignment of the patients, and this may have inﬂuenced
the care since no protocol was used. The randomisation
of the groups resulted in a shorter disease duration in
the intervention group. This could have increased the
risk of high DAS28 in the control, but in the baseline
measurements DAS28 was equal. The frequent nurse
monitoring in this study was necessary to receive ethical

Table 4 Number of appointments with the rheumatologist
Number of visits

Intervention group

Control group

0
1
2
3
4
5
6
7
8

9 (15)
11 (18)
7 (11)
4 (23)
9 (15)
7 (11)
2 (3)
1 (2)
1 (2)

0
3
18
18
16
4
0
0
1

(0)
(5)
(30)
(30)
(26)
(7)
(0)
(0)
(2)

Data show number of patients (%) who completed the study.

6

approval. It may, however, have introduced such a strong
bias on all outcome measures that it rendered actual differences between the groups unnoticeable. This study
thus unintentionally introduced an additional intervention in the two groups. The importance of this additional intervention is further supported by an earlier
study that demonstrated a positive effect on outcomes
when pharmacological treatment is combined with
coordination and close monitoring by a rheumatology
nurse specialist.21 The frequent nurse visits may also
explain the high satisfaction. This has implications for
selection of monitor frequency in studies of care delivery
in rheumatology. Other scales suitable for home assessment with similar capacity to distinguish disease activity
in clinical trials and clinical care could be an alternative
solution (eg, RAPID322). The used outcome DAS28 has
further limitations. It has not been validated for use in
individual patients, but in clinical studies in combination
with EULAR response criteria.23 Further, DAS28 does
not include joints of the feet, which often are involved
in RA,4 and tender joints have a higher relative contribution than swollen joints, despite swelling being more speciﬁc to RA.4 However, since DAS28 is frequently used in
clinical settings, this outcome measurement was deemed
the most appropriate.
In conclusion, this study shows that consenting
patients can safely be given open access to clinics if care
is guided by disease activity monitoring. This means
Tight control of disease ﬂares and return to Open
access when the disease activity is low. Participating in
this type of Open-Tight clinic, nearly half of the intervention group requested two appointments or less over
18 months. A challenge for further research is to identify this subgroup to enable the release of resources that
can be used to improve care and reduce waiting time for
other patients. Further, future research should verify the
ﬁndings in lager cohorts, and could investigate whether
this intervention is of greater value from a satisfaction
perspective for certain subgroups, such as young
patients. Since this management strategy can be used
without reducing medical outcomes, patient’s trust or
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satisfaction Open-Tight clinics may be a safe way to
empower the patients to have a greater inﬂuence in
their care.
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