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Abstract This study aims to determine the level of adherence
to treatment in ankylosing spondylitis (AS) patients and to
identify possible factors associated to lack of adherence. We
included consecutive AS patients (NY modified criteria).
Sociodemographic and clinical data were collected. Patients
answered auto-reported questionnaires: Bath Ankylosing Spon-
dylitis Disease Activity Index, Bath Ankylosing Spondylitis
Functional Index, Ankylosing Spondylitis Quality of Life, and
Center for Epidemiological Studies Depression scale. Patients
with rheumatoid arthritis (RA) (ACR’87 criteria) were assessed
as the control group. The adherence of the studied groups to
medical treatment and exercises wasmeasured bymeans of two
questionnaires: Compliance Questionnaire on Rheumatology
(CQR) and Exercise Attitude Questionnaire-18 (EAQ-18).
The study included 59 patients with AS and 53 patients with
RA. Of the AS patients, 43 (72.9 %) were male, median age
47 years (interquartile range (IQR) 33–57) andmedian disease
duration of 120 months (IQR 33–57). Of the RA patients, 37
(69.8 %) were female, had a median age of 56 years (IQR
43.5–60) and a median disease duration of 156 months (IQR

96–288). There were no significant differences in the results
of the adherence questionnaires between both groups, with a
total median of 68.42 for the CQR in both groups and of 40.7
in AS vs. 42.6 in RA for the EAQ. When dichotomizing
patients as adherent and non-adherent, taking as good adher-
ence a cut value in the CQR and EAQ higher than 60,
adherence to pharmacological treatment was significantly
higher in RAvs. AS (92.5 vs. 74.6 %, p=0.01) and there were
no differences in the EAQ. On the uni- and multivariate
analysis, lack of adherence to treatment was not associated
to sex, age, disease duration, education, health insurance,
depressive status, and disease activity parameters in neither
group of patients. AS have an acceptable adherence to phar-
macological treatment, although it is lower than RA patients;
nonetheless, both groups show a lack of adherence to exercise.
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Introduction

Ankylosing spondylitis (AS) is a chronic inflammatory dis-
ease that primarily affects young adult men and is charac-
terized by the involvement of sacroiliac joints, the spine,
hips, and to a lesser extent, peripheral joints. The course of
AS is generally progressive with the consequent deteriora-
tion of functional capacity and disability related to spinal
ankylosis and coxofemoral joints’ involvement. This disease
causes a decrease in quality of life and a high socioeconomic
impact for both the patient and society. A proper treatment
including education, physical therapy exercises, and drugs is
essential to achieve a good control of the disease [1–6].

One of the most important determinants in order to fulfill
this treatment is the compliance of the patient. Adherence to
pharmacological treatment may be evaluated in several ways;
there are direct methods such as the determination of drug
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blood levels and the measurement of biological markers in
serum or urine, and indirect methods such as the assessment of
clinical response, pill count, and specific questionnaires [7].
To our knowledge, there is only one questionnaire validated
on Rheumatology, the “Compliance Questionnaire on Rheu-
matology (CQR),”whichmeasures the adherence to treatment
regimens and identifies factors that determine a suboptimal
adherence. Such questionnaire has been validated in a study
performed in patients with rheumatoid arthritis, polymyalgia,
and gout, where it was compared with a medication electronic
monitoring system, showing a sensitivity and specificity of 98
and 67 % to detect good adherence to treatment [8].

Some studies in AS patients determine their adherence to
exercise programs, but in no case the evaluation of adherence
was the main objective, and its evaluation had not been
sufficiently standardized [9, 10]. In order to evaluate the
adherence to physical therapy and exercises, a specific ques-
tionnaire has been developed, the “Exercise Attitude Ques-
tionnaire EAQ-18,” which consists of 18 items and has had a
very good acceptance by both patients and experts [11].

Until the present, to our knowledge, there are only two
studies that evaluate adherence to medical treatment in AS
patients [12, 13] and there are few reports about adherence to
physical therapy and/or to an exercise program; such adher-
ence is inferred from the fulfillment of the prescribed plans.
For that reason, the objective of our study was to determine
the level of adherence to treatment in AS patients and to
identify possible factors associated to lack of adherence.

Material and methods

The study included consecutive AS patients according to the
New York-modified criteria [14], which attended ambulatory
care in a specialized clinic who works on Thursday noon, during
the year 2010. Sociodemographic data (age, sex, education,
occupation) were collected. Disease activity in AS patients,

functional capacity, quality of life, and depression were assessed
by Bath Ankylosing Spondylitis Disease Activity Index, Bath
Ankylosing Spondylitis Functional Index, Ankylosing Spondy-
litis Quality of Life, and Center for Epidemiological Studies
Depression scale questionnaires, respectively. All of them were
culturally adapted and validated in our country [15, 16]. Treat-
ment received was also collected. As a control group, non-
selected patients with rheumatoid arthritis (RA) (ACR’87 criteria
[17]) from our outpatient clinic were assessed. In RA patient,
disease activity was evaluated by Disease Activity Index 28
composite index and functional capacity by Health Assessment
Questionnaire-Argentina version [18].

The adherence of the studied groups to medical treatment
and exercises was measured by means of two questionnaires:
CQR,whichmeasures adherence to pharmacological treatment,
and EAQ-18, which measures adherence to exercise. Both
questionnaires were previously translated into Spanish by two
bilingual physicians and a non-physician person retranslated
them into English, demonstrating that they maintained the
original features (back translation). The CQR (Appendix 1)

Table 1 Sociodemographic and
clinical features of patients with
ankylosing spondylitis and
rheumatoid arthritis

BASDAI Bath Ankylosing
Spondylitis Disease Activity In-
dex, BASFI Bath Ankylosing
Spondylitis Functional Index,
DAS-28 Disease activity score
28 joints, HAQ-A Argentine
version for Health Assessment
Questionnaire, CES-D Center
for Epidemiological Studies De-
pression Scale, IQR Interquartile
range

Variable Ankylosing spondylitis (n=59) Rheumatoid arthritis (n=53)

Age (years), median (IQR) 47 (33–57) 56 (43.5–60)

Sex male, n (%) 43 (73) 16 (30)

Disease duration (months), median (IQR) 120 (48–216) 156 (96–288)

Education (years), median (IQR) 12 (7–14) 10 (7–12)

Lack of health insurance, n (%) 18 (30.5) 15 (28.5)

Unemployment, n (%) 23 (39) 21 (39.6)

Co-morbidities, n (%) 36 (61) 32 (60.4)

BASDAI (cm) 5 (3.3–7) –

BASFI (cm) 5.1 (2.1–7.3) –

CES-D, median (IQR) 14 (7–23) –

DAS28, median (IQR) – 2.9 (2.4–3.5)

HAQ-A, median (IQR) – 0.38 (0–1)
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Fig. 1 Proportion of adherent ankylosing spondylitis and rheumatoid
arthritis patients, measured by Compliance Questionnaire on Rheuma-
tology (CQR)
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consists of 19 items, in which patients have to indicate their
level of agreement for certain statements through a Likert scale
of four points (strongly disagree, 1 point; somewhat disagree, 2
points; somewhat agree, 3 points; strongly agree, 4 points). Six
items present negative statements (no. 4, no. 8, no. 9, no. 11, no.
12, and no. 19); consequently, the score should be reversed (4=
1, 3=2, 2=3, 1=4). The final score is calculated adding up all
items, subtracting 19, and then dividing it by 0.57 in order to
take it to a 0–1 scale.With this, an adherence scale that can vary
from 0 (no adherence) to 100 (perfect adherence) may be
obtained when multiplying it by 100 [8].

The EAQ-18 (Appendix 2) consists of 18 items and answers
are scored through Likert scale of four points (strongly dis-
agree, 1 point; somewhat disagree, 2 points; somewhat agree, 3
points; strongly agree, 4 points). Likewise, the score is reverted
for negative statements (no. 1, no. 2, no. 3, no. 4, no. 8, no. 9,
no. 11, no. 12, no. 13, no. 14, no. 15, no. 16). The final score is
calculated adding up all items, subtracting 18, and then dividing
it by 0.54 in order to take it to a 0–1 scale; finally, it is multiplied
by 100, obtaining a final range from 0 to 100 [11]. CQR and
EAQ reproducibility was evaluated in ten patients (five RA and
five AS) who completed the questionnaires with 1 week differ-
ence and was evaluated by the intraclass correlation coefficient.

For the statistical analysis, a descriptive analysis was
performed. Continuous variables were expressed in median
and interquartile range (IQR) and compared by Student’s t
test and categorical variables were compared by X2 or Fish-
er’s exact test. Those variables that in the univariate analysis
reached a significance level of <0.1 were included in two
multiple linear regression models taking the absolute values
of the CQR and the EAQ-18 as dependent variables.
Sociodemographic and clinical variables were used as inde-
pendent variables. In both models, we checked for
multicollinearity by the variance inflate factor.

Results

The study included 59 patients with AS and 53 patients with
RA. Of the AS patients, 43 (72.9 %) were male, had a
median age of 47 years (IQR 33–57) and a median disease
duration of 120 months (IQR 33–57). Of the RA patients, 37
(69.8 %) were female, had a median age of 56 years (IQR
43.5–60) and median disease duration of 156 months (IQR
96–288). Features of patients are described in Table 1.
Treatments received for AS and RA included: non-steroid
anti-inflammatory drugs (NSAIDs), 80 %/68 %; low dose
oral steroids, 12 %/51 %; disease-modifying anti-rheumatic
drugs (DMARDs), 8.5 %/91 %; and tumor necrosis factor-
alpha antagonists, 35.6 %/31 %, respectively.

There were no significant differences in the results of the
adherence questionnaires between both groups, CQR medi-
an values were 68.42 (IQR 59.6-75.4) for AS patients and
68.42 (IQR 63.15–74.56) for RA patients, and EAQ median
values were 40.7 (IQR 5.6–77.8) in AS vs. 42.6 (IQR 5.6–
90.7) in RA.

Figures 1 and 2 plot the proportion of AS and RA patients
with different scores in CQR and EAQ-18.

When dichotomizing patients as adherent and non-
adherent, taking as good adherence a cut off value in the
CQR and EAQ higher than 60, adherence to pharmacolog-
ical treatment was significantly higher in RA vs. AS (92.5
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Fig. 2 Proportion of adherent ankylosing spondylitis and rheumatoid
arthritis patients, measured by Exercise Attitude Questionnaire (EAQ-18)

Table 2 Comparison between
adherent and non-adherent an-
kylosing spondylitis patients

p value for all comparisons=not
significant

CQR Compliance Questionnaire
Rheumatology, EAQ Exercise At-
titude−18 Questionnaire, BASDAI
Bath Ankylosing Spondylitis Dis-
ease Activity Index, BASFI Bath
Ankylosing Spondylitis Functional
Index, CES-D Center for Epidemi-
ological Studies Depression Scale

CQR EAQ

Adherent
(n=15)

Non-adherent
(n=44)

Adherent
(n=53)

Non-adherent
(n=6)

Age (years±SD) 39.6±12 47.2±15 45±14 48.5±15

Disease duration (months±SD) 129±5 161±2 156±133 131±128

Education (years±SD) 12.4±4 11±4 11.6±4.2 9.5±4.2

Health insurance (% yes) 53.3 % 72.7 % 68 % 67 %

BASDAI (mean±SD) 4.6±3 4.9±3 4.9±2.4 5.6±3.4

BASFI (mean±SD) 4±3 5±3 4.7±2.9 4.2±3.2

CES-D (mean±SD) 11.7±10 17.3±11 15.6±18 18.5±5
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vs. 74.6 %, p=0.01) and there were no differences in the
EAQ. On the uni- and multivariate analysis, non-adherent AS
patients for CQR were older, had longer disease duration, and
had worse depression scores; however, this differences did not
reach statistical significance. EAQ scores were almost similar
in adherent and non-adherent patients (Table 2).

We look at the adherence scores for patients receiving
biologic treatment in both groups (almost 100 % on anti-
TNF treatment) compared to patients not receiving these
medications. CQR and EAQ scores were higher in patients
receiving anti-TNF treatment; however, differences did not
reach statistical significance (Table 3).

Discussion

Poor adherence to chronic treatment regimens is very com-
mon, contributing to a considerable worsening of the disease
and an increase in health care expenditures. Physicians
should take into account this factor and improve it by
educating the patient, making treatment as simple as possi-
ble, and adapting such treatment to the everyday life of the
patient [17]. In rheumatic diseases, most compliance studies
have been performed in RA [19–22].

To our knowledge, this is the first study that evaluated
compliance with pharmacological treatment in AS, using a
self-administered questionnaire that evaluates adherence to
pharmacological treatment, such as the CQR. No differences
were found in the results between AS and RA patients con-
sidering absolute values. When dichotomizing the groups as
patients adherent and non-adherent to treatment, we detected
that RA patients had a significantly higher adherence to phar-
macological treatment than those with AS. This could be due
the broad therapeutic availability and proven effectiveness in
RA, contrary to AS, where pharmacological resources were
limited until the arrival of anti-TNF therapies. This data are in
accordance with the literature, where previous studies indicate
that 60–80 % of patient with RA comply with the treatment
[19–22]. A study was performed in 228 RA patients, which
the CQR was used to measure adherence to treatment with
DMARDs, adherence was of 68 % and it was found that the

lack of adherence was associated to a longer disease duration,
higher number of perceived adverse events, and belief about
the necessity of treatment [19].

Regarding exercises and physical therapy, although there
are some works that compare different therapeutic modalities
[23–26], to our knowledge, there are no reports that assess
patients’ adherence to a physical therapy program with a
specific self-questionnaire. Constant physical exercise has
shown to be very effective in AS patients. To assess adher-
ence, we chose a self-questionnaire that was easy for our
patients to understand and answer, showing a good reproduc-
ibility. However we did not discriminate among different
types of exercises.

Unfortunately, there is no gold standard for evaluating
adherence, and results may vary regarding the instrument
that is used to measure such evaluation. Self-questionnaires
have the advantage of being a simple, cheap, and fast
method; yet, they have the disadvantage of being easy to
manipulate by the patient.

This study has some limitations, such as the low number of
patients included and the absence of a gold standard for the
classification of adherent and non-adherent, which could lead
to a possible overestimation of this classification. We consider
important to clarify that the response of patients referred to its
adherence to medication in general, and we do not discrimi-
nate between NSAIDs, DMARDs, and biologics, and no
evaluation was performed regarding adverse events. However
CQR’s questions refer to the feeling of the patient on the
importance of medication for their welfare, irrespective of
the medication they receive.

The lack of adherence is a major problem in chronic
diseases, and there is a need of developing effective strate-
gies in order to improve it. According to our study, patients
with AS have an acceptable adherence to pharmacological
treatment, although it is lower than RA patients; nonethe-
less, both groups show a lack of adherence to exercise.
Future studies will be necessary in order to determine rea-
sons related to the lack of adherence.

Disclosures None.

Table 3 CQR and EAQ scores in patients receiving and not receiving biologic treatment

Ankylosing spondylitis patients

Receiving biologics, N=21 Non-receiving biologics, N=38 p value

CQR median (IQR) 68.42 (59.6–73.6) 66.6 (60.9–77.6) 0.87

EAQ median (IQR) 40.7 (25–49) 39.8 (31.4–50.4) 0.85

Rheumatoid arthritis patients

Receiving biologics, N=16 Non-receiving biologics, N=37 p value

CQR median (IQR) 71.05 (64–73.7) 67.5 (63.1–75.4) 0.44

EAQ median (IQR) 45.3 (34.7–51.4) 37 (30–48) 0.28

CQR Compliance Questionnaire Rheumatology, EAQ Exercise Attitude-18 Questionnaire, IQR interquartile range
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