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128 Chapter 9

ABSTRACT

Background
During the last decade rheumatologists have learned to initiate disease-modifying-antirheumat-
ic-drugs (DMARDs) early to improve outcome of rheumatoid arthritis (RA). Th e eff ect of delay 
in referral to rheumatologists on the outcome of RA is scarcely explored. We studied the associa-
tion between delay in assessment by rheumatologists, rates of joint destruction, and probability 
of achieving DMARD-free-remission in RA. Patient characteristics associated with the patient 
and general practitioner (GP)-components of overall delay were assessed. 

Methods
1674 early arthritis-patients from the Leiden EAC were studied on patient, GP-, and total delays. 
Within 598 RA patients, associations between total delay, achievement of sustained DMARD-
free remission, and the rate of joint destruction over six years follow-up were determined.

Results
Th e median patient, GP-, and total delays in early arthritis-patients were 2.4, 8.0 and 13.7 weeks 
respectively. From all diagnoses, early arthritis patients diagnosed with RA or spondylarthropa-
thy had the longest total delay (18 weeks). 69% of RA patients were assessed in ≥12 weeks; this 
was associated with a hazard ratio of 1.87 for not achieving DMARD-free remission and a 1.3 
times higher rate of joint destruction over six years compared to assessment <12 weeks. Older 
age, female gender, gradual symptom onset, small joint involvement, lower CRP levels, and 
autoantibody presence associated with longer total delay. 

Conclusion
Only 31% of RA patients were assessed <12 weeks. Assessment <12 weeks is associated with less 
joint destruction and a higher chance on DMARD-free remission compared to a longer delay in 
assessment. Th ese results imply that attempts to diminish delay in seeing rheumatologists will 
improve disease outcome in RA.
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INTRODUCTION

Rheumatoid arthritis (RA) is a common chronic disease, aff ecting 1% of the population. It is 
associated with signifi cant morbidity, mortality and cost for the health service and society. Th e 
disease is characterized by infl ammation of the synovium, most frequently in the small joints 
of hands and feet; this infl ammatory process frequently leads to loss of cartilage and bone ero-
sions. Th e level of joint destruction is correlated with the severity of infl ammation.1,2 At present, 
potent Disease Modifying Antirheumatic Drugs (DMARDs) and biological agents are available 
to treat RA synovitis. It has been unequivocally demonstrated that early initiation of aggressive 
treatment schedules results in less joint damage and disability.3-6 Th is has led to the concept of 
the ‘window of opportunity’.7 Indeed it has been demonstrated that initiation of treatment within 
12 weeks aft er disease onset results in lower levels of joint destruction8 and increases the chance 
of achieving remission,9 which is increasingly regarded as the targeted outcome in therapeutic 
trials. Many studies focused on the importance of diminishing delay between the diagnosis of RA 
and treatment initiation. However, shortening the time period between fi rst symptoms and fi rst 
visit to a rheumatologist might be equally important. Th us far the eff ect of delayed assessment by 
rheumatologists on disease outcome has scarcely been investigated. 

We aimed to assess the association between delay in assessment and disease outcome in RA, 
measured by the rate of joint destruction and the chance of achieving sustained DMARD-free 
remission. Second, we also aimed to determine the patient characteristics associated with longer 
patient and GP-delay. Knowledge of these factors is of utmost importance. Rheumatologists 
nowadays are aware of the need to treat early. Th is implies that to further improve the outcome of 
RA, strategies should be put in place to ensure that delays in assessment are as short as possible. 
Understanding factors that associate with delayed assessment is the fi rst step required to achieve 
this. 

PATIENTS AND METHODS 

Patients
All patients come from the Leiden Early Arthritis Clinic (EAC) cohort, a large inception cohort 
that enrolled all consecutive patients between 1993 and 2006.10 Th is clinic is the only referral 
center in a health care region of about 300,000 inhabitants. Patients were referred by their 
general practitioners (GPs) when arthritis was suspected and GPs were encouraged to refer as 
soon as possible. Inclusion took place when synovitis was confi rmed by physical examination 
and symptom duration was less than 2 years. At baseline, patients were asked about their joint 
symptoms and subjected to a physical examination, which included a 66 swollen and 68 tender 
joint count (Ritchie score). Blood samples were taken for routine diagnostic laboratory screening 
(including C-reactive protein (CRP) and IgM-rheumatoid factor (RF)) and stored to determine 
other autoantibodies (anti-CCP2) at a later time. Follow-up visits were performed on a yearly 
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basis and included radiographs of hands and feet.10 Written informed consent was obtained from 
all participants. Th e study was approved by the local Medical Ethical Committee. 

Of all 1881 patients included in the EAC cohort, information on the dates of symptom onset 
was available for 1674 patients. Th ere were no signifi cant diff erences between baseline patient 
characteristics of patients with and without information on this date, apart from slightly lower 
titers of acute phase reactants in the group with missing data (data not shown). Among the 1674 
patients who had information on the date of symptom onset available, 598 patients (35.7%) were 
diagnosed with RA according to the 1987 ACR criteria within the fi rst year of follow-up and had 
radiographs available. Th ese patients were consecutively included between 1993 and 2006. Treat-
ment strategies for RA changed over time and became more aggressive in subsequent inclusion 
periods (1993-1996, 1996-1998 and 1999-2006).10 Patients included before 1996 were treated 
initially with analgesics and subsequently with chloroquine or salazopyrin if they had persistent 
active disease (delayed treatment). Between 1996 and 1998 RA patients were promptly treated 
with either chloroquine or salazopyrin, and from 1999 onward patients were promptly treated 
with either salazopyrin or methotrexate. 

Delay 
We studied delay at 2 levels. Level 1 related to the delay from the onset of symptoms to a patient 
being seen by their GP. Th is delay is a composite of the delay on the part of the patient in seeking 
an appointment with the GP and the time the patient has to wait to see the GP once they have 
approached the GP for an appointment. In practice, the Dutch healthcare system is such that the 
second component of this is almost always very short and for simplicity we have referred to level 
1 delay as “patient delay”. Level 2 delay related to the delay from when the patient fi rst saw their 
GP to when they were seen in the Leiden Early Arthritis Clinic. Th is delay is also a composite; 
in this case of the time it takes a GP to decide to make a referral and the time it takes for the 
rheumatologist to see the patient once the referral is made. Th e average wait for a patient to be 
seen in the Leiden EAC, once a referral has been made, is short (2 weeks) and for simplicity 
we have referred to level 2 delay as “GP-delay”. Th e total delay was calculated as the sum of both 
patient and GP-delay. Th e duration of total delay was known for 1674 early arthritis patients. 
Data on the fi rst visit to a GP was available for ~1100 early arthritis patients. Th ere were no 
signifi cant diff erences between characteristics of patients with and without information on the 
date of visiting the GP (data not shown). Analysis of associations between patient characteristics 
and delay were carried out for patient delay, GP-delay, and total delay. For all other analyses, the 
total delay was used. Since the literature indicates that the time period known as ‘the window of 
opportunity’ is about 12 weeks, the total delay was divided into two categories: <12 weeks and 
≥12 weeks.7-9
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Impact of delay in assessment of early arthritis patients 131

Radiographs
Radiographs of hands and feet of 598 RA patients were scored according to the Sharp-van der 
Heijde method.11 Due to the study design (an inception cohort) not all patients had an equal 
duration of follow-up (median 4 years, IQR 2-6). Radiographic follow-up data were restricted 
to a maximum of 6 years because of increasing frequency of missing radiographs later on. All 
radiographs were scored by one experienced scorer (MPMvdL) who was blinded with respect 
to clinical and treatment data. 499 radiographs were rescored (149 baseline radiographs and 
350 radiographs during follow-up from 60 randomly selected RA patients). Intraclass-observer 
correlation coeffi  cients (ICC) were 0.91 for all radiographs, 0.84 for baseline radiographs, and 
0.97 for the radiographic progression rate.

Sustained DMARD-free remission in RA
Remission was defi ned in its most stringent form as the persistent absence of synovitis for at least 
one year aft er cessation of DMARD therapy and the identifi cation of remission by the patient’s 
rheumatologist.12 As such, this defi nition approaches cure of the disease. Th e remission status 
could be reliably ascertained in 557 out of 598 RA patients. 72 Patients (12.9%) achieved sustained 
DMARD-free remission aft er a median follow-up of 3.33 years (IQR 2.02-5.48). Most patients 
who achieved remission had a synovitis-free follow-up longer than the minimum requirement of 
one year; the median time of observation aft er achieving sustained DMARD-free remission was 
two-and-a-half years.

Statistical analysis
Th e duration of patient delay and GP-delay within a patient were compared using the Wilcoxon 
signed ranks test. 

Th e association between delay and the rate of joint destruction during follow-up aft er the visit 
to a rheumatologist was assessed in 598 RA patients using repeated measurement analysis on 
log-transformed radiological data of subsequent yearly measurements. Log transformation was 
performed because of skewness of radiological data. Visit number and delay group were entered 
as categorical variables. Adjustments were applied for age, gender, and inclusion period (a proxy 
for treatment strategy) and their interaction with time as described before,13 since these factors 
are known to infl uence the rate of joint destruction. Diff erence in the rate of joint destruction 
between the delay groups was assessed by testing the interaction between time and delay group. 
Th e association between delay and disease progression was also analyzed with the onset of symp-
toms as a starting point. Th is was done with a repeated measurement analysis with a random 
person and time eff ect, where the fi xed eff ect of time was modeled with linear spline functions 
with knots at each year.

Analysis of sustained DMARD-free remission was performed by comparing Kaplan-Meier 
curves and by Cox regression analysis, taking into account the diff erences in follow-up times 
among patients. For patients who achieved remission, the dependent variable was “time-to-
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event”, indicating the time until reaching remission. For non-remission patients the time to last 
follow-up was used. Again two diff erent starting points were considered: time from the onset of 
symptoms and time from the fi rst visit to a rheumatologist. Cox regression for left  truncated data 
was used for the analysis with time from onset of symptoms to account for the fact that remission 
status was only observed aft er the fi rst visit to a rheumatologist. 

Univariate analyses of baseline patient characteristics associating with delay in early arthritis 
patients were performed using Mann-Whitney U and Kruskal-Wallis tests as delay data were not 
normally distributed. In order to identify baseline characteristics that independently associated 
with delay, variables that associated with delay in univariate analyses (p<0.05) were entered in a 
multivariate regression analysis with backward selection method. For these analyses delay data 
were log-transformed. To prevent exclusion of patients with missing data from the multivariate 
model, multiple imputations were performed (SPSS 17.0). Th e complete set of data was used to 
generate 10 imputations that were subsequently applied to the multivariate analysis. 

SPSS version 17.0 (SPSS Inc., Chicago, IL, USA) and R (http://www.R-project.org) were used. 
P-values <0.05 were considered signifi cant. All reported p-values are two-sided.

RESULTS

Duration of delay in assessment
Baseline characteristics of all early arthritis patients and the patients that were diagnosed with 
RA are presented in Table 1. 

In all early arthritis patients the median total delay was 13.7 (IQR: 5.7-28.5) weeks, the GP-
delay 8.0 (IQR: 2.7-18.4) weeks, and the patient delay 2.4 (IQR: 0.7-7.4) weeks. Th e GP-delay was 
signifi cantly longer (median 8.0 weeks) than the patient delay (median 2.4 weeks) (p<0.0001). 
Th e total delay in the subgroup of early arthritis patients who developed RA within the fi rst year 
of follow-up was 18.4 weeks (median, IQR: 10.4-35.0). Also here, the GP-delay was signifi cantly 
longer than the patient delay (median 11.8 (IQR: 5.2-22.9) vs. 3.3 (IQR: 1.0-8.9) weeks; p<0.0001). 
Th e applied treatment strategies for the RA patients diff ered for three inclusion periods; the 
median total delays for patients in these inclusion periods were 22.1 weeks for 1993-1996, 18.3 
weeks for 1996-1998, and 18.3 weeks for 1999-2006 (p=0.38). From all RA patients, only 186 
patients (31.1%) were assessed within 12 weeks of symptom onset.

Delay and outcome of RA
Within the 598 patients diagnosed with RA, we investigated whether the degree of delay in as-
sessment has an eff ect on the disease outcome, measured by the progression in Sharp-van der 
Heijde score over a six year period of followup and the achievement of sustained DMARD-free 
remission. Th ose RA patients who saw a rheumatologist within 12 weeks aft er symptom onset 
had a lower rate of progression in Sharp-van der Heijde score (Figure 1A) than those with a 
delay of ≥12 weeks. Repeated measurement analysis comparing patient groups with delays of 
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Table 1. Baseline characteristics of all early arthritis patients and the subset of early arthritis patients that were 
diagnosed with RA

Characteristics Early arthritis patients
(n=1674)

RA
(n=598)

Female, n (%) 989 (59.1) 405 (67.7)

Age at inclusion (yrs), mean (SD) 51.7 (17.5) 56.8 (15.8)

SJC, mean (SD) 7.1 (6.4) 9.2 (7.0)

Ritchie score, mean (SD) 7.2 (5.6) 9.2 (6.0)

Anti-CCP2-positive, n (%) 391 (28.5)§ 309 (53.3)§

IgM-RF-positive, n (%) 480 (29.2)‡ 343 (58.0)‡

CRP (mg/l), mean (SD) 28.9 (38.8) 31.0 (35.3)

SJC: 66-swollen joint count; Ritchie score: 68-tender joint count; CRP: C-reactive protein; IgM-RF: Rheumatoid 
factor. §Data on anti-CCP2 status was available for 1373/1674 early arthritis patients and 580/598 RA patients. 
‡Data on IgM-RF was available for 1645/1674 and 591/598 patients respectively

Figure 1. Th e rate of joint destruction during 6 years of follow-up aft er fi rst assessment by a rheumatologist 
for RA patients in diff erent delay categories (A), and separated by treatment strategy aft er inclusion (B-D). 
Because of a non-normal distribution of radiological data median Sharp van der Heijde scores are presented. 
Figure 1A presents data on the total RA group and in Figure 1B-D data were separated for diff erent treatment 
strategies which became more aggressive over time. Th e applied treatment strategies were (B) initial treatment 
with analgesics and subsequently with chloroquine or salazopyrin if they had persistent active disease (delayed 
treatment), (C) prompt treatment with either chloroquine or salazopyrin, and (D) prompt treatment with either 
salazopyrin or methotrexate. SHS: Sharp-van der Heijde Score; Time aft er fi rst assessment (yrs): follow-up time 
in years aft er the fi rst visit to a rheumatologist
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<12 weeks and ≥12 weeks showed that the diff erence in progression rate was statistically signifi -
cant (p=0.001). Because of skewness of the data, radiological data were log transformed before 
analysis; back transforming the regression coeffi  cient showed that over a period of six years 
aft er the fi rst visit to the rheumatologist, patients with a delay ≥12 weeks had a 1.34 fold larger 
rate of progression in Sharp-van der Heijde score than patients with a delay <12 weeks. In this 
analysis adjustments were made for age, gender, and the diff erent treatment periods. Plotting 
the observed median radiological scores over time for the diff erent treatment periods separately 
(Figure 1B-D), illustrated that RA patients assessed within 12 weeks of symptom onset had lower 
progression rate, irrespective of the treatment period. Th us although the increase in aggressive-
ness of treatment aft er assessment reduced the overall level of Sharp-van der Heijde scores, this 
did not diminish the eff ect of delay in referral on progression in Sharp-van der Heijde scores. 

Th e lower progression rate in the patients with a short delay (<12 weeks) could have been due 
to the fact that these patients presented in an earlier phase of the disease course, with concomi-
tantly less severe joint damage. To investigate whether this explained the observed diff erence, a 
second analysis of the progression in Sharp-van der Heijde score was performed while taking 
into account the symptom duration before the fi rst radiograph, i.e. before presentation. Th us, the 
follow-up time for all patients now commenced at the (self-reported) fi rst date of symptoms. In 
this analysis, patients with a delay <12 weeks had a signifi cantly lower progression rate during six 
years aft er the onset of the fi rst symptoms, compared to patients with a delay ≥12 weeks (p<0.001 
aft er adjustment for age, gender, and treatment period). 

Reports in literature suggest that anti-CCP positive and anti-CCP negative RA are two subsets 
of RA with diff erences in the underlying pathophysiological mechanisms and disease course.14,15 
To explore whether the eff ect of delay was diff erent in anti-CCP positive and negative RA, strati-
fi ed analyses were performed. Although stratifi cation resulted in reduced power, a statistically 
signifi cant association of a delay <12 weeks with a lower progression in Sharp-van der Heijde 
score was observed in anti-CCP negative RA (test for interaction p=0.002 without and p<0.001 
with adjustments for age, gender, and treatment period). In anti-CCP positive RA a similar, 
though not signifi cant, tendency was seen with an observed lower rate of destruction in the <12 
weeks delay group (test for interaction p=0.07 without, and p=0.18 with adjustments for age, 
gender, and treatment period).

Similar results were seen for the achievement of sustained DMARD-free remission as were 
observed for the progression in Sharp-van der Heijde scores. Sustained DMARD-free remission 
was achieved most frequently in patients with a total delay of <12 weeks (Figure 2). In the <12 
weeks delay group, 18.5% (31/168) of patients achieved remission, and in the >12 weeks delay 
group, 10.5% (41/389) achievement of remission was observed. Th e hazard ratio for not achiev-
ing sustained DMARD-free remission was 1.87 (95%CI 1.18-2.99, p=0.008) for a total delay of 
≥12 weeks compared to <12 weeks. Th e diff erence did not change aft er adjusting for age, gender, 
and treatment period (HR 1.87 (95%CI 1.17-3.00, p=0.009)). Similar results comparing patients 
with a total delay of <12 weeks and ≥12 weeks were obtained when the analysis was repeated 
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with the date of the fi rst symptoms as a starting point, both without (HR 1.90, 95% CI 1.19-3.03) 
and with (HR 1.90, 95%CI 1.18-3.05) correction for age, gender, and year of inclusion. Since in 
the anti-CCP2 positive subset only 8 patients achieved DMARD-free remission, no stratifi ed 
analysis was performed. 

Figure 2. Th e probability of achieving sustained DMARD-free remission for the diff erent delay categories. 
Remission as outcome measure for the amount of total delay. Remission was defi ned as the persistent absence of 
synovitis for at least one year aft er cessation of DMARD therapy and the identifi cation of remission by the patient’s 
rheumatologist.12 Time aft er fi rst assessment (yrs): follow-up time in years aft er the fi rst visit to a rheumatologist

Characteristics associated with delay in assessment
Subsequently, patients characteristics associating with an increased delay in assessment were 
investigated in early arthritis patients (n=1674). Univariate analysis showed that female gender, 
gradual symptom onset, older age at inclusion, symmetric distribution of symptoms, involve-
ment of small joints and joints of the upper extremities, presence of RF and anti-CCP antibodies, 
and lower levels of CRP were all signifi cantly associated with a longer duration of total delay 
(p<0.001) (Table 2).

Multivariate regression analysis identifi ed the following variables as independently associated 
with a longer duration of total delay: older age, gradual symptom onset, involvement of small 
joints, presence of anti-CCP2 and RF, and lower CRP-levels. As regression analysis was per-
formed on log transformed delay data, the relative estimated progressions were back transformed 
to the original scale (Table 3). Patient characteristics associated with patient delay and GP-delay 
showed comparable fi ndings (Table 2 and Table 3). 

Th e fi ndings that the presence of autoantibodies (anti-CCP2 and RF), symmetric involvement 
of small joints and a gradual onset of symptoms were associated with a longer delay, leads to 
the presumption that the delay in assessment diff ers for early arthritis patients with diff erent 
diagnoses. To study this, early arthritis patients were grouped according to the diagnoses that 
were achieved within the fi rst year of follow-up and the total delay durations were compared. 
Th is showed that reactive arthritis, sarcoidosis and crystal arthritis have the shortest delay in 
assessment (Figure 3). In contrast, RA patients and patients with psoriatic arthritis and spondy-
larthropathy had the longest delay in assessment.
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Table 2. Baseline characteristics of early arthritis patients associated with patient, GP and total delay in a 
univariate analysis

Early arthritis patients 

Total delay(n=1674) GP-delay(n=1111) Patient delay(n=1078)

Weeks (IQR) p Weeks (IQR) p Weeks (IQR) p

Gender
Male 11.9 (4.4-26.3)

<.001*
6.9 (2.0-16.9)

.001*
2.1 (0.6-6.4)

.049*
Female 15.3 (6.4-30.7) 8.9 (3.3-19.4) 2.9 (0.8-8.4)

Age at 
Inclusion 

(yrs)

<52.5§ 12.6 (4.0-28.7)
<.001*

6.9 (2.0-18.4)
.001*

2.4 (0.7-8.4)
.907

≥52.5§ 15.0 (7.9-28.1) 8.9 (3.9-18.4) 2.6 (0.9-6.6)

Family 
history of RA

No 13.6 (5.5-28.2)
.119

7.6 (2.6-17.7)
.099

2.4 (0.7-6.9)
.185

Yes 14.9 (6.0-30.6) 9.3 (3.6-20.9) 2.9 (0.9-8.8)

Onset
of

symptoms‡

Acute 5.6 (1.9-15.9)

<.001*

3.4 (1.0-13.0)

<.001*

0.9 (0.1-2.9)

<.001*Subacute 11.8 (5.9-22.0) 7.7 (3.0-14.8) 2.1 (0.9-5.3)

Gradual 26.0 (13.6-47.4) 13.0 (6.3-29.4) 5.9 (2.6-16.7)

Aff ected
Joints

Small 16.9 (8.7-32.3)

<.001*

9.1 (3.9-20.6)

<.001*

3.9 (1.0-8.9)

<.001*Large 9.7 (2.9-23.4) 4.4 (1.2-15.6) 1.4 (0.3-4.6)

Both 13.1 (6.1-26.9) 8.4 (3.0-18.4) 2.0 (0.7-4.6)

Aff ected
extremities

Upper 15.1 (7.6-30.1)

<.001*

8.8 (3.3-19.0)

<.001*

3.1 (1.0-9.1)

<.001*Lower 8.6 (2.9-24.6) 4.4 (1.0-15.4) 1.3 (0.3-4.4)

Both 14.6 (7.1-27.8) 8.4 (3.0-17.3) 3.0 (0.7-7.9)

Symmetric
distribution

aff ected joints

Yes 14.6 (6.9-28.4)
<.001*

9.1 (3.4-19.1)
<.001*

3.0 (1.0-8.4)
.005*

No 12.6 (4.2-27.8) 6.3 (1.6-16.1) 2.0 (0.4-6.9)

SJC
≤5.0§ 15.4 (7.9-31.4)

.725
9.1 (3.9-19.2)

.053
3.0 (0.9-8.4)

.286
>5.0§ 17.1 (9.7-31.1) 11.1 (4.9-22.5) 2.7 (1.0-7.1)

Ritchie Score
<6.0§ 15.4 (8.5-30.8)

.674
10.0 (4.4-20.4)

.894
2.9 (0.9-6.8)

.351
≥6.0§ 16.9 (8.4-31.3) 10.5 (4.3-21.5) 3.6 (1.0-8.5)

Anti-CCP2
Positive 20.3 (11.6-36.9)

<.001*
12.4 (6.1-22.7)

<.001*
4.3 (1.0-10.9)

<.001*
Negative 12.7 (4.6-27.1) 6.7 (2.3-16.4) 2.3 (0.7-6.6)

IgM-RF
Positive 18.6 (10.1-35.7)

<.001*
12.3 (5.6-22.7)

<.001*
3.9 (0.9-9.3)

.005*
Negative 12.3 (4.4-26.6) 6.3 (2.1-16.5) 2.3 (0.7-6.5)

C-reactive
Protein 
(mg/l)

<13.0§ 16.7 (7.4-32.7)
<.001*

10.0 (3.6-21.9)
<.001*

3.9 (1.0-9.3)
<.001*

≥13.0§ 12.1 (4.5-24.1) 7.1 (2.1-15.1) 2.0 (0.6-4.7)

Delay durations are presented in weeks, median (IQR). Th e shown p-values refl ect the diff erence within each 
delay group (total, GP- or patient delay), thus the comparison made is for instance whether the total delay is 
diff erent between males and females. §Th e continuous variables age, CRP, SJC and Ritchie score were analyzed 
by creating two groups based on median values. ‡Defi ned durations of symptom onset: acute <24 hours; 
subacute <1 week and gradual ≥1 week. IgM-RF: Rheumatoid factor; CRP: C-reactive protein; SJC: 66-swollen 
joint count; Ritchie score: 68-tender joint count. *P-value <0.05; Mann-Whitney U/Kruskal-Wallis tests
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Table 3. Baseline characteristics of early arthritis patients associated with patient, GP and total delay in a 
multivariate analysis

Total delay

95%CI

Variable ratio lower upper p-value

Age at inclusion (yrs)‡ 1.004 1.002 1.007 <.001

Female gender§ 1.12 1.02 1.22 .014

Gradual onset§ 2.22 2.02 2.44 <.001

Involvement of small joints vs. large§ 1.31 1.18 1.46 <.001

Involvement of both small and large joints vs. large§ 1.16 1.02 1.32 .021

Anti-CCP2§ 1.31 1.13 1.51 <.001

IgM-RF§ 1.20 1.04 1.37 .010

CRP-level‡ 0.995 0.993 0.995 <.001

GP-delay

95%CI

Variable ratio lower upper p-value

Age at inclusion (yrs) ‡ 1.004 1.002 1.009 .004

Female gender§ 1.14 1.01 1.29 .040

Gradual onset§ 1.93 1.69 2.20 <.001

Symmetric distribution of complaints§ 0.79 0.69 0.90 <.001

Anti-CCP2§ 1.33 1.09 1.63 .006

IgM-RF§ 1.22 1.01 1.47 .039

CRP-level‡ 0.995 0.993 0.995 <.001

Patient delay

95%CI

Variable ratio lower upper p-value

Gradual onset§ 2.38 2.09 2.70 <.001

Involvement of joints of lower extremities vs. upper§ 0.73 0.63 0.84 <.001

Involvement of joints of both extremities vs. upper§ 0.90 0.77 1.04 .155

Anti-CCP2§ 1.21 1.04 1.39 .010

CRP-level‡ 0.995 0.995 0.998 <.001

Th e linear regression analysis was performed on log-transformed delay data and the regression coeffi  cients were 
back transformed for comprehensible results. Th e inverse log-transformed coeffi  cients represent the estimated 
relative progression in delay. §In a categorical variable for instance, a ratio of 1.31 (Involvement of small joints 
vs. large) represents a 1.31 times longer delay. ‡In a continuous variable, a ratio of 1.004 (age at inclusion) 
indicates a 1.004 times longer delay when there is an increase in age of one year. 95CI: 95% confi dence interval; 
lower: lower bound; upper: upper bound; IgM-RF: Rheumatoid factor; CRP: C-reactive protein
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DISCUSSION

Early initiation of treatment dramatically improves clinical outcomes in patients with RA. In the 
last decade, rheumatologists have developed growing awareness of the need to treat early, and 
this, together with the availability of newer therapies and improved predictive algorithms for 
patients with early arthritis,16,17 has improved the outcome of arthritis patients considerably.18 
Th e present study shows that RA patients who have a delay longer than 12 weeks between fi rst 
symptoms and visiting a rheumatologist have a worse disease outcome, measured by two out-
comes, the rate of joint destruction, and achievement of sustained DMARD-free remission. Th e 
eff ect of delay did not disappear when a more potent treatment strategy was applied aft er assess-
ment by the rheumatologist. Importantly, amongst all early arthritis patients, patients diagnosed 
with RA had the longest delay in assessment and the majority of RA patients were assessed aft er 
12 weeks of symptoms, a period which has been referred to as the window of opportunity. Th ese 
results suggest that, to further improve the outcomes of RA patients, an important challenge is 
to get patients with arthritis to see a rheumatologist as early as possible aft er symptom onset. 

Figure 3. Total delay in assessment by rheumatologists for separate diagnoses. Total delay before visiting a 
rheumatologist divided per disease category. Depicted are the distribution and median of the total delays per 
diagnosis (at one year). React: reactive arthritis; Sarc: sarcoidosis; Cryst: crystal arthritis; CTD: connective tissue 
disease (including SLE and scleroderma); UA: undiff erentiated arthritis; OA: Infl ammatory osteoarthritis; 
RA: Rheumatoid arthritis; SpA/PsA: spondylarthropathy/psoriatic arthritis; Other. Horizontal bars represent 
median delays
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Diminishing the delay in assessment requires awareness on the part of both patients and their 
GPs. For that reason, the present study also evaluated which factors associate with the duration 
of the delay in assessment by a rheumatologist. Th is revealed that one of the important factors for 
early presentation to both the GP and to hospital was the acuteness of the start of the complaints. 
Patients with a gradual symptom onset had a longer delay than patients with an acute or subacute 
onset of symptoms. Other patient characteristics associated with a longer delay were female 
gender and an older age. A gender specifi c delay in referral has been reported before.19,20 Th us 
to prevent a worse outcome of arthritis, our fi ndings suggest that attention needs to be focused 
on the education of patients, in particular the older and female patients, about the signifi cance 
of their symptoms and the education of GPs to rapidly refer patients, in particular older, female 
patients with a gradual onset of symptoms.

Several of the patient characteristics that were associated with the duration of delay in as-
sessment of early arthritis patients belong to clusters of variables that are characteristic for spe-
cifi c diagnoses. For instance, an acute onset of symptoms and involvement of large joints of the 
lower extremities frequently occur in reactive arthritis or sarcoidosis; patients in these diagnostic 
groups had a short delay. In contrast, a gradual symptom onset and symmetrical involvement of 
small joints is more common in patients with RA. Both these characteristics and this diagnosis 
were associated with a longer delay in presentation and referral. Altogether, patients with chronic 
destructive diseases such as RA, but also psoriatic arthritis and spondylarthropathy, who should 
be seen particularly early by rheumatologists, had the longest delays in assessment. Th erefore the 
present results underline the importance of putting in place strategies to tackle reasons underly-
ing delay that have been identifi ed at the level of the patient and the GP.21,22 

Although our fi ndings provide insight into delay in assessment and its association with patient 
characteristics and disease outcome, the present study has several limitations. Patients were 
included in the EAC only if they had a symptom duration of <2 years; patients who at fi rst 
presentation had symptoms for more than 2 years were not studied. However, patients with such 
a long delay are observed to be very infrequent in our outpatient clinic. Secondly, data were 
obtained from a single country. In the present study the largest contribution to the total delay 
was delay in referral by the GP. Th is is in line with a study from the US23 and in contrast to recent 
fi ndings in British cohorts, where the largest contribution to total delay was delay on the part of 
the patient.24,25 Diff erences in health care systems, but also cultural diff erences26 could, at least 
partially, provide an explanation for the contrasting observations. Nevertheless, the median total 
delay for RA patients was well over 12 weeks in the UK, Canada and in the Netherlands (23 
weeks,24 ~17 weeks27 and 18.4 weeks respectively) and the present study highlights the conse-
quences of that delay.

Th e fi ndings that RA patients with a longer delay had more severe joint destruction and less 
sustained DMARD-free remission are in line with fi ndings that an early initiation of treatment 
is benefi cial to the disease outcome.8,9 It was questioned whether the patients with a shorter 
delay had a truly better disease course or were just seen earlier in the disease course, resulting in 
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a seemingly lower level of joint destruction. Th erefore, analyses were repeated with the date of 
the fi rst complaints as a starting point. Th is showed that patients who had a delay of <12 weeks 
indeed developed less severe disease compared to patients with a longer delay. 

Th ere are two potential explanations for the observed diff erence in severity between the <12 
weeks and ≥12 weeks delay groups. First, it may be that RA patients that were assessed in a 
short time constitute a subset of RA that by itself is characterized by a better outcome. It is 
known that the subset of RA characterized by the absence of anti-CCP antibodies has a better 
disease outcome than the anti-CCP positive subset,14 and in our data anti-CCP positive patients 
had more oft en a gradual onset of complaints (49.3% vs. 38.2%) and more delay (22.0 vs. 14.3 
weeks, median) than anti-CCP negative RA patients. To account for such diff erences between 
RA patients, the eff ect of delay was studied in both the anti-CCP positive and anti-CCP negative 
subset. Th is showed a signifi cant association between delay in assessment and joint destruction 
in anti-CCP2 negative RA patients and a similar tendency in anti-CCP positive RA patients. Th e 
present data however do have insuffi  cient power for these sub-analyses and more specifi cally do 
not allow making defi nite conclusions on the eff ect of delayed assessment on joint destruction 
in the subset of anti-CCP positive patients. Alternatively, patients assessed within 12 weeks were 
treated earlier which may have contributed to a less severe course of RA which is in line with 
previous data,4 and supports the hypothesized existence of a window of opportunity. Nonethe-
less, regardless of the explanation of the fi ndings (better outcome in anti-CCP negative patients 
with a more acute symptom onset or better outcome due to early initiation of treatment) the 
main argument to refer as early as possible is that it provides the opportunity to modify RA in an 
early phase with potential benefi cial eff ects on the future disease course. 

In conclusion, a shorter time to assessment by a rheumatologist is associated with more 
DMARD-free remission and less joint destruction in RA. Despite this association, among all 
early arthritis patients, those diagnosed with RA had one of the longest delays in assessment 
and only one third was assessed within the so-called window of opportunity. Since rheumatolo-
gists are nowadays aware on the importance to treat early, our results suggest that in order to 
further improve disease outcomes in RA it will be crucial to diminish the delay in assessment by 
a rheumatologist. Further work could test whether accelerated treatment strategies indeed leads 
to improve disease outcomes in RA.

Michael vd Linden bw.indd   140Michael vd Linden bw.indd   140 01-08-11   16:0801-08-11   16:08



Impact of delay in assessment of early arthritis patients 141

REFERENCES
1. Wick MC, Lindblad S, Klareskog L, Van Vollenhoven RF. Relationship between infl ammation and joint 

destruction in early rheumatoid arthritis: a mathematical description. Ann Rheum Dis. 2004;63:848-52.
2. Welsing PM, Landewe RB, van Riel PL, Boers M, van Gestel AM, van der Linden S et al. Th e relationship 

between disease activity and radiologic progression in patients with rheumatoid arthritis: a longitudinal 
analysis. Arthritis Rheum. 2004;50:2082-93.

3. Quinn MA, Conaghan PG, Emery P. Th e therapeutic approach of early intervention for rheumatoid 
arthritis: what is the evidence? Rheumatology (Oxford). 2001;40:1211-20.

4. Finckh A, Liang MH, van Herckenrode CM, de Pablo P. Long-term impact of early treatment on radio-
graphic progression in rheumatoid arthritis: A meta-analysis. Arthritis Rheum. 2006;55:864-72.

5. Stenger AA, Van Leeuwen MA, Houtman PM, Bruyn GA, Speerstra F, Barendsen BC et al. Early eff ective 
suppression of infl ammation in rheumatoid arthritis reduces radiographic progression. Br J Rheumatol. 
1998;37:1157-63.

6. van Aken J, Lard LR, le Cessie S, Hazes JM, Breedveld FC, Huizinga TW. Radiological outcome aft er 
four years of early versus delayed treatment strategy in patients with recent onset rheumatoid arthritis. 
Ann Rheum Dis. 2004;63:274-79.

7. Quinn MA, Emery P. Window of opportunity in early rheumatoid arthritis: possibility of altering the 
disease process with early intervention. Clin Exp Rheumatol. 2003;21:S154-S157.

8. Nell VP, Machold KP, Eberl G, Stamm TA, Uff mann M, Smolen JS. Benefi t of very early referral and very 
early therapy with disease-modifying anti-rheumatic drugs in patients with early rheumatoid arthritis. 
Rheumatology (Oxford). 2004;43:906-14.

9. Mottonen T, Hannonen P, Korpela M, Nissila M, Kautiainen H, Ilonen J et al. Delay to institution of 
therapy and induction of remission using single-drug or combination-disease-modifying antirheumatic 
drug therapy in early rheumatoid arthritis. Arthritis Rheum. 2002;46:894-98.

10. van Aken J, van Bilsen JH, Allaart CF, Huizinga TW, Breedveld FC. Th e Leiden Early Arthritis Clinic. 
Clin Exp Rheumatol. 2003;21:S100-S105.

11. van der Heijde D. How to read radiographs according to the Sharp/van der Heijde method. J Rheumatol. 
2000;27:261-63.

12. van der Woude D, Young A, Jayakumar K, Mertens BJ, Toes RE, van der Heijde D et al. Prevalence of 
and predictive factors for sustained disease-modifying antirheumatic drug-free remission in rheuma-
toid arthritis: Results from two large early arthritis cohorts. Arthritis Rheum. 2009;60:2262-71.

13. van der Linden MP, Feitsma AL, le Cessie S, Kern M, Olsson LM, Raychaudhuri S et al. Association of 
a single-nucleotide polymorphism in CD40 with the rate of joint destruction in rheumatoid arthritis. 
Arthritis Rheum. 2009;60:2242-47.

14. van der Helm-van Mil AH, Verpoort KN, Breedveld FC, Toes RE, Huizinga TW. Antibodies to citrul-
linated proteins and diff erences in clinical progression of rheumatoid arthritis. Arthritis Res Th er. 
2005;7:R949-R958.

15. van der Helm-van Mil AH, Huizinga TW. Advances in the genetics of rheumatoid arthritis point to 
subclassifi cation into distinct disease subsets. Arthritis Res Th er. 2008;10:205.

16. van der Helm-van Mil AH, le Cessie S, van Dongen H, Breedveld FC, Toes RE, Huizinga TW. A pre-
diction rule for disease outcome in patients with recent-onset undiff erentiated arthritis: how to guide 
individual treatment decisions. Arthritis Rheum. 2007;56:433-40.

17. van der Helm-van Mil AH, Detert J, le Cessie S, Filer A, Bastian H, Burmester GR et al. Validation of 
a prediction rule for disease outcome in patients with recent-onset undiff erentiated arthritis: moving 
toward individualized treatment decision-making. Arthritis Rheum. 2008;58:2241-47.

18. van Vollenhoven R, Ernestam S, Geborek P, Petersson I, Coster L, Waltbrand E et al. Addition of infl ix-
imab compared with addition of sulfasalazine and hydroxychloroquine to methotrexate in patients with 
early rheumatoid arthritis (Swefot trial): 1-year results of a randomised trial. Lancet. 2009;374:459-66.

19. Lard LR, Huizinga TW, Hazes JM, Vliet Vlieland TP. Delayed referral of female patients with rheuma-
toid arthritis. J Rheumatol. 2001;28:2190-2192.

20. Palm O, Purinszky E. Women with early rheumatoid arthritis are referred later than men. Ann Rheum 
Dis. 2005;64:1227-28.

21. Suter LG, Fraenkel L, Holmboe ES. What factors account for referral delays for patients with suspected 
rheumatoid arthritis? Arthritis Rheum. 2006;55:300-305.

Michael vd Linden bw.indd   141Michael vd Linden bw.indd   141 01-08-11   16:0801-08-11   16:08



142 Chapter 9

22. Sheppard J, Kumar K, Buckley CD, Shaw KL, Raza K. ‘I just thought it was normal aches and pains’: a 
qualitative study of decision-making processes in patients with early rheumatoid arthritis. Rheumatol-
ogy (Oxford). 2008;47:1577-82.

23. Chan KW, Felson DT, Yood RA, Walker AM. Th e lag time between onset of symptoms and diagnosis of 
rheumatoid arthritis. Arthritis Rheum. 1994;37:814-20.

24. Kumar K, Daley E, Carruthers DM, Situnayake D, Gordon C, Grindulis K et al. Delay in presentation 
to primary care physicians is the main reason why patients with rheumatoid arthritis are seen late by 
rheumatologists. Rheumatology (Oxford). 2007;46:1438-40.

25. Sandhu RS, Treharne GJ, Justice EA, Jordan AC, Saravana S, Obrenovic K et al. Comment on: Delay in 
presentation to primary care physicians is the main reason why patients with rheumatoid arthritis are 
seen late by rheumatologists. Rheumatology (Oxford). 2008;47:559-60.

26. Kumar K, Daley E, Khattak F, Buckley CD, Raza K. Th e infl uence of ethnicity on the extent of, and 
reasons underlying, delay in general practitioner consultation in patients with RA. Rheumatology 
(Oxford). 2010.

27. Feldman DE, Schieir O, Montcalm AJ, Bernatsky S, Baron M. Rapidity of rheumatology consultation for 
people in an early infl ammatory arthritis cohort. Ann Rheum Dis. 2009;68:1790-1791.

Michael vd Linden bw.indd   142Michael vd Linden bw.indd   142 01-08-11   16:0801-08-11   16:08


