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Abstract

Background: No previous studies have characterized a patient’s experience of rheumatoid arthritis (RA) management in
Greece and unmet needs may exist despite a broad range of available treatments. Therefore, we assessed quality of life
(QoL), functional ability, and healthcare resource utilization in patients with established RA and receiving treatment in a
tertiary care setting in Greece.

Methods: This was a prospective, observational cohort of patients aged ≥18 years, receiving any type of treatment for RA,
and followed for 12months at 7 rheumatology referral centers across mainland Greece (NCT01001182). Patient data were
collected at the initial visit and 3, 6, and 9 months. QoL was evaluated using the Euro Quality of Life-5 dimensions
questionnaire (EQ-5D) and functional ability was evaluated using the Health Assessment Questionnaire (HAQ).

Results: A total of 210 patients with RA were enrolled (76.7% women, mean ± standard deviation [SD] age: 59.1
± 12.6 years, median [interquartile range] disease duration: 11.9 [5.0–16.0] years). Baseline mean ± SD EQ-5D and
HAQ scores were 0.57 ± 0.32 and 0.75 ± 0.63, respectively, and remained largely unchanged throughout the study.
Post-hoc comparison showed that patients receiving non-biologic disease-modifying antirheumatic drugs (non-bDMARDs)
had significantly higher EQ-5D and lower HAQ-DI scores compared with those receiving biologic DMARDs. A majority of
patients reported having difficulty doing housework or other duties (61.4 and 61.9%, respectively), and 55.2% reported
needing external support for these tasks. Positive correlation was observed between QoL and functional ability.
Hospitalization at least once during the study occurred in 9.5% of the patients, and 12.5% of these cases were due to
exacerbation of RA. At baseline, 52.4% of the patients were retired, with 38.5% of retirees having retired early due to RA.
Among the patients who were retired at baseline, the mean ± SD period from actual retirement to expected retirement
age was 12.1 ± 8.1 years.

Conclusion: QoL and functional ability were positively correlated in patients with long-standing RA, with a large proportion
showing impairments in both. Timely, target-oriented treatment initiated as soon as possible after diagnosis may help to
improve patient-reported outcomes and limit the burden of RA.

Trial registration: ClinicalTrials.gov NCT01001182. Registered 23 October 2009.

Keywords: Rheumatoid arthritis, Quality of life, Patient-reported outcomes, Disease-modifying antirheumatic drug, Health
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© The Author(s). 2019 Open Access This article is distributed under the terms of the Creative Commons Attribution 4.0
International License (http://creativecommons.org/licenses/by/4.0/), which permits unrestricted use, distribution, and
reproduction in any medium, provided you give appropriate credit to the original author(s) and the source, provide a link to
the Creative Commons license, and indicate if changes were made. The Creative Commons Public Domain Dedication waiver
(http://creativecommons.org/publicdomain/zero/1.0/) applies to the data made available in this article, unless otherwise stated.

* Correspondence: boumpasd@uoc.gr
1School of Medicine, National and Kapodistrian University of Athens, Athens,
Greece
6ATTIKON University Hospital, 1 Rimini Str, Chaidari, 124 62 Athens, Greece
Full list of author information is available at the end of the article

Boumpas et al. Health and Quality of Life Outcomes           (2019) 17:73 
https://doi.org/10.1186/s12955-019-1127-8

http://crossmark.crossref.org/dialog/?doi=10.1186/s12955-019-1127-8&domain=pdf
https://clinicaltrials.gov/ct2/show/NCT01001182
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/publicdomain/zero/1.0/
mailto:boumpasd@uoc.gr


Background
Rheumatoid arthritis (RA) is an autoimmune disease that
causes inflammation and progressive destruction of the
joints, leading to functional disability and potentially to
partial immobility and/or severe pain [1]. The pain and fa-
tigue associated with RA, in addition to the loss of func-
tion caused by joint damage, negatively impact a patient’s
quality of life (QoL). Patients with RA can experience dif-
ficulties in performing simple everyday tasks [2–4], which
can in turn affect their ability to care for themselves to
such an extent that they require external support. The loss
of physical function in patients with RA can also cause
work-related challenges, such as decreased productivity or
early retirement due to an inability to work [3–5]. Further-
more, patients with RA have an increased risk of develop-
ing comorbidities [6], including cardiovascular diseases,
respiratory infections, and malignancies. These comorbid-
ities occur in patients with RA partly as a side effect of the
medications commonly used to treat the disease [7] and
partly as a consequence of the ongoing inflammatory ac-
tivity [8]. Overall, the burden of the disease has a severe
impact on the physical and emotional well-being of indi-
vidual patients, as well as on society as a whole [9, 10].
Currently available therapies for RA aim to induce re-

mission or low disease activity in order to reduce disabil-
ity, limit the negative impact on QoL [11, 12], and
control the overall utilization of healthcare resources as-
sociated with management of the disease. The use of
conventional synthetic disease-modifying antirheumatic
drugs (csDMARDs) is recommended as first-line ther-
apy, followed by the use of combination therapy with
csDMARDs and either biologic DMARDs (bDMARDs)
or targeted synthetic DMARDs (tsDMARDs) in patients
who fail to respond to csDMARDs [13, 14]. However,
factors able to predict a patient’s response to a specific
treatment have not yet been identified and therefore
current therapies may not always perfectly match an in-
dividual’s needs, with treatment adjustment or switching
often required in non-responders.
If appropriate control of RA is not achieved in a timely

manner then patients are unlikely to attain optimal dis-
ease status [14]. A recent study has shown that a shorter
time to remission is associated with a longer period of
sustained remission [15]. If the treatment goal for pa-
tients with RA is set as early remission or low disease
activity then they should experience less joint damage
and less disease progression [16], which will also be
maintained for a longer period of time. The findings
from these studies suggest that treatment initiation at
the appropriate time during the disease course is crucial
for achieving optimal health outcomes.
To the authors’ knowledge, there have been no previous

studies of patients with RA in Greece that have assessed
the impact of available treatments and treatment strategies

on QoL, disease-related parameters, and the ability of
patients to care for themselves and work. Therefore, we
conducted an observational, non-interventional study to
evaluate these three variables in patients with RA attend-
ing Greek tertiary referral centers and then performed a
subsequent post-hoc comparison of data from patients re-
ceiving treatment with bDMARDs with data from patients
receiving non-bDMARDs.

Methods
Study design and patients
This study was conducted in Greece between June 2010
and April 2012, and was a prospective, observational
epidemiological cohort of patients with RA at any dis-
ease stage. Patients aged ≥18 years of age and receiving
any treatment for RA were eligible for inclusion and
were enrolled from 7 rheumatology clinics in academic
hospitals and regional referral centers throughout main-
land Greece. Patients were also required to have a con-
firmed diagnosis of RA by the investigating physician,
which was made according to the usual practice at each
of the study sites, in order to be included. Patients were
excluded from the study if they were enrolled in any
simultaneous, interventional clinical trials. Patients were
sequentially enrolled in the order that they visited the
clinic until the predefined number of patients was
reached at each site. A total of 210 patients was initially
planned to be recruited into the study, which was de-
signed to be as inclusive as possible in order to evaluate
as many patients at the participating study centers as
possible; the number of patients to be included in the
study was not derived from formal power calculations.
Patient data were collected at an initial evaluation (base-
line) and at 3 follow-up visits every 3 months, and there-
fore the observational period for each patient was 9
months. To capture a 12-month period, retrospective
data related to study variables within 3 months prior to
enrollment were collected during the baseline visit.
The study was conducted in accordance with the ethical

principles of the Declaration of Helsinki and according to
generally accepted research practices such as those de-
scribed in the Good Pharmacoepidemiology Practices issued
by the International Society for Pharmacoepidemiology, the
guidelines of the International Society for Pharmacoeco-
nomics and Outcomes Research, and the guidelines of the
Pharmaceutical Research and Manufacturers Association.
All patients gave written informed consent, which was com-
pliant with the International Conference on Harmonisation
guideline for Good Clinical Practice and which was reviewed
and approved by an independent ethics committee or insti-
tutional review board, and could request to withdraw from
the study at any time, or could be withdrawn at any time at
the discretion of the investigator or sponsor for safety,
behavioral, or administrative reasons. This study (B1801120)
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was approved by the Greek Regulatory Authorities
(approval numbers 85,282 [14 December 2009] and
36,404 [9 June 2010]) and is registered with Clinical-
Trials.gov (NCT01001182).

Variables
Patient demographics and medical histories were recorded
using an Investigator’s Questionnaire, and included date
of birth, gender, height, weight, smoking history, alcohol
consumption, level of education, type of health insurance,
and medical and RA history. Healthcare utilization (in-
cluding medication received for RA during the study),
number and location of visits to physicians, specialty of
treating physicians, number and type of diagnostic tests
conducted (which could be conducted at any time during
the study period, for example as an outpatient or upon
hospitalization), and the number of hospitalizations and
surgical procedures were also recorded.
A Patient’s Questionnaire was used to obtain data on

QoL and functional ability. QoL was evaluated using a val-
idated Greek translation of the Euro Quality of Life-5 di-
mensions questionnaire (EQ-5D) [17, 18]. Utilities were
derived from internationally developed and validated ta-
bles [2]. The functional ability of patients was evaluated
using a validated Greek translation of the Health Assess-
ment Questionnaire (HAQ) [19]. HAQ score banding was
specified according to international practice [20, 21]. In-
direct healthcare resource utilization included reasons for
premature retirement (where applicable), problems at/
with work due to RA, absenteeism from work, problems
with everyday tasks due to RA, and the provision of un-
paid care. Among the patients who were employed
workers, absenteeism and presenteeism was evaluated and
included the number of days absent from work and the
number of days with reduced working hours. The EQ-5D,
HAQ, and resource utilization questionnaires were com-
pleted at each 3-month visit until data for 1 year had been
collected. A degree of bias relating to the fact that patients
were recruited from referral centers where those with
more severe RA phenotypes are followed was anticipated.
The possibility of reviewer bias from respondents was
avoided using standardized questionnaires validated in the
Greek population. The questionnaires were completed
during the patients’ visits to the referral centers and not
by mail.

Statistical analysis
One-sample t-tests were applied to evaluate the statis-
tical significance of changes in EQ-5D and HAQ scores
between baseline and Month 9 within each patient sub-
group. Mixed-effects models were used to account for
confounding factors that could highlight any differences
in EQ-5D or HAQ-DI score between patients who re-
ceived a bDMARD and those who did not. Time and the

use of a bDMARD were fixed effects, and age, gender,
body mass index, smoking status, alcohol consumption,
and time from diagnosis were assessed as covariates.
The restricted-maximum-likelihood method was used to
estimate the fixed effects of the model and the signifi-
cance of covariates. A mixed-effects model with only the
statistically significant covariates and interaction terms
was implemented respectively to improve model fit.
Statistical analyses were performed using SAS v9.2 software.
The Kruskal–Wallis test was used to compare differences
in Health Assessment Questionnaire-Disability Index
(HAQ-DI) score distribution between patients with differ-
ent occupational status at each study visit. Missing data
were not imputed except in the event that questionnaire
data (EQ-5D or HAQ) were missing at a particular visit, in
which case information was extracted from the previous
questionnaire using the last-observation-carried-forward
method. In order to be included in the analysis, patients
had to complete at least 3 of the 4 questionnaires, including
the baseline questionnaire. Results for quantitative variables
were expressed as mean ± standard deviation (SD) unless
otherwise stated.

Results
Baseline characteristics
The number of patients attending the baseline, 3, 6, and
9 months study visits was 210, 184, 195, and 198, re-
spectively (reasons for discontinuation were not re-
corded). The baseline demographic characteristics of the
overall cohort, as well as patients grouped according to
whether they had received prior bDMARD, are shown in
Table 1. In the overall cohort, the median time from first
diagnosis of RA was 11.9 years (interquartile range: 5.0–
16.0), the mean ± SD total EQ-5D score was 0.57 ± 0.32,
and the mean ± SD total HAQ score was 0.75 ± 0.63.
Most diagnoses of RA were made by a rheumatologist
(79.8%) or an internist (14.4%). The occupational status
of the patients is shown in Table 2. Among the patients
who were retired at baseline, for whatever reason, the
mean ± SD period of time from actual retirement to the
expected retirement age was 12.1 ± 8.1 years.
More than half of the patients had > 1 comorbidity, with

the most frequent being hypertension (46.7%), followed by
osteoporosis, hypothyroidism, dyslipidemia, diabetes, and
depression (prevalence: 11.4–16.7% for each). All other
comorbidities occurred with a frequency ≤ 6.2%.
The mean ± SD duration of prior treatment was longest

in those receiving csDMARDs (69.3 ± 68.4months),
followed by analgesics (48.0 ± 72.4months), NSAIDs
(35.1 ± 37.6months), and bDMARDs (24.1 ± 24.8months).
The bDMARD with the longest mean ± SD duration of
treatment was infliximab (40.9 ± 31.4months), followed
by etanercept (22.2 ± 20.4months), abatacept (21.8 ± 10.1
months), adalimumab (20.3 ± 20.5 months), anakinra
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Table 1 Patient demographics and social characteristics

Characteristics Overall Non-bDMARDs n = 87 bDMARDs n = 123 p-value

Sex, n (%) N = 210

Male 49 (23.3) 23 (26.4) 26 (21.1) 0.372

Female 161 (76.7) 64 (73.6) 97 (78.9)

Age, (years) N = 210

Mean ± SD 59.1 ± 12.6 60.38 ± 13.05 57.32 ± 12.21 0.083

IQR 51.8–67.8 55.0–68.0 49.0–67.0

Weight, (kg) N = 187

Mean ± SD 76.0 ± 14.8 NA NA

IQR 65.0–85.0

BMI, (k/m2) N = 174

Mean ± SD 28.1 ± 4.6 28.37 ± 4.39 27.92 ± 4.82 0.534

IQR 24.9–30.5 25.5–31.2 24.7–30.3

Education, n (%) N = 210

No education 2 (1.0) NA NA

Primary 113 (53.8)

Secondary 63 (30.0)

Higher 32 (15.2)

Smoker, n (%) N = 210

Never smoked 147 (70.0) 61 (70.1) 86 (69.9) 0.848

Ex-smoker 32 (15.2) 15 (17.2) 17 (13.8)

Time since stopped (years), Mean ± SD (n) 9.9 ± 10.5 (30)

Packs/year, Mean ± SD (n) 30.1 ± 40.8 (25)

Smoker 31 (15) 11 (12.6) 20 (16.3)

Packs/year, Mean ± SD (n) 18.7 ± 14.1 (28)

Patient diagnosed for the first time N = 210

No, n (%) 208 (99.0) 85 (97.7) 123 (100) 0.092

Time from first diagnosis (years), median (IQR) 11.9 (5.0–16.0) 10.0 11.0

Yes, n (%) 2 (1.0) 2 (2.3) 0 (0) 0.469

Duration of symptoms (months), median (IQR) 5.5 (4.0–7.0)

bDMARD biologic disease-modifying antirheumatic drug, BMI body mass index, IQR interquartile range, SD standard deviation

Table 2 Patient occupational status

Occupational status, n (%) Baseline N = 210 3months N = 183 6months N = 195 9 months N = 198

Employed 38 (18.1) 33 (18.0) 35 (17.9) 34 (17.2)

Unemployed 9 (4.3) 6 (3.3) 6 (3.1) 5 (2.5)

Housekeeping 50 (23.8) 40 (21.9) 48 (24.6) 48 (24.2)

Retired 110 (52.4) 102 (55.7) 104 (53.3) 109 (55.1)

At normal age 47 (43.1)a 42 (41.6)a 45 (43.7)a 46 (42.6)a

Earlier, due to RA 42 (38.5)a 42 (41.6)a 42 (40.8)a 44 (40.7)a

Earlier, due to RA & other reasons 2 (1.8)a 2 (2.0)a 2 (1.9)a 2 (1.9)a

Earlier, due to other reasons 18 (16.5)a 15 (14.9)a 14 (13.6)a 16 (14.8)a

Not applicable 1 (0.9)a 1 (1.0)a 1 (1.0)a 1 (0.9)a

Not specified 3 (1.4) 2 (1.1) 2 (1.0) 2 (1.0)

RA rheumatoid arthritis
aPercentage of retired patients
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(9.7 ± 12.1 months), tocilizumab (7.0 ± 8.5 months), ri-
tuximab (5.1 ± 4.1 months), and golimumab (5.0 ± 1.4
months). The most frequent reasons for patient discon-
tinuation of a prior bDMARD was lack of efficacy
(61.8%) and incident adverse events (23.6%). Age was
the only baseline covariate that was significantly
different between patients in the bDMARD and
non-bDMARD subgroups (p = 0.015 at the Month 3
visit and p = 0.025 at the Month 6 visit).

Impact of established RA on QoL
The mixed-effect model of EQ-5D accounted for the ef-
fect over time for different subgroups. The adjusted
least-squares mean ± standard error total EQ-5D score
at 9 months was 0.49 ± 0.03 for patients in the
bDMARD subgroup and 0.65 ± 0.04 for patients in the
non-bDMARD subgroup (Table 3). Throughout the
study period, the dimensions with the highest negative
rates were anxiety/depression and pain/discomfort. In
the mixed-effect model fitted across time points for
EQ-5D, there was a significant difference in total EQ-5D
scores between the bDMARD and non-bDMARD sub-
groups (estimate: 0.107, 95% confidence interval [CI]:
0.066, 0.148; p < 0.0001), while patients who were
non-smokers or ex-smokers (estimate: 0.033, 95% CI:
0.004, 0.060; p = 0.021) had a higher EQ-5D score com-
pared with smokers, and women (estimate: − 0.195, 95%
CI: − 0.243, − 0.146; p < 0.0001) had lower EQ-5D scores
compared with men (Additional file 1: Table S1). A posi-
tive relationship between QoL (as assessed by mean
EQ-5D scores) and functional ability (as assessed by
mean HAQ scores) was observed (Fig. 1).

Disease-related parameters during follow-up
The proportion of patients with > 1 treatment change
during the study period was 8.1%, while 71.9% had no
treatment change. The baseline mean ± SD total HAQ
score for the overall cohort was 0.75 ± 0.63, and this
remained unchanged between each study visit (0.70 ±
0.62, 0.70 ± 0.60, and 0.70 ± 0.61 at 3, 6, and 9 months,
respectively; data showing the proportion of patients
within different HAQ categories at each study visit are
shown in Additional file 1: Table S2).
The mixed-effect model of HAQ-DI accounted for the

effect over time for different subgroups. The adjusted
least-squares mean ± standard error total HAQ score at 9
months was 0.78 ± 0.05 for patients in the bDMARD sub-
group and 0.58 ± 0.07 for patients in the non-bDMARD
subgroup (Table 4; data showing the proportion of
patients within different HAQ categories at each study
visit and according to the use of DMARDs are shown in
Additional file 1: Table S3). In the mixed-effect model fit-
ted across time points for HAQ-DI, patients in the
non-bDMARD subgroup had a lower total adjusted

HAQ-DI score compared with those in the bDMARD
subgroup (estimate: − 0.186, 95% CI: − 0.272, − 0.099; p <
0.0001; Additional file 1: Table S4). Women (estimate:
0.359, 95% CI: 0.261, 0.458; p < 0.0001) and older patients
(estimate: 0.006, 95% CI: 0.002, 0.009; p = 0.001) had
higher HAQ-DI scores than men and younger patients,
respectively. A higher body mass index was associated
with a lower HAQ-DI score (estimate: − 0.009, 95% CI:
− 0.016, − 0.002, p = 0.012). The global p-value for the
interaction between time and body mass index was 0.001
and this interaction term was included in the final model.

Impact of established RA on working status
Among the subgroup of patients who were in employment
(17.2–18.1% prevalence across the study period), 21.9–
25.8% reported “working at lower tempo compared to nor-
mal” and 16.2–21.9% reported that “postponing tasks” hap-
pened “often” and “almost always” due to problems
associated with having RA, although no clear overall trends
were observed. Among the subgroup of patients who were
employed during at least 1 time point during the study
(n = 40), the mean duration of absence from work during
the study period was 5.9 ± 16.1 days. Patients receiving a
combination of csDMARD and bDMARD (n = 25) took a
mean ± SD period of leave from work of 6.8 ± 16.8 days,
whereas patients on csDMARDs alone (n = 11) and
bDMARDs alone (n = 4) took 0.4 ± 1.2 days and 15.0 ± 30.0
days, respectively. Overall, the mean ± SD number of days
with reduced working hours during for patients who were
employed during at least 1 time point during the
study (n = 40) was 7.3 ± 24.2 days, while the number
of days in the subgroups who received a combination
of csDMARD and bDMARD (n = 25), csDMARDs
alone (n = 11), or bDMARDs alone (n = 4) were 10.4
± 30.2, 1.7 ± 5.1, and 3.0 ± 4.8 days, respectively.
Over the study period, 61.4, 61.9, and 60.0% of the over-

all cohort had difficulty doing housework, external duties
(e.g. shopping and paying bills), or other work (e.g. garden
work and house repair), respectively. Furthermore, 55.2%
of patients needed help from either their partner (57.8%),
children (45.7%), a paid person (31.0%), or another indi-
vidual (32.8%) to perform some of these tasks.
When disability, in terms of mean HAQ-DI scores, was

compared among the different occupational subgroups, a
greater proportion of employed patients had a HAQ-DI
score of 0.0–1.0) than in all of the other subgroups (75.8–
85.7% vs 33.3–75.0%, respectively, Table 5). A statistically
significant difference in the distribution of patient occupa-
tional status among the different HAQ-DI categories was
observed at baseline (p = 0.041) and at 6months (p = 0.014).

Healthcare-related resource utilization
Hospitalization at least once during the study occurred
in 9.5% of the overall cohort, with exacerbation of RA
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being the most frequent reason (12.5% of cases). The
most frequent diagnostic tests performed during the
study period were blood tests (45.5%), followed by uro-
logical tests (21.5%), with a monthly median number of
0.3 and 0.2, respectively. The diagnostic tests were per-
formed mostly in public hospitals (69.0 and 61.7%, re-
spectively). Imaging procedures, which included plain
radiography, ultrasound, magnetic resonance imaging,
and computed tomography scans, accounted for 4.4% of
the total number of diagnostic tests performed during
the study period.

Discussion
The present study aimed to understand a patient’s experi-
ence of current RA management and treatment outcomes
in Greece by investigating the impact of the disease on
QoL and functional ability rather than focusing on clinical

parameters. Patient-reported outcomes are included in
some composite outcome measures, such as the Ameri-
can College of Rheumatology responses, in order to in-
tegrate the impact that RA has on a patient’s life into
the endpoints used in clinical trials and clinical prac-
tice. The results from routine clinical evaluations may
not fully reflect a patient’s perception of their own health
status because they do not encompass all the symptoms
associated with RA, and even if patients achieve remission
or low disease activity then they may still experience pain
and difficulties at work and/or in their everyday life in
such a way that their QoL and functional ability are se-
verely impacted. A previous study has shown that patients
involved in disease management were more satisfied and
persisted with treatment [22], which highlights the im-
portance of considering a patient’s perspective when
choosing a therapy.

Table 3 EQ-5D scores at each study visit according to treatment received (Level 1 = no problem; Level 2 =medium; Level 3 = severe)

EQ-5D Baseline 3 months 6 months 9 months

Non-bDMARDs bDMARDs Non-bDMARDs bDMARDs Non-bDMARDs bDMARDs Non-bDMARDs bDMARDs

Mobility, n (%) N = 86 N = 123 N = 68 N = 115 N = 73 N = 121 N = 78 N = 119

Level 1 43 (50.0) 50 (40.7) 40 (58.8) 45 (39.1) 49 (67.1) 48 (39.7) 47 (60.3) 54 (45.4)

Level 2 43 (50.0) 72 (58.5) 28 (41.2) 70 (60.9) 24 (32.9) 73 (60.3) 31 (39.7) 63 (52.9)

Level 3 0 (0.0) 1 (0.8) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 2 (1.7)

Self-care, n (%) N = 86 N = 123 N = 68 N = 115 N = 73 N = 121 N = 78 N = 119

Level 1 60 (69.8) 77 (62.6) 45 (66.2) 68 (59.1) 45 (61.6) 63 (52.1) 46 (59.0) 61 (51.3)

Level 2 26 (30.2) 46 (37.4) 23 (33.8) 47 (40.9) 28 (38.4) 58 (47.9) 32 (41.0) 56 (47.1)

Level 3 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 2 (1.7)

Usual activities, n (%) N = 85 N = 123 N = 68 N = 115 N = 73 N = 121 N = 78 N = 119

Level 1 33 (38.8) 39 (31.7) 34 (50.0) 41 (35.7) 34 (46.6) 37 (30.6) 35 (44.9) 32 (26.9)

Level 2 50 (58.8) 84 (68.3) 34 (50.0) 73 (63.5) 39 (53.4) 82 (67.8) 43 (55.1) 85 (71.4)

Level 3 2 (2.4) 0 (0.0) 0 (0.0) 1 (0.9) 0 (0.0) 2 (1.7) 0 (0.0) 2 (1.7)

Pain/discomfort, n (%) N = 86 N = 123 N = 68 N = 115 N = 73 N = 121 N = 78 N = 119

Level 1 28 (32.6) 33 (26.8) 28 (41.2) 25 (21.7) 33 (45.2) 25 (20.7) 38 (48.7) 25 (21.0)

Level 2 56 (65.1) 80 (65.0) 38 (55.9) 84 (73.0) 39 (53.4) 88 (72.7) 36 (46.2) 82 (68.9)

Level 3 2 (2.3) 10 (8.1) 2 (2.9) 6 (5.2) 1 (1.4) 8 (6.6) 4 (5.1) 12 (10.1)

Anxiety/depression, n (%) N = 86 N = 123 N = 68 N = 115 N = 73 N = 121 N = 78 N = 119

Level 1 31 (36.0) 43 (35.0) 30 (44.1) 42 (36.5) 38 (52.1) 34 (28.1) 37 (47.4) 28 (23.5)

Level 2 36 (41.9) 50 (40.7) 30 (44.1) 47 (40.9) 30 (41.1) 60 (49.6) 31 (39.7) 60 (50.4)

Level 3 19 (22.1) 30 (24.4) 8 (11.8) 26 (22.6) 5 (6.8) 27 (22.3) 10 (12.8) 31 (26.1)

EQ VAS score, Mean ± SD N = 86 N = 123 N = 68 N = 115 N = 73 N = 120 N = 78 N = 119

67.0 ± 20.2 66.0 ± 20.2 71.4 ± 20.9 67.2 ± 19.3 75.9 ± 18.8 66.7 ± 18.7 75.9 ± 19.0 67.7 ± 18.8

Total EQ-5D score, Mean ± SD N = 85 N = 123 N = 68 N = 115 N = 73 N = 121 N = 78 N = 119

0.60 ± 0.32 0.54 ± 0.32 0.69 ± 0.31 0.56 ± 0.30 0.73 ± 0.26 0.54 ± 0.30 0.68 ± 0.32 0.50 ± 0.34

Adjusted total EQ-5D scorea,
Least-squares mean ± SE

N = 85 N = 123 N = 68 N = 115 N = 73 N = 121 N = 78 N = 119

0.59 ± 0.04 0.55 ± 0.03 0.66 ± 0.03 0.55 ± 0.03 0.70 ± 0.03 0.53 ± 0.03 0.65 ± 0.04 0.49 ± 0.03

bDMARD biologic disease-modifying antirheumatic drug, EQ-5D Euro Quality of Life-5 dimensions, SD standard deviation, SE standard error, VAS visual analog scale
aEQ-5D index score adjusted for baseline covariates: gender and smoking status
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The present study demonstrated that, even though a
broad range of treatments for RA are available in
Greece, unmet needs in terms of functional ability and
emotional and social well-being may still exist in pa-
tients with established RA. A failure to control RA may
be attributed to various factors, such as delayed diagno-
sis and introduction of adequate therapies or a physi-
cian’s limited experience with such therapies, or a lack
of implementation of treat-to-target strategies in every-
day clinical practice. The consequences of failing to con-
trol RA emphasizes the need to initiate appropriate
treatment at the right time to prevent or delay the de-
terioration in health that has such a negative impact on
QoL and functional ability.
Our results show that the 2 dimensions that contributed

the most to a patient’s impaired QoL were pain/discomfort
and depression/anxiety. Results from the EQ-5D question-
naire indicated that mobility and usual activities were also
partially impaired in approximately half of the patients.
Excluding mobility, none of the EQ-5D dimensions we
analyzed showed notable improvement throughout the ob-
servational period, even under different treatment regi-
mens. The absence of improvement may be due to the

study design in that these patients were mostly experien-
cing moderate-to-severe disease and were on stable treat-
ments throughout follow-up. Indeed, data from the
Hellenic Registry of Biologic Therapies have shown that an
improvement in EQ-5D mainly occurs in patients starting
biologic therapies [23]. In general, our observations suggest
that current RA management should focus on timely and
effective treatment in order to address the full range of dis-
ease symptoms. Given the positive relationship between
QoL and functional ability, an improvement in the latter
should lead to an improvement in the former.
When looking at patients’ perspectives of their func-

tional ability, 31–33% had total HAQ scores >1.0 during
the study period, which represents a level of physical dys-
function that patients do not tolerate well [24, 25]. Pa-
tients who were treated with bDMARDs had higher HAQ
scores than those treated with non-bDMARDs, possibly
because physicians prescribed more aggressive therapies
to the patients with more severe and established RA. The
HAQ scores reported in our study are comparable to
those previously reported in Greek patients under biologic
therapies and followed by the Hellenic Registry of Biologic
Therapies [26].

Fig. 1 Presentation of EQ-5D questionnaire results according to HAQ category. Abbreviations: EQ-5D Euro Quality of Life-5 dimensions questionnaire,
HAQ Health Assessment Questionnaire, SD standard deviation

Table 4 HAQ results over time according to use of bDMARDs

Baseline 3 months 6 months 9 months

Non-bDMARDs bDMARDs Non-bDMARDs bDMARDs Non-bDMARDs bDMARDs Non-bDMARDs bDMARDs

N = 86 N = 123 N = 68 N = 115 N = 73 N = 121 N = 78 N = 119

Total HAQ score, mean ± SD 0.68 ± 0.64 0.81 ± 0.63 0.57 ± 0.62 0.75 ± 0.59 0.53 ± 0.54 0.77 ± 0.62 0.54 ± 0.53 0.78 ± 0.62

Adjusted total HAQ scorea,
Least-squares mean ± SE

0.67 ± 0.08 0.80 ± 0.07 0.58 ± 0.07 0.75 ± 0.06 0.52 ± 0.07 0.77 ± 0.05 0.58 ± 0.07 0.78 ± 0.05

bDMARD biologic disease-modifying antirheumatic drug, BMI body mass index, HAQ Health Assessment Questionnaire, SD standard deviation, SE standard error
aHAQ scores adjusted for baseline covariates: age, gender, BMI, and the interaction term of VisitaBMI
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Inadequately controlled RA has long-term conse-
quences that should not be overlooked, and which span
from restriction of mobility, pain, and depression to
premature retirement. Premature retirement as a direct
consequence of having RA occurred in 38.5% of the
patients in the present study. The proportion of
unemployed patients in this study was in line with that
reported in the literature, in which a 40% drop in
employment has been observed within 5 years of being
diagnosed with RA [27–29]. Even within the employed
population, periods of absence and shortened working
days were observed. At work, the most common prob-
lem associated with having RA was an inability to work
at a normal tempo or the need to postpone tasks. At
home, 60% of patients found it hard to perform normal
housework and other duties to such an extent that, in
most cases, they required assistance from family mem-
bers or paid staff. The incidence of hospitalization due
to exacerbation of RA during the study period was a
further indicator of unmet needs in patients with estab-
lished RA.
These effects upon a patients ability to perform everyday

tasks and employed work, when taken together with the
higher rate of comorbidities in patients with RA compared
with the general population, have a further negative
impact on QoL [30] and place an additional burden on
patients, their families, and the healthcare system. It is
well known that increases in healthcare resource
utilization are associated with the duration and severity of
RA, and impaired QoL aggravates the economic burden

associated with management of the disease [31]. This
suggests that intervention to achieve disease control as
early as possible currently represents the best strategy to
prevent deterioration of functional ability.
The present study has some limitations. Although the

study was designed to include patients in all clinical
stages of RA, the majority had long-standing disease and
may not be representative of the overall population of
patients with RA in Greece, particularly those patients
in the early stages and with milder symptoms. This bias
is inherent to the study because patients were recruited
from referral centers where patients with more severe
phenotypes are followed. In addition, patient-reported
outcomes based on questionnaires warrant caution be-
cause they contain a certain degree of recall bias. The
possibility of reviewer bias in the interpretation of ques-
tionnaires was minimized by the use of standardized
questionnaires validated in the Greek population. An
additional limitation is that the resource utilization ob-
served in the present study cannot be considered exclu-
sively related to RA because of the high prevalence of
comorbidities in this patient population. The presence of
patient comorbidities at baseline was not included as a
covariate in the comparisons of EQ-5D or HAQ and
therefore it cannot be ruled out that these may have
contributed to the results presented, although it is prob-
able that any such comorbidities would have been due
to the presence of long-term RA rather than independ-
ent from it. Finally, the study described in the present
analysis was conducted from 2010 to 2012 and therefore

Table 5 Employment status according to HAQ-DI scores during the study period

HAQ-DI scorea, n (%) Employed Retired Unemployed Housekeeping Other p-value†

Baseline N = 38 N = 110 N = 9 N = 50 N = 3 0.041

0.0–< 1.0 31 (81.6) 66 (60.0) 4 (44.4) 37 (74.0) 2 (66.7)

1.0–< 2.0 6 (15.8) 39 (35.5) 3 (33.3) 12 (24.0) 0 (0.0)

2.0–≤3.0 1 (2.6) 5 (4.5) 2 (22.2) 1 (2.0) 1 (33.3)

3 months N = 33 N = 102 N = 6 N = 40 N = 2 0.195

0.0–< 1.0 25 (75.8) 62 (60.8) 3 (50.0) 30 (75.0) 2 (100.0)

1.0–< 2.0 7 (21.2) 35 (34.3) 2 (33.3) 9 (22.5) 0 (0.0)

2.0–≤3.0 1 (3.0) 5 (4.9) 1 (16.7) 1 (2.5) 0 (0.0)

6 months N = 35 N = 104 N = 6 N = 48 N = 2 0.014

0.0–< 1.0 30 (85.7) 65 (62.5) 2 (33.3) 36 (75.0) 1 (50.0)

1.0–< 2.0 5 (14.3) 35 (33.7) 3 (50.0) 11 (22.9) 0 (0.0)

2.0–≤3.0 0 (0.0) 4 (3.8) 1 (16.7) 1 (2.1) 1 (50.0)

9 months N = 34 N = 109 N = 5 N = 48 N = 2 0.232

0.0–< 1.0 28 (82.4) 71 (65.1) 3 (60.0) 36 (75.0) 1 (50.0)

1.0–< 2.0 6 (17.6) 33 (30.3) 2 (40.0) 10 (20.8) 0 (0.0)

2.0–≤3.0 0 (0.0) 5 (4.6) 0 (0.0) 2 (4.2) 1 (50.0)

HAQ-DI Health Assessment Questionnaire-Disability Index
a0 = without any difficulty; 1 = with some difficulty; 2 = with much difficulty; 3 = unable to do
†Difference in HAQ-DI scores (as categorized) between the different occupational statuses (Kruskal–Wallis Test)
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the data presented may not entirely reflect the contem-
porary clinical situation in this setting.

Conclusion
This observational study of patients with long-standing
RA in Greece who attended tertiary referral centers re-
veals that unmet needs may exist in this population. Fail-
ure to optimize disease control in patients with
long-standing RA results in substantial adverse conse-
quences on patient outcomes and places a considerable
burden on patients, their families, and the healthcare sys-
tem. Effective RA treatment aimed towards a predefined
target, and which is applied in a timely manner during the
course of the disease, is recommended in order to im-
prove and sustain clinical and patient-reported outcomes
as well as to control disease-related resource utilization.
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