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effect). Rate of confirmed arthritis of any type was
16.9% (n=14/83) in the RSA group and 6.0% (n=5/83)
in the control group. This difference was statistically
significant and favorable to RSA group (OR=3.2; 95%
CI 1.1-9.2; p=0.028). 
AxSpA-Substudy: A total of 231 patients were recrui -
ted (108 in the RSA-exposed group; 123 in the con-
trol). AxSpA diagnosis confirmation was 8.7% (95%
CI, 2.1-15.4%) in RSA group versus 5.6% (95% CI,
0.0-11.73%) in control group. RSA effect was positive
(3.1%) but not statistically significant (95% CI, -7.5- 
-12.9%; p=0.568, adjusted for clustering effect).
Conclusions: This study showed a positive tendency
for the RSA program, most relevantly on the diagnosis
of patients with any type of arthritis in the RA sub-
study. It is possible that a referral program more com-
prehensive than the one herein tested might improve
early diagnosis of RA and SpA.

Keywords: Referral program; Axial spondyloarthritis;
Rheumatoid arthritis; Portugal. 

IntroductIon

Rheumatic and musculoskeletal conditions are the se -
cond greatest cause of disability in the world1, causing
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AbstrAct

Objectives: Early diagnosis and treatment of rheuma-
toid arthritis (RA) and axial spondylarthritis (axSpA)
can limit the impact of disease outcomes. This study
evaluated the effectiveness of a referral program on the
identification of patients with RA and axSpA.
Methods: This was an observational, prospective, ran-
domized (by clusters) study conducted in Portugal to
evaluate the impact of the implementation of a set of re-
ferral support actions (RSA). The study was divided in
two sub-studies, the RA sub-study and the axSpA 
sub-study. 28 participating primary care units were ran-
domly (by clusters) assigned to RSA or control group
(with no intervention). Both RSA and control groups
identified and referred patients with suspected RA or
axSpA to the rheumatology unit of the reference hos-
pital. The primary objective was to evaluate the correct
diagnosis of RA or axSpA cases confirmed by the
rheumatologist of the reference hospital.
Results: RA-Substudy: A total of 340 patients were re-
cruited (144 in the RSA-exposed group; 196 in the con-
trol). RA diagnosis confirmation was 7.3% (95%CI,
2.1-12.5%) in RSA group versus 2.7% (95%CI, 0.0-
-5.7%) in control group. RSA effect was positive but
moderate (4.6%) and not statistically significant (95%
CI, 0.0%-11.8%; p=0.222, adjusted for clustering 
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pain, impaired function, and diminished quality of life,
imposing enormous healthcare expenditures and pro-
ductivity losses.

Rheumatoid arthritis (RA) and axial spondyloar thri -
tis (axSpA) are among the most common and impact-
ful inflammatory rheumatic diseases in outpatient cli -
nics.2-4 In Portugal, the reported prevalence of RA is
0.7% and 1.6% for the whole group of SpA (0.3% for
ankylosing spondylitis-AS)5.

Many studies have shown that an early diagnosis of
RA, allowing treatment initiation within 3 months of
symptoms onset, is associated with improved clinical
and radiographic outcomes6-9. However, the goal of
early treatment in RA has so far been difficult to achieve
due to a substantial delay between symptom onset and
diagnosis by a rheumatologist10-11. This delay may 
occur at different levels: (1) patient delay – the time be-
tween symptom onset and first medical appointment
(typically a general practitioner, GP); (2) GP delay – the
time between the initial assessment by the GP and due
referral to a rheumatologist; and (3) hospital delay –
the time between the referral and the first rheumatolo -
gist visit11-12. Several studies show that the delay at
these different levels vary markedly across Europe; for
some countries patient delay was a key component,
while in others GP referral to a rheumatologist was the
most important contributor to the overall delay10.

In Portugal, RA patient flow was analyzed in 2011
by interviewing different healthcare professionals at dif-
ferent organizational levels13. This study showed that
the most important barriers conditioning access to treat-
ment by RA Portuguese patients, were upstream of
rheumatology practice and that efforts were needed at
the primary care level to accelerate the referral process.

Although not formally evaluated, the situation re-
garding axSpA in Portugal is probably similar, with
GPs acting as “gatekeepers” for specialty care. For 
axSpA, early diagnosis and referral are highly recom -
mended, although the evidence that this will result in
improved outcomes is still scarce14-16. Early diagno sis
of SpA is hampered by the fact that the lea ding clini-
cal symptom of AS/axSpA, back pain, is a problem that
most people experience at some point in their life-
time17-18. AS/axSpA is difficult to identify, both by pa-
tients and primary care providers. As a consequence,
the delay between symptoms onset and diagnosis has
been reported to be between 5-10 years19-20, although
improving over the last years21-23.

Overall, findings suggest that future actions to re-
duce diagnosis and treatment delay for both these con-

ditions should be focused at the primary care level in
order to improve referral to rheumatologists. In this
study we conducted a cluster-randomized controlled
trial to evaluate the impact of a set of referral support
actions (RSA) performed in primary care centers, con-
cerning the identification of individuals with possible
RA and axSpA, compared with a control group not ex-
posed to RSA.

Methods

study desIgn And study PoPulAtIon

This was an observational, prospective, randomized
by clusters of primary care units (PCUs) study con-
ducted in Portugal, from July-2012 until June-2015, to
evaluate the impact of the implementation of a set of
RSA for RA and axSpA as compared to standard of care
(without RSA). The study was divided in two sub-
-studies, the RA sub-study and the axSpA sub-study.
Figure 1 presents the study design and patients’ dis-
position.

A total of 28 PCUs and 6 hospitals participated in
this study. The participating sites were distributed
across the 3 main regions (out of 5) of Portugal main-
land, which account for more than 75% of the natio -
nal population. Hospitals were selected by the follow-
ing criteria: the highest referral population in their
region; more than four PCUs covering 30.000-50.000
individuals in its referral area and at least 1 rheuma-
tologist making outpatient consultations.

On their turn, selected PCUs served a population of
30.000-50.000 individuals, had at least 3 primary care
physicians who agreed to participate in the study and
were able to refer patients for rheumatology appoint-
ments to one of the hospitals included in the study.

The target study population included patients be-
tween 18 and 65 years old who had an appointment
with their GP at a participating PCU during the study
period. Investigators from participating PCUs were
asked to recruit all patients who presented: i) periphe -
ral joint symptoms (pain or swelling) lasting more than
4 weeks (RA sub-study) or ii) low back pain lasting at
least 3 months with an onset before 45 years of age 
(axSpA sub-study). Patients who were already followed
by a rheumatologist or had a previous diagnosis of in-
flammatory rheumatic disease were excluded from
both sub-studies. The study protocol was approved by
the Ethics Committee and Administration of the par-
ticipating hospitals and by the corresponding regio nal
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The primary endpoint of this study was the com-
parative (RSA-exposed group versus the control group)
proportion of patients referred by the GP with a sus-
pected RA (RA sub-study) or suspected axSpA 
(axSpA sub-study), who had their diagnosis confirmed
by a rheumatologist. Patients included in the study
from the 4th month through the end of recruitment at
each PCU were considered for this analysis.

reFerrAl suPPort ActIons

A set of RSA was put in place for the RSA PCUs. All ac-
tions were previously validated by the Scientific Com-
mittee of the study, composed by five senior rheuma-
tologists and one senior primary care physician:

1. Disease awareness campaign for RA and axial-
-SpA: Posters and leaflets increasing awareness about
joint symptoms (RA sub-study) and inflammatory back
pain (axSpA sub-study) were displayed in the PCUs
surrounding areas and waiting rooms.

2. Referral criteria: Referral criteria were provided

health administrations responsible for the PCUs.
Appro val from the Portuguese Data Protection Au-
thority (CNPD) was also obtained. All patients gave
written informed consent. Each PCU had at least 1 year
of recruitment and a maximum period of 9 months of
follow-up per patient referred.

The participating PCUs from each referral hospital
were randomly assigned (within clusters) to RSA or con-
trol group (with no intervention). Both RSA and control
PCUs were asked to identify and refer patients, in their
general population, with suspected inflammatory arthri-
tis to the rheumatology unit of the reference hospital. 

The final referral decision was left to the GP. If re-
ferral occurred, patients were followed-up until they
had the first rheumatology appointment and a final
diagno sis, for a maximum period of 9 months after re-
ferral. If a referred patient did not have a first rheuma-
tology appointment or a final diagnosis after the maxi -
mum period of 9 months of follow-up, he was
con sidered as having a non-confirmed diagnosis.

Inclusion Criteria:
Patients with a GP appointment and 18-65 yrs old

RA sub-study: joint symptoms >4 wks
AxSpA Sub-Study: low back pain >3 months; onset <45 y

Patient recruited if fulfills enrollment criteria 
and ICF is signed

RSA-exposed USF Control USF

Patients
not

referred

Patients
not

referred

Patients referred
according referral
recommendations

Rheumatology
appointment

Diagnosis not
confirmed

Diagnosis
confirmed

Patients referred
according to

standard practice

Rheumatology
appointment

Diagnosis not
confirmed

Diagnosis
confirmed

FIgure 1. Diagram illustrating study design
GP: general practitioner; ICF: informed consent form; RA: rheumatoid arthritis; RSA: referral support actions; 
axSpA: axial spondyloarthritis; USF: family health unit; wks: weeks; y, yrs: years
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to RSA PCUs. In the RA sub-study, recruited patients
should have at least one of the following criteria to be
referred: at least one swollen joint; metacarpopha-
langeal (MCP) or metatarsophalangeal (MTP) joints in-
volvement as assessed by the squeeze test (tenderness
on lateral compression of MCP or MTP joints); erythro -
cyte sedimentation rate (ESR) greater than 20mm/
/1st h; C-reactive protein (CRP) greater than 0.6 mg/dL.

In the axSpA sub-study, recruited patients had to
have at least one of the following criteria to be re-
ferred14,24: inflammatory back pain (defined as morning
stiffness greater than 30 minutes, pain at night or in the
early morning and improvement with exercise); positive
testing for HLA-B27 plus rachialgia of unknown cause;
sacroiliitis detected by an imaging method.

3. Educational sessions for GPs: Two educational
sessions of about 30 minutes each (one focusing on RA,
another on axSpA) were performed by a rheumatolo-
gist from the corresponding referral hospital at each
participating PCU. During these sessions the following
topics were discussed: disease definition, main symp-
toms, how to identify swollen and tender joints/in-
flammatory back pain, referral criteria and disease
management. After 3 months of study initiation, at each
PCU, two additional educational sessions (one for RA
and one for axSpA) were again performed by a rheuma-
tologist to discuss practical cases of confirmed and non-
confirmed diagnosis of referred patients.

4. Feedback from the Rheumatologist: a notifica-
tion was sent by the rheumatologist back to the GP des -
cribing, for each patient whether the appropriate refer -
ral criteria were present and if the suspected diagnosis
was confirmed or not. The rheumatologist was res -
ponsible for the diagnosis confirmation, according to the
standard of care in each hospital and with natio nal guide-
lines. For the RA sub-study, the rheumatologist also pro-
vided feedback if any other type of arthritis was found.

control grouP

GPs from PCUs assigned to the control group were not
exposed neither informed about any component of the
RSA. The decision to refer the patient was made 
according to the standard of care. No educational 
sessions, referral recommendations, patient’s disea se
awareness campaign or feedback from the rheu -
matologist was implemented at these PCUs.

dAtA vArIAbles

For both sub-studies data collected included: demo-
graphic characteristics; date of symptoms onset; date of

the first-ever appointment to the GP due to joint symp-
toms/low back pain, independently of the study start
date; date of referral by the GP to the rheumatologist;
date of rheumatology appointment; diagnosis by the
rheumatologist; type of healthcare professionals con-
sulted by the patients before GP appointment due to
joint symptoms/low back pain. Referral criteria assess-
ment by GPs and rheumatologists were also registered
for the RSA-exposed PCUs.

sAMPle sIze cAlculAtIons

Sample size calculations were performed based on the
expected difference in the proportion of patients re-
ferred to rheumatologists who would have their diag-
nosis confirmed between RSA-exposed and control
group. For RA sub-study we estimated that 50% (ex-
pert opinion) of the patients referred by non-RSA-ex-
posed units would have their diagnosis confirmed ver-
sus 80% using the referral matrix (a conservative
approach when comparing with literature that suggests
a value of 90%25). For axSpA study, we estimated that
14% of the patients referred by non-RSA-exposed units
would have their diagnosis confirmed, versus 42% us-
ing the referral matrix17,18 .

Since a cluster randomization was used, the sample
size was adjusted by the design effect (DE), calculated as
follows: DE=1+(nc-1)*ICC (where nc is the mean num-
ber of individuals in the cluster and ICC the theo retical
intra-cluster correlation coefficient with a theoretical va -
lue of 0.0526). The cluster size was also calculated con-
sidering: (1) the estimated number of patients aged be-
tween 25-64 years seen by 3 GPs in one year – 1938
patients (based on regional health authorities reports);
(2) the estimated percentage of patients with joint symp-
toms (10%)27 (RA sub-study) and with low back pain
(8%)27 (axSpA sub-study); (3) the estimated percentage
of patients with joint symptoms for more than 4 weeks
(17% – expert opinion) (RA sub-study) and with in-
flammatory back pain (14% – expert opinion) (axSpA
sub-study); and (4) percentage of patients signing the
Informed Consent Form – 90% (assumption). It was fur-
ther assumed that 50% of the recruited patients would
not be included for the primary endpoint analysis since
this analysis only inclu ded referred patients between
months 4-12 of the RSA program.

Assuming all the previous considerations, for an al-
pha of 0.05 and a power of 80% an estimated sample
size of 422 patients (211 per arm) for RA sub-study
and 350 patients (175 per arm) for axSpA sub-study
was calculated.
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computed together with a corresponding 95% CI. This
proportion was compared between RSA and control
group using the chi-square test after adjustment for clus-
tering effect. The chi-square test statistic was divided by
the DE calculated as described above. Odds ratios (OR)
and corresponding 95% CI were also calculated.

results

study PoPulAtIon

A total of 340 patients were recruited to the RA sub-
-study and 231 patients to the axSpA sub-study, in a to-
tal of 28 participating PCUs [14 exposed to the RSA
program and 14 non-exposed (control group)]. The re-
cruitment was stopped by sponsor’s decision after
achieving 80.5% and 66% of the sample size defined
initially for the RA and the axSpA sub-study, res -
pectively, due to low recruitment rate.

For the RA sub-study a total of 144 (42.4%) patients
belonged to the RSA-exposed PCUs and 196 (57.6%)
to the control group. For the axSpA sub-study 108
(46.8%) patients belonged to the RSA-exposed PCUs
and 123 (53.2%) to the control group.

The characteristics of patients included in both sub-
studies are described in Table I. In general, patients of

stAtIstIcAl AnAlysIs

Statistical analysis was performed at the individual le vel
considering the patient as the statistical unit. Ana lyses
were based on the intention-to-treat principle (patients
were analyzed according to the cluster that their PCU
was allocated to). All statistical tests were two-tailed con-
sidering a significance level of 0.05. Statistical analysis
was performed using IBM SPSS Statistics 19. Patients’
demographics and the other variables were summarized
for both RSA-exposed and control group using descripti -
ve statistics namely absolute and relative frequencies for
qualitative data and counts (n), mean, standard devia-
tion, median, interquartile range, minimum and maxi-
mum for quantitative variables. For comparisons be-
tween groups the following tests were used: chi-square
test for categorical data, t-test for continuous variables or
Mann-Whiney test if normality was rejected.

The proportion of patients with confirmed diagno-
sis was calculated as the total number of patients with
confirmed RA, arthritis or axSpA by the rheumatolo-
gist, divided by the total number of patients referred by
the PCUs physicians with the corresponding suspicion,
and presented in relative frequencies (%) and 95% con-
fidence interval (CI).

The difference in proportions between groups was

tAble I. PAtIents’ chArActerIstIcs, durAtIon oF syMPtoMs And PrevIous vIsIts to other 

heAlthcAre ProFessIonAls (hcP) 

RA sub-study axSpA sub-study
RSA group Control RSA group Control 
(n=144) (n=196) P value (n=108) (n=123) P value

Age (years), mean (SD) 49.8 (9.4) 47.0 (11.3) 0.059b 43.8 (9.7) 40.3 (10.3) 0.002b

Gender (female), n (%) 133 (92.4%) 163 (83.2%) 0.013b 87 (80.6%) 83 (67.5%) 0.024b

Duration of symptomsa, 5.38 (6.35) 4.7 (6.1) 0.379c 10.5 (10.3) 8.5 (8.3) 0.255c

(years), mean (SD)
n=143 n=  193 n =107 n = 118

Previous visits other 
HCP, n (%)
no 99 (68.8%) 140 (71.8%) 67 (62.0%) 73 (59.3%) 0.677
yes 45 (31.3%) 55 (28.2%) 0.543 41 (38.0%) 50 (40.7%)
Professionals, n(%)d

Physiotherapist 27 (60.0%) 32 (59.3%) 0.940 20 (48.8%) 33 (67.3%) 0.075
Orthopedist 19 (42.2%) 29 (53.7%) 0.784 19 (46.3%) 27 (55.1%) 0.408
Others 9 (6.3%) 18 (9.2%) 18 (43.9%) 21 (42.0%)

HCP: healthcare professional; RA: rheumatoid arthritis; RSA: referral support actions; axSpA: axial spondyloarthritis 
a: time between first symptoms (pain/swollen joints) and study inclusion visit, calculated based on difference between these dates plus the
addition of 1 year; b: chi-square unadjusted test; c: Mann-Whitney test; d: percentages calculated within patients with previous visits to
other health professionals
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the RSA and the control group were similar regarding
the demographic characteristics and the duration of
symptoms, in both sub-studies, even though, some sta-
tistically significant differences were found. For both
groups, in both sub-studies, the majority of patients
included were female. The axSpA sub-study showed
that the median age of RSA patients was 5 years hi gher
than the control group. On average, in the RA sub-stu -
dy, patients had symptoms for 5.3 years in the RSA
group and 4.7 years in the control group (p=0.379).
AxSpA sub-study patients had, on average, sym ptoms
for a longer time (RSA: 10.5 years; control: 8.5 years;
p=0.255).

About one-third of the patients included in both
sub-studies had had previous visits to other profes-
sionals (physiotherapist, orthopedist or others) due to
the same symptoms that led the patient to a GP ap-
pointment. This percentage was similar between study
groups in both sub-studies.

ProPortIon oF reFerrAls And conFIrMed 

dIAgnosIs

Figures 2 and 3 describe patient’s distribution by study
group, referral and diagnosis outcome for RA and 
axSpA sub-studies, respectively.

• RA sub-study
In the RA sub-study the proportion of patients re-

ferred by the GP to a rheumatologist, was higher in the
RSA group (66.7%) than in the control group (56.1%).
This difference was statistically significant (p=0.049).
On average, 7.3% (95%CI 2.1-12.5%) of the suspected
diagnosis of RA were confirmed in RSA group versus
2.7% (95%CI 0.0-5.7%) in the control group. RSA 
effect was positive but moderate (4.6%) and not statis-
tically significant (95%CI 0.0-11.8%; p=0.222) (Figu -
re 2). Assuming the best case scenario (i.e., excluding
the missing diagnosis from the sample), on average,
8.9% (95%CI 4.4-17.2%) of the suspected diagnosis of
RA were confirmed in RSA group versus 3.8% (95%CI
1.0-10.7%) in the control group. RSA effect was slight-
ly higher (5.0%) but still not statistically significant
(95%CI -3.2-13.7.0%; p=0.301). Still for this scenario
(i.e., excluding the missing diagnosis from the sample)
the proportion of confirmed arthritis of any type by the
rheumatologist, among the referred patients, was also
assessed showing 17.7% (n=14/79) in the RSA group
and 6.5% (n=5/77) in the control group. This difference
was statistically significant (p=0.032). 

In order to evaluate the global effectiveness of the
RSA program, the proportion of patients with con-

RA sub-study
 n=340

Non-referred
 n=48

RA confirmed
diagnosis

 n=7

Non-confirmed
diagnosis

n=89 (17 missing)

Referred
 n=96

Non-referred
 n=86

Referred
 n=110

RSA group
 n=144

Control group
 n=196

RA confirmed
diagnosis

 n=3

Non-confirmed
diagnosis

n=107 (32 missing)

FIgure 2. Patients’ disposition in RA sub-study for the whole period of the RSA program, since the beginning until the end of study
(“missing” refer to patients who, although referred by the GP, did not have a rheumatology appointment during the follow-up period
of 9 months)
RA; rheumatoid arthritis; GP: general practitioner; RSA: referral support actions
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sus 5.6% (95%CI, 0.0-11.73%) in the control group.
RSA effect was positive (3.1%) but not statistically sig-
nificant (95%CI, -7.5-12.9%; p=0.568) (Figu-re 3). As-
suming the best case scenario (i.e., excluding the miss-
ing diagnosis from the sample), on average, 17.6%
(95%CI 10.2-39.5%) of the suspected diagnosis of RA
were confirmed in RSA group versus 10.3% (95%CI
3.6-26.4%) in the control group. RSA effect was high-
er (6.1%) but still not statistically significant (95%CI -
13.7-23.7%; p=0.477).

The proportion of referred patients with confirmed
diagno sis included from month 4 of the RSA program
to its end was 8.3% (95%CI, 0.0-17.3%) in the RSA-
-exposed group versus 5.7% (95%CI, 0.0-13.4%) in
the control group. RSA effect was positive (2.6%) but
not statistically significant (95%CI, -11.4-16.7%;
p=0.694).

A considerable proportion of patients referred to the
rheumatologist due to suspected axSpA didn’t have a
first appointment within the maximum period of 9
months (51% in RSA and 46% in the control group)
and were considered as non–confirmed diagnoses un-
less otherwise stated.

AnAlysIs oF delAy tIMes

Analysis of the delay times from patient initial sym -

firmed diagnosis within the group of referred patients
was calculated, including only referred patients en-
rolled from month-4 of the RSA program until the end
of the program at each PCU. At month-4, all educa-
tional sessions had already taken place (at day 1 and
month 3) and the RSA program training was comple -
ted. Under these conditions a value of 8.6% (95%CI
1.4-15.8%) in RSA-exposed group was obtained versus
2.6% (95%CI, 0.0-6.2%) in the control group. The RSA
effect for this period was positive (6.0%) and higher
when compared with the whole RSA program but still
not statistically significant (95%CI 0.0-16.2%;
p=0.184, adjusted for clustering effect).

A considerable proportion of patients referred to the
rheumatologist didn’t have a first appointment within
the maximum period of 9 months (16% in RSA and
29% in the control group) and were considered as
non–confirmed diagnoses unless otherwise stated.

• AxSpA sub-study
In the axSpA sub-study the proportion of patients re-

ferred by the GP to a rheumatologist was higher in the
RSA (64.5%) than in the control group (43.9%;
p=0.002). About 8.7% (95%CI, 2.1-15.4%) of the pa-
tients referred in the RSA group had the suspected 
axSpA diagnosis confirmed by the rheumatologist ver-

AxSpA
sub-study

n=231

Non-referred
 n=39

Confirmed
diagnosis

 n=6

Non-confirmed
diagnosis

n=63 (35 missing)

Referred
 n=69

Non-referred
 n=69

Referred
 n=54

RSA group
 n=108

Control group
 n=123

Confirmed
diagnosis

 n=3

Non-confirmed
diagnosis

n=51 (25 missing)

FIgure 3. Patients’ disposition in axSpA sub-study for the whole period of the RSA program, since the beginning until the end of
study. “Missing” refer to patients who, although referred by the GP, did not have a rheumatology appointment during the 
follow-up period of 9 months. 
axSpA: axial spondyloarthritis; GP: general practitioner; RSA: referral support actions
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higher for the control group, none of these differences
were statistically significant (p=0.390; p=0.153;
p=0.319, respectively Table II).

• AxSpA sub-study
In the axSpA sub-study patients went to a GP 

appointment due to rachialgia 1.42 years (median
time) after symptoms onset in the RSA group and 0.42
years in the control group. The median time between
first GP appointment and GP referral was 3.25 years in
the RSA group versus 4.92 years in the control group.
The median time between GP referral and first 
appointment with a rheumatologist was of 0.25 (IQR:
0.25) years for both RSA and control groups. The diffe -
rences between groups for these delays showed p-va -
lues of 0.013, 0.017 and 0.336, respectively.

ptoms until rheumatologist diagnosis was also evalua -
ted for both groups in both sub-studies at 3 levels: pa-
tient delay, GP delay and hospital delay (Table II).

• RA sub-study
In the RA sub-study, patients went to a GP appoint-

ment (patient delay) 0.17 years (median time) after
symptoms onset in the RSA group and 0.08 years in
the control group. For the same sub-study the median
time between first GP appointment and GP referral (GP
delay) was 1.75 years in the RSA group versus 2.92
years in the control group. Lastly, the time between GP
referral and first appointment with rheumatologist
(hospital delay) resulted in a median time of 0.17 (IQR:
0.25) years in the RSA group and 0.25 (IQR: 0.17)
years in the control group. Although delay times where

tAble II. delAy tIMes FroM PAtIent InItIAl syMPtoMs untIl the rheuMAtologIst dIAgnosIs, For 

rA sub-study And axspA sub-study At 3 levels: PAtIent delAy, gP delAy And hosPItAl delAy 

RA sub-study axSpA sub-study
RSA group Control group RSA group Control group 
(n=144) (n=196) (n=108) (n=123)

Time from symptoms onset to first GP appointment due to symptoms – Patient delay
n 140 189 105 111
Mean, years 2.19 1.82 5.69 3.43
95% CI 1.47-2.92 1.12-2.52 4.05 2.38-4.49
Median, years 0.17 0.08 1.42 0.42
95% CI 0.12-0.21 0.04-0.12 0.47-2.37 0.11-0.72
Log-rank p-value 0.390 0.013

Time from first GP appointment to referral to rheumatologist – GP delaya

n 134 186 93 100
Mean, years 4.38 5.56 6.17 12.10
95% CI 2.77-5.99 3.61-7.51 3.99-8.35 6.75-17.44
Median, years 1.75 2.92 3.25 4.92
95%CI 1.02-2.48 1.57-4.27 2.21-4.29 3.33-6.50
Log-rank p-value 0.153 0.017

Time from GP referral to first rheumatologist appointment – Hospital delayb

RSA group Control group RSA group Control group 
(n=96) (n=110) (n=69) (n=54)

n 81 79 47 38
Mean, years 0.21 0.24 0.21 0.24
95% CI 0.18-0.24 0.22-0.27 0.16-0.25 0.20-0.29
Median, years 0.17 0.25 0.25 0.25
95%CI 0.13-0.21 0.23-0.27 0.19-0.31 0.20-0.30
Log-rank p-value 0.319 0.336

CI: Confidence Interval; GP: General Practitioner; RA: Rheumatoid Arthritis; RSA: Referral Support Actions; axSpA: axial Spondyloarthritis
a) In patients not referred until the end of the study, the time was censored at one-year after study inclusion  visit (end of the follow-up
period); b) Referred patients that not had a first rheumatology appointment during the duration of the study were removed from the analysis
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AgreeMent between reFerrAl crIterIA 
Assessed by gP versus rheuMAtologIst 
In the rsA-exPosed grouPs

The agreement between the GP and rheumatologist as-
sessments of the referral criteria is described in Table III
for the group of referred patients who had a final dia -
gnosis (whether confirmed or not) from the RSA group
in the RA sub-study.

For RA the highest agreement level was seen in CRP
criteria where the two specialties were in accordance in
81.3% of the cases, followed by ESR criteria (78%).
Squeeze MTF test had a moderate agreement (73.9%).
The criteria with the lowest level of agreement were
evaluation of swollen joints and squeeze MCP test
(23.1% and 36.5%, respectively). Nevertheless, it
should be highlighted that a considerable number of as-
sessments were missing when compared to the num-
ber of referred patient in RSA-exposed group (n=96),
mainly regarding squeeze MTF test and CRP.

For the axSpA sub-study these assessments were not
available in more than half of the patients referred in the
RSA-exposed patients (n=69). For rachialgia assess-
ment (n=38), specialists were in accordance in only
36.8% of the cases. For sacroiliitis assessments values
were only obtained for 17 patients and only 3 patients
had assessments of HLA-B27.

dIscussIon

This study showed that actions for supporting referral

of patients with suspected RA or axSpA from GPs to
rheumatologists can have a favorable effect as demons -
trated by the higher number of confirmed diagnosis
among referred patients. Although differences were not
statistically significant when looking at definitive diag-
nosis (RA or axSpA), a statistically significant differ-
ence was verified in the RA sub-study when arthritis di-
agnosis was considered. Additionally, a higher number
of patients were referred by GPs to rheumatologist in
the RSA versus control group, which can be justified by
increased confidence and awareness for referring this
type of patients.

Our findings are consistent with previous reported
increases in referral quality in similar intervention stu -
dies28-29. A dissemination of referral guidelines com-
bined with education activities can indeed improve re-
ferral quality between primary and specialist health
care, which is consistent with the conclusions of a
Cochrane review30.

The SIARA study also captured real data informa-
tion about patient flow with RA and axSpA in Portugal.
This analysis confirms our initial assumption that, in
Portugal, the GP referral to the rheumatologist is a ma-
jor contributor to the overall delay until final RA/
/axSpA diagnosis13, reaching median values as high as
almost 5 years in the axSpA sub-study, and 3 years in
the RA sub-study. Patient’s access to healthcare and
treatment differs significantly among Europeans coun-
tries. Raza et al. published a report that showed differ-
ent realities among RA patients across different Euro-

tAble III. AgreeMent between reFerrAl crIterIA evAluAted by the gP versus rheuMAtologIst In

rsA grouP For the rA sub-study (n=96) 

Rheumatologist assessment
Kappa Observed 

GP assessment Yes No P-value agreement
At least one swollen joint, Yes 11 15.9% 52 75.4% 0.002 23.1%
n (%) No 1 1.4% 5 7.2% 0.961
Squeeze MCP test positive, Yes 8 12.7% 40 63.5% 0.087 36.5%
n (%) No 0 0.0% 15 23.8% 0.091
Squeeze MTF test positive, Yes 5 21.7% 4 17.4% 0.430 73.9%
n (%) No 2 8.7% 12 52.2% 0.036
ESR> 20mm/1st h, n (%) Yes 16 32.0% 10 20.0% 0.566 78.0%

No 1 2.0% 23 46.0% <0.001
CRP> 0.6 mg/dL, n (%) Yes 11 34.4% 6 18.8% 0.632 81.3%

No 0 0.0% 15 46.9% <0.001

CRP: c-reactive protein; ESR: erythrocyte sedimentation rate; GP: general practitioner; MCP: metacarpophalangeal; MTP: metatarsophalangeal;
RA: rheumatoid arthritis; RSA: referral support actions
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pean countries concluding that to reduce the overall
delay, a detailed understanding of each component is
required10. In this report10, delay from the initial as-
sessment by the GP to referral to a rheumatologist was
an important contributor to overall delay, with a me-
dian value of at least 8 weeks for 7 of the 10 centers an-
alyzed. This conclusion shows that in Portugal this de-
lay is way more serious than in other countries across
Europe, showing, again, the relevance of these educa-
tion programs. Other studies conducted in Portugal
also raised the importance of a better characterization
of patients’ access to healthcare system and to treat-
ment by rheumatologists in order to improve the stan-
dard of care in RA13,31. By analyzing the delay times in
both sub-studies, we may conclude that patients who
had low back pain with an onset age before 45 years old
took more time to seek medical advice from a GP when
compared with patients with joint periphe ral symp-
toms (RA sub-study). For RA patients, when compared
with other European countries, this study shows that
Portugal has again values of patient delay and hospital
delay higher than the majority (median values between
2-22 weeks and 1-11 weeks, respecti ve ly)10. Addition-
ally, since about a quarter of the patients in both sub-
studies did not have a first rheumato logist appointment
within the 9-month period con sidered, hospital delay
is underestimated. Nevertheless, both patient delay and
hospital delay have still lower values when compared
to the GP delay, which accounts as the most important
contributor for the overall delay.

Analysis of the agreement between referral criteria
assessed by GP versus Rheumatologist in the RSA-ex-
posed groups showed low agreement rates in the
rheumatologic examination, particularly in MCP joint
assessments. This highlights the need for continuous
education of GPs on rheumatologic examination or, al-
ternatively, not to expect GPs to refer patients based on
these signs. Additionally, low agreement rates were
veri fied for the lab test, which is justifiable by the lag
time between the lab test requested by the GP and the
one performed by the rheumatologist combined with
the fluctuating character of inflammatory diseases and
possible treatment interventions by the GP. 

Limitations of this study include the small sample
size obtained for both sub-studies due to low recruit-
ment rate but also the considerable number of patients
where the confirmation of the rheumatologist is miss-
ing since hospitals had a larger waiting time than ini-
tially expected. These limitations resulted in very low
numbers of confirmed diagnoses which didn’t allow

for more complex analyses (e.g: logistic regression,
gene ralized estimating equations). Another drawback
was the referral criteria used that was broad and not
specific, especially for RA. Additionally, a different pro-
cedure was created at PCUs for patients’ referral to the
rheumatologist in both groups in both sub-studies.
This procedure was created to allow a quick signaliza-
tion of the patients that were participating in the study
at the hospitals but that may led to patients being re-
ferred more rapidly than they would as standard of
care, conducting to an underestimation of the hospital
delay time described above. Using a cluster randomi -
zation also has limitations. It is possible that partici-
pants within one cluster share certain characteristics,
such as the same quality of care, which may result in a
substantial loss of power. Therefore we choose to ad-
just the cluster effect in the sample size calculation and
in the data analysis32. Clinical research in primary care
is still a challenge. GPs have a high number of patients
that are attended intermittently in visits with limited
time and additional organizational issues leave them
with limited time for research. The fact that clinical re-
search has historically been conducted in secondary
care settings can also explain the lower motivation of
GPs to clinical research33. 

In conclusion, SIARA study showed that actions
supporting patient’s referral with suspected RA or 
axSpA can have a favorable effect, especially when eval-
uating the impact on the referral and diagnosis of pa-
tients with arthritis in the RA sub-study. This study also
showed that primary care is the most relevant contrib-
utor to the overall delay between symptom onset and
the diagnosis by a rheumatologist. Thus, GPs are ac ting
as “gatekeepers” to the rheumatologist, therefore de-
laying treatment initiation to patients with RA and 
axSpA. We believe that this sort of referral programs,
especially with more intensive schemes (e.g. more fre-
quent training/educational sessions), should be further
considered by healthcare deciders in order to improve
early diagnosis of RA and SpA, and hopefully health
outcomes of these patients.

AcknowledgeMents
The authors would like to acknowledge the contribution of the follo -
wing investigators: Alexandra Bernardo, Sofia Pimenta, Eva Mariz,
Maria do Céu Maia, José Pinto, José Brito, Carlos Vaz, Iva Brito [Cen-
tro Hospitalar de São João] Patrícia Pinto [Centro Hospitalar de Vila
Nova de Gaia-Espinho], Augusto Faustino, Filipe Barcelos [Institu-
to Português de Reumatologia], Helena Canhão, Maria João Saave-
dra, Elsa Sousa, Silvia Fernandes, Carlos Miranda Rosa [Centro Hos-
pitalar Lisboa Norte], Cátia Duarte, Maria João Salvador, Ricardo
Ferreira [Centro Hospitalar Universitário de Coimbra], Catarina



ÓRGÃO OFICIAL DA SOCIEDADE PORTUGUESA DE REUMATOLOGIA

50

sIaRa study

Ambrósio, Inês Cunha, Filipa Farinha, Tiago Meirinhos, Maria Céu
Morais [Centro Hospitalar Baixo Vouga], Fernando Filgueiras, José
Teixeira Pinto, João Costa Leite, Sandra Alves Sousa, Paulo Ferreira
da Silva, Margarida Pinto, José Pouças Martins, Nuno Calvão Pinto
[USF Alto da Maia], Arlete Damas, Maria Conceição Barros, Catari-
na Assunção, Filipa Tavares, Cristina Sousa, Filomena Moura, Rosa -
lina Pirraco [USF Lidador], Costa Lima, Maria do Carmo Gonçalves,
Margarida Pereira, Joaquina Filipe, Jaime Cavadas, Rosa Maria Sil-
va, Manuela Ruivo, Helena Faria, Paula Guimarães, Ermelinda Alves,
Nina Monteiro [USF Porto Centro], Susana Figueiredo, Sofia Pisco,
Conceição Torres [USF Saúde em Família], Ana Varandas, Arminda
Dias, Artur Monsanto, Maria das Dores Silva [USF Bela Saúde],
Dagoberto Moura, Maria José Corral, José Manuel Sousa, Raquel Pi-
menta da Rocha, Vânia Guedes, Marina Rodrigues, Sandra Ventu-
ra, Maria Luísa Leal [USF Faria Guimarães], Joana Araújo, Joana
Marques Moura, Raquel Aires Pereira, Sónia Ferreira, Cândida Lopes
[USF Ponte Velha], Sónia Bela de Morais Cardoso, Aida Sofia 
Guerra Fernandes, Maria Lurdes Moreira, Ana Maria Rodrigues
[USF Vil’alva], Sousa Pinto, Manuel Sousa, Raquel Freitas, Ana
Mourão, Silvia Sacramento, Ana Paula Lemos [USF Canelas], Mar-
garida Ferreira, Diana Martins, Filomena Sá, José Luis Fernandes
[USF Nova Salus], Silva Henriques, Tiago Vilarinho, Ilda Lagoa,
Nuno Leite, Cândida Guedes, Lília Oliveira [USF São Félix da Mar-
inha], Cristiana Leite, Maria José Morato, Salomé Leite, Pedro
Araújo, Dalila Pires de Carvalho [USF Arco do Prado], Maria João
Anísio, Jorge Caixinhas, Ângelo Prinso [USF São Marcos], Hernâni
Sousa, Ana Maria Almeida Cavaleiro, Margarida Duarte, José An-
tónio Freire Brito, Catarina Rino, Vasco Rodrigues Freire, Amélia
Nunes [USF São Evangelista dos Lóios], Helena Miguéis, Ana San-
tana, Ivo Reis [USF Colares], Rosalina Ramos, Guilherme Ferreira,
Marta Cardoso, Luisa Pires, Silvia Gonçalves, Raul Girao [USF Monte
Pedral], Helena Lopes, Nuno Florêncio, Paulo Estrela, Inês Barreiro,
Sara Cardoso, Ana Cristina Correia, Joana Costa, Paula Silva, Pedro
Miguel Alves, Patricia Ferreira, Ana Cebolais [USF Conchas], Lucília
Martinho, Maria Helena Coutinho, Alexandra Castro, João Ramos,
Sandra Abril, Mariana Lameiras [USF Carnide Quer], Luísa Carva -
lho, Teresa Guerra, Fátima Matos, Magali Abreu, Paulo Goucha, Isa -
bel Coelho, Manuela Matos, Joana Andrade, Leonice Furtado [USF
Gerações], Filomena Lima, Filipa Nóbrega, Maria de Deus Fernan-
des, Vicência Bandeiras [USF Alba Saúde], Elisabete Neto, Cláudia
Paulo, Lígia Martins, Patricia Cardoso, Carla Sérgio, Catarina Betten -
court, Eloisa Sobreira, Joana Carvalho, Susete Simões, Nuno Rosa,
Patricia Ladeiro, Carla Mendes, Marta Pessoa, Tânia Oliveira [USF
Buarcos], Laura Parra, Rui Nogueira, Isabel Jacob, Isabel Bispo, Ivo
Reis [USF Briosa], José Miguel F. Conceição, Rosália Pereira, Fer-
nando Pais e Pinto, Luís de Almeida, Carla Santos Silva, Ana Sacra-
mento, Patrícia Rita, Carolina Roque, Leandro Fabião, Carolina Aires,
Rui Moreira, Liliane Carvalho, Ana Cristina Pereira [USF Condeixa],
Marília Dias Pereira, João Pedro Macedo Vale, Arão Zaqueu Sam-
bango, Ana Cristina Gonçalves Engrossa de Leon Mota, Ana Patricia
Pinto, Engrácia lopes Saturnino de Sousa e Oliveira, Cristina Freitas
Martins, Sara Dinis [USF Trevim Sol], Ana Padrão, Maria Manuel
Cunha, Margarida Motta [USF Salinas], Sandra Almeida, Ion Cojo-
caru, Sónia Gala[USF Beira Ria], José Carlos Marinho, João Terrível,
Nantília Barbosa, Susana Marques, Ana Paula Galante, Inês Silva,
Joana Oliveira Baptista [USF Santa Joana], Verónica Colaço, Joana
Dias, Joana Sequeira, Julieta Pousa, Catarina Sebe [USF Flor de Sal]

FundIng InForMAtIon 
Assistance with the study: Medical writing and/or editorial assis-
tance was provided by Carolina Moura, PhD of C3B-Clinical Re-

search. This assistance was funded by Merck Sharp & Dohme, Lda,
Portugal. Statistical support was provided by Catarina Silva, BSc, of
Eurotrials – Scientific Consultants, Lisboa and funded by Merck
Sharp & Dohme, Lda, Portugal. 
Financial support: Merck Sharp & Dohme, Lda, Portugal provided
financial support for the non-interventional study (Protocol Nr
MK8259-11).

conFlIct oF Interests 
Conflicts of interest: Raquel Dezerto and Rui Mesquita are employ-
ees of MSD Portugal. Pedro Laires was an employee of MSD Portu-
gal at the time the study was conducted. João Eurico Fonseca has
received unrestricted research grants or acted as a speaker for 
Abbvie, Ache, Amgen, Biogen, BMS, Janssen, Lilly, MSD, Novartis,
Pfi zer, Roche, UCB.

corresPondence to
Raquel Dezerto
Merck Sharp & Dohme, Lda, Portugal 
Quinta da Fonte, 19 Edifício Vasco da Gama 
2770-192 Paço de Arcos, Portugal
E-mail: raquel.dezerto@merck.com

reFerences
1. Global Burden of Disease Study 2013 Collaborators. Global, re-

gional, and national incidence, prevalence, and years lived with
disability for 301 acute and chronic diseases and injuries in 188
countries, 1990–2013: a systematic analysis for the Global Bur-
den of Disease Study 2013. Lancet 2015; 386: 743-800.

2. Scott DL, Smith C, Kingsley G. What are the consequences of
early rheumatoid arthritis for the individual?. Best Pract Res
Clin Rheumatol 2005; 19: 117–136.

3. Boonen A, van der Linden SM. The Burden of Ankylosing
Spondylitis. J Rheumatol Suppl 2006; 78:4-11.

4. Taylor PC, Moore A, Vasilescu R, Alvir J, Tarallo M. A structured
literature review of the burden of illness and unmet needs in pa-
tients with rheumatoid arthritis: a current perspective. Rheuma-
tol Int 2016; 36:685-695.

5. Branco JC, Rodrigues AM, Gouveia N et al. Prevalence of
rheumatic and musculoskeletal diseases and their impact on
health-related quality of life, physical function and mental
health in Portugal: results from EpiReumaPt– a national health
survey. RMD Open 2016; 2:e000166.doi:10.1136/rmdopen-
2015-000166.

6. Anderson JJ, Wells G, Verhoeven AC, Felson DT. Factors pre-
dicting response to treatment in rheumatoid arthritis: The im-
portance of disease duration. Arthritis Rheum 2000; 43:22-9.

7. Nell VPK, Machold KP, Eberl G, Stamm TA, Uffmann M, Smolen
JS. Benefit of very early referral and very early therapy with dis-
ease-modifying anti-rheumatic drugs in patients with early
rheumatoid arthritis. Rheumatol 2004; 43:906-914.

8. Combe B, Landewe R, Lukas C et al. EULAR recommendations
for the management of early arthritis: report of a task force of
the European Standing Committee for International Clinical
Studies Including Therapeutics (ESCISIT). Ann Rheum Dis
2007; 66:34-45.

9. Lard LR, Visser H, Speyer I, vander Horst-Bruinsma IE, Zwin-
derman AH, Breedveld FC, Hazes JM. Early versus delayed treat-
ment in patients with recent-onset rheumatoid arthritis: com-
parison of two cohorts who received different treatment
strategies. Am J Med 2001; 111:446-451.



ÓRGÃO OFICIAL DA SOCIEDADE PORTUGUESA DE REUMATOLOGIA

51

Fonseca Je et al

10. Raza K1 Stack R, Kumar K et al. Delays in assessment of pa-
tients with rheumatoid arthritis: variations across Europe. Ann
Rheum Dis 2011; 70:1822-1825.

11. Villeneuve E, Nam JL, Bell MJ et al. A systematic literature re-
view of strategies promoting early referral and reducing delays
in the diagnosis and management of inflammatory arthritis. Ann
Rheum Dis 2013; 72:13-22.

12. Bykerk V, Emery P. Delay in receiving rheumatology care leads
to long-term harm. Arthritis Rheum 2010; 62:3519-3521.

13. P Laires PA, Mesquita R, Veloso L, Martins AP, Cernadas R, Fon-
seca JE. Patient’s access to healthcare and treatment in rheuma-
toid arthritis: the views of stakeholders in Portugal. BMC Mus-
culoskeletal Disorders 2013; 14:279.

14. Sieper J, Rudwaleit M. Early referral recommendations for anky-
losing spondylitis (including pre-radiographic and radiogra -
phic forms) in primary care. Ann Rheum Dis 2005; 64:659-
-663.

15. Brandt HC, Spiller I, Song IH, et al. Performance of referral re -
commendations in patients with chronic back pain and sus-
pected axial spondyloarthritis. Ann Rheum Dis 2007; 66:1479-
-1484.

16. Smolen JS, Braun J, Dougados M, Emery P. Treating spondy-
loarthritis, including ankylosing spondylitis and psoriatic arthri-
tis, to target: recommendations of an international task force.
Ann Rheum Dis 2014; 73:6-16.

17. Deyo RA, Weinstein JN. Low Back Pain. N Engl J Med 2001;
344:363-370.

18. Sieper J, van der Heijde D, Landewé R. New criteria for inflam-
matory back pain in patients with chronic back pain: a real pa-
tient exercise by experts from the Assessment of Spondy-
loArthritis international Society (ASAS). Ann Rheum Dis 2009;
68:784-788.

19. Feldtkeller E, Bruckel J, Khan MA. Scientific contributions of
ankylosingspondylitis patient advocacy groups. Curr Opin
Rheumatol 2000; 12:239–247.

20. Feldtkeller E, Khan M, van der Heijde D, van der Linden S,
Braun J. Age at disease onset and diagnosis delay in HLA-B27
negative vs. positive patients with ankylosing spondylitis.
Rheumatol Int 2003; 23:61-66.

21. Salvadorini G, Bandinelli F, Delle Sedie A, et al. Ankylosing
spondylitis: how diagnostic and therapeutic delay have changed
over the last six decades. Clin Exp Rheumatol 2012;
30:561–565.

22. Masson Behar V, Dougados M, Etcheto A. Diagnostic delay in 
axial spondyloarthritis: A cross-sectional study of 432 patients.
Joint Bone Spine 2016, http://dx.doi.org/10.1016/j.jb-
spin.2016.06.005.

23. Sørensen J, Hetland ML. Diagnostic delay in patients with
rheumatoid arthritis, psoriatic arthritis and ankylosing
spondylitis: results from the Danish nationwide DANBIO re -
gistry. Ann Rheum Dis 2013; 74:e12.

24. Poddubnyy D, Vahldiek J, Spiller I, Buss B, Listing J, Rudwaleit
M, Sieper J. Evaluation of 2 screening strategies for early iden-
tification of patients with axial spondyloarthritis in primary care.
J Rheumatol 2011; 38:2452-2460.

25. GUIPCAR Group. Clinical practice guideline for the manage-
ment of rheumatoid arthritis in Spain. 2007:301.

26. Murray DM, Varnell SP, Blitstein JL. Design and Analysis of
Group-Randomized Trials: A Review of Recent Methodological
Developments. Am J Public Health. 2004;94(3):423-432.

27. Faustino A. Epidemiologia e importância Económica e Social
das doenças reumáticas – Estudos Nacionais. Acta Reum Port
2002; 27:21-36.

28. Wåhlberg H, Valle PC, Malm S, Broderstad AR. Impact of re-
ferral templates on the quality of referrals from primary to sec-
ondary care: a cluster randomised trial. BMC Health Serv Res
2015; 15:353.

29. Jiwa M, Walters S, Mathers N. Referral letters to colorectal sur-
geons: the impact of peer-mediated feedback. Br J Gen Pract
2004; 54:123-126.

30. Grimshaw JM, Winkens RA, Shirran L, Cunningham C, May-
hew A, Thomas R, Fraser C. Interventions to improve outpatient
referrals from primary care to secondary care. Cochrane
Database Syst Rev 2005 20;(3):CD005471.

31. Laires PA, Exposto F, Mesquita R, Martins AP, Cunha-Miranda
L, Fonseca JE. Patients’ access to biologics in rheumatoid arthri-
tis: a comparison between Portugal and other European coun-
tries. Eur J Health Econ 2013; 14:875-885.

32. Campbell MK, Mollison J, Steen N, Grimshaw JM, Eccles M.
Analysis of cluster randomized trials in primary care: a practi-
cal approach. Fam Pract 2000; 17:192-196.

33. Colwell B, Mathers N, Ng CJ, Bradley A. Improving recruitment
to primary care trials: some lessons from the use of modern mar-
keting techniques. Br J Gen Pract 2012; 62:496-498. 


