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Abstract

The ARCO study (Study on Adherence of Rheumatoid Arthritis patients to SubCutaneous and Oral Drugs), a
multicenter, non-interventional retrospective study, was primarily designed to assess the percentage of patients [aged
>18 years with an established rheumatoid arthritis (RA) diagnosis] with non-adherence to prescribed subcutaneous
biologicals. This paper reports data for the secondary objective from a subset of patients, namely to evaluate non-
adherence to prescribed oral antirheumatic drugs in RA patients in Spain using the validated Compliance
Questionnaire  Rheumatology (CQR). Patients also completed the Morisky—Green Medication Adherence
Questionnaire, Beliefs about Medicines Questionnaire, and a questionnaire (developed and validated in Spain) on
patient satisfaction with RA treatment and preferences. A total of 271 patients (76.7% females; mean age 55.6 years)
were being treated with oral drugs for RA, of which 234 completed the CQR questionnaire. Non-adherence was
reported in 49/234 (20.9%) patients. The proportion of non-adherence in younger patients (aged <48 years; 37.5%)
was double that recorded in patients aged >48 years (p = 0.006). Patients with a perception of lower efficacy also had
a higher risk of non-adherence (p =0.012). Multivariable analysis showed that younger age and male gender were
independently associated with risk of non-adherence. There was only slight agreement between the CQR and
Morisky—Green assessment tools (kappa coefficient = 0.186), possibly reflecting the fact that both questionnaires
measure slightly different aspects of medication adherence. In conclusion, one out of five RA patients was identified
as at risk for non-adherence with the CQR, and this was more frequent in younger patients and in males.
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Introduction

The World Health Organization defines adherence to long-term therapy as the extent to which a
person’s behavior—taking medication, following a diet, and/or executing lifestyle changes, corresponds
with agreed recommendations from a health care provider’ [1]. Unfortunately, many patients stop taking
their medication, often in the first months following initiation and often without informing their provider
[1, 2, 3]. In addition, many patients who continue their medication do not consistently take it as
prescribed. Consequently, adherence to long-term therapy for chronic illnesses in developed countries is
estimated to average approximately 50% [1, 2, 3, 4].

Non-adherence is associated with an increased risk for poor health, adverse clinical events, mortality,
and greater health care costs in patients with chronic diseases. Indeed, it has been speculated that a
reduction in non-adherence may have a greater impact on health than the improvements that can be
achieved by the conventional medical treatments [5]. Consequently, the individual patient benefit that
could be gained from medication adherence is not achieved, undermining some of the investment in
health research and health care. On a global scale, these direct consequences restrict the ability of health
care systems to reach population health goals [6].

A range of factors can contribute to poor medication adherence, including patient-related (e.g.,
suboptimal health literacy and lack of involvement in the treatment decision-making process), physician-
related (e.g., prescription of complex drug regimens, communication barriers, ineffective communication
of information about adverse effects, and provision of care by multiple physicians), and health care
system-related (e.g., office visit time limitations, limited access to care, and lack of health information
technology) [7, 8].

Adherence to medication in patients with rheumatoid arthritis is generally low, varying from 30 to
80% [8], reflecting that seen in other patient populations. Unfortunately, despite recognizing that
medication non-adherence is a common problem, the use of different definitions, designs, populations,
treatments, and measurement methods currently precludes solid conclusions from being made regarding
the magnitude of non-adherence to medication in rheumatic diseases [8].

We have previously reported non-adherence to prescribed subcutaneous biologicals in patients with
rheumatoid arthritis in Spain [9]. In the current descriptive work, using the Compliance Questionnaire in
Rheumatology (CQR), we assess the extent of non-adherence to oral antirheumatic drugs in a group of
rheumatoid arthritis patients treated with both oral antirheumatic drugs and subcutaneous biological
drugs.

Patients and methods

The ARCO study (Study on Adherence of Rheumatoid Arthritis patients to SubCutaneous and Oral
Drugs) was a multicenter, non-interventional retrospective study involving 42 rheumatology clinics of
representative hospitals throughout Spain. The study was approved by the corresponding clinical research
ethics committees. Patients were recruited between May 2014 and September 2015. The primary
objective of the ARCO study was to evaluate adherence to subcutaneous biological drugs, and this has
been described elsewhere [9]. As a secondary objective, the study comprised an assessment of the risk of
non-adherence to oral antirheumatic drugs, using the CQR, and potential associated factors. As the CQR
was validated to assess adherence to antirheumatic medication in general, not at the level of an individual
drug, it is important to acknowledge that adherence to specific, individual oral medication was not
assessed in this study.
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Selection of participating subjects

Patients, aged >18 years, from rheumatology hospital clinics, with an established diagnosis of
rheumatoid arthritis according to EULAR-ACR 2010 criteria and who had started a new subcutaneous
biological drug 12-18 months before the study, were screened consecutively and invited to participate in
the study. All patients provided signed informed consent prior to study participation. Patients were
excluded if they rejected participation, had mental disorders or linguistic difficulties preventing adequate
understanding and completion of questionnaires, or serious or unfavorable status precluding study
participation, in the judgment of the investigator, or were participating in other studies and/or clinical
trials at enrolment or during the retrospective study period.

Procedures

After inclusion of the subject in the study, data collection was carried out based on a direct interview,
physical examination, and review of the medical history. Demographic data, educational level, working
status, smoking status, and risk of alcoholism (AUDIT questionnaire) were recorded. Assessment of
rheumatoid arthritis activity was made through the DAS-28 calculated using the erythrocyte
sedimentation rate (preferably) or C-reactive protein concentration. With regard to medication used for
the treatment of RA, data relating to the number of different oral medications and the total number of pills
per day were collected. Specific names of active principles were not collected. In line with the study
inclusion criteria, all participants were being treated with subcutaneous biological drugs. Comorbidities
were classified according to ICD-9 code (International Classification of Diseases).

Evaluation of the risk of non-adherence to oral antirheumatic drugs

To evaluate non-adherence to oral antirheumatic drugs, use was made of the CQR, a questionnaire
that has been developed in patients with rheumatic diseases [10] and validated in rheumatoid arthritis
patients compared with an electronic medication event monitoring system [11]. The CQR consists of 19
questions in which patients are asked how much they agree with different statements. Responses are
based on Likert scales with a score from 1 to 4 (1: do not agree at all; 2: do not agree; 3: agree; 4: agree
very much). The final score allows the identification of non-adherent patients (defined as ‘good taking
compliance’ <80%) with a sensitivity of 62% and a specificity of 95% [11]. The CQR has been translated
and validated in Spanish [12]. Patients also responded to the Morisky—Green Medication Adherence
Questionnaire (4-item version) [13] and completed the Spanish version of the Beliefs about Medicines
Questionnaire (BMQ) [14], and a questionnaire (developed and validated in Spain) on patient satisfaction
with rheumatoid arthritis treatment and preferences [15].

Statistical analysis

To describe the sample, measures of central tendency and dispersion [mean, median, standard
deviation (SD), interquartile range (IQR)] for continuous variables, and distribution of percentages for
categorical variables were used. The Student’s t test or ANOVA was used to compare continuous
variables (expressed as mean + SD), while categorical variables were compared using the Chi-squared
test. The Chi-squared test, linear trend Chi-squared test, or Fisher exact test was used for comparing
proportions.

Adherence was evaluated with the CQR, with an 80% cut-off point to define potential lack of
adherence. The percentage of non-adherence is provided with the 95% confidence interval (95% CI). A
logistic regression analysis was used to determine the variables associated with lack of adherence. Odds
ratio (OR) and 95% CI are provided. The performance of the 4-item Morisky—Green adherence scale was
compared against the CQR. For this purpose, the results of the 4-item Morisky—Green adherence scale
were dichotomized to “high” or “moderate-low” adherence, and compared to the CQR results (adherent
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versus non-adherent patients). The percentage of agreement and the Cohen’s kappa coefficient were
calculated to correct for the agreement expected by chance, with the following interpretation: poor (<0),
slight (0-0.20), fair (0.21-0.40), moderate (0.41-0.60), substantial (0.61-0.80), and almost perfect (0.81—
0.99). No imputation was done for missing data. The R version 3.1.3 Statistical Package was used for
statistical analysis.

Results

Descriptive data

A total of 271 patients [208 female (76.7%) and 63 male (23.3%), mean age 55.6 years (SD 12.0)]
were being treated with oral drugs for rheumatoid arthritis at the study visit and completed at least part of
the CQR. Demographic characteristics and comorbidities are summarized in Table 1. The median
duration of rheumatoid arthritis since diagnosis was 8.7 years (IQR 25-75: 3.7-16.6). All patients were
being treated with subcutaneous biological drugs and, including subcutaneous non-biological drugs, with
a median of two non-biological drugs for rheumatoid arthritis (IQR 25-75: 2-3). The median number of
pills for rheumatoid arthritis per day was two (IQR 25-75: 1-3). Overall, 44.2% of patients were in
remission (DAS-28 <2.6), 18.5% had low disease activity (2.6 to <3.2), 32.8% moderate activity (3.2 to
<5.1), and 4.5% high disease activity (=5.1). Almost three-quarters of all patients (73.8%) reported at
least one comorbid condition, with a median of two concomitant diseases other than rheumatoid arthritis
(IQR 25-75: 0-3).
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Table 1. Demographic characteristics of the sample

Characteristic Mean SD
Age 55.6 12.0
Number Proportion (%)
Gender
Male 63 233
Female 208 76.7
Race
Caucasian 254 93.7
Smoking?
Smoker 70 26.5
Ex-smoker 131 49.6
Never-smoker 63 23.9
Alcoholism risk (AUDIT)
Yes 19 7.0
Educational level
Primary school 130 48.0
Secondary school (graduated) 55 20.3
Professional studies 51 18.8
University degree 35 12.9
Working status
Currently working (out of home) 105 38.7
Home care 38 14.0
Unemployed 28 10.3
Retired 78 28.8
Disabled for work 20 7.4
Student 2 0.7

AUDIT alcohol use disorders identification test, SD standard deviation
2 Data not reported for seven patients

Non-adherence to oral antirheumatic drugs and relationship to demographic and clinical characteristics

From the 271 patients, 37 were excluded from the non-adherence analysis, because the CQR
questionnaire was not complete. There were no differences between the characteristics of the 234 patients
with a complete CQR and the excluded patients. Forty-nine patients had CQR results suggesting non-
adherence (prevalence 20.9%; 95% CI 16.2-26.6). Items from the CQR with significant differences in the
responses between adherent and non-adherent patients were the following: “I definitely do not dare to
miss my antirheumatic medications” (p < 0.001), “My medicines are always stored in the same place, and
that is why I do not forget them” (p < 0.001), “I take my medicines, because I have complete confidence
in my rheumatologist” (p = 0.019), “When I am on vacation, it sometimes happens that I do not take my
medicines” (p = 0.005), “If you cannot stand the medicines you might say: throw it away, no matter
what” (p = 0.047), “If I do not take my antirheumatic medicines, my body warns me” (p = 0.004), “My
health goes above everything else and if I have to take medicines to keep well, I will” (p = 0.005), “I use
a dose organizer for my medications” (p = 0.011), “What the doctor tells me, I hang on to” (p = 0.003),
and “It happens every now and then, I go out for the weekend and then I do not take my medicines”
(p < 0.001). Specific responses on the CQR are shown in the Supplementary Material.



The proportion of non-adherence in younger patients (aged <48 years; 37.5%) was double that
recorded in patients aged >48 years (Table 2). Non-Caucasian patients and those actively working also
showed higher percentages of non-adherence, although the differences did not reach statistical
significance, and the percentage was also numerically higher in males (Table 2). There were no
differences in the percentage of non-adherence by other sociodemographic factors, such as level of
education, smoking habit, or alcohol intake.

Table 2. Percentage of patients who were non-adherent to oral antirheumatic drugs, by
demographic characteristics

Non-adherence (%) p value

Age

Q1 (<48 years old) (n = 56) 375 0.006
Q2 (>48 to <56 years old) (n = 64) 15.6

Q3 (>56 to <63 years old) (n = 59) 13.6

Q4 (>63 years old) (n =55) 18.2

Gender

Male (n = 55) 27.3 0.258
Female (n = 179) 19.0

Race

Caucasian (n = 219) 19.6 0.093
Other race (n = 15) 40.0

Smoking habit

Smoker (n = 60) 16.7 0.232
Ex-smoker (n = 110) 18.2

Never-smoker (n = 57) 28.1

Alcoholism risk (AUDIT)

Yes (n=19) 26.3 0.559
No (n = 215) 205

Educational level

Primary school (n = 112) 16.1 0.345
Secondary school (graduated) (n = 47) 21.7

Professional studies (n = 41) 244

University degree (n = 34) 235
Working status

Currently working (n = 90) 27.8 0.062

16.7

AUDIT alcohol use disorders identification test

With regard to disease characteristics, the percentages of non-adherence were similar in those with
rheumatoid arthritis duration above/below the median (21.4 and 20.0%, respectively, p = 0.918), in those
treated with/without concomitant non-biological subcutaneous drugs (25.8 and 19.2%, p = 0.360), or in
those with different amounts of rheumatoid arthritis medication per day (Fig. 1). Although not statistically
significant, patients with no comorbidities showed a higher percentage of non-adherence than those with
at least one comorbidity (30.2 vs. 17.5%, p = 0.055), and the percentage of non-adherence was lower in
those taking a higher number of pills per day overall (p = 0.084; Fig. 1). There were no differences in the
percentage of non-adherent patients with regard to the results of the BMQ, nor with regard to the overall
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perceived treatment tolerability, but non-adherence was higher in those who declared that the effect of the
treatment on rheumatoid arthritis symptoms had been less than expected (p = 0.012; Fig. 2).
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Fig. 1. Proportion of non-adherent rheumatoid arthritis (RA) patients, stratified by the
number of different drugs for RA, the number of pills per day for RA, and the number of
pills per day for all diseases
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Fig. 2. Impact of rheumatoid arthritis medication efficacy and tolerability on non-
adherence
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Disease activity was similar among adherent and non-adherent patients [mean DAS 28: 2.8 (1.2) and
2.9 (1.3), respectively, p = 0.659]. Likewise, the classification into disease remission (48.3 and 44.9%),
low (18.9 and 14.3%), moderate (28.9 and 38.8%), or high (3.9 and 2.0%) disease activity was similar in
adherent versus non-adherent patients.

Variables associated with non-adherence were assessed using a multivariable model that included age,
gender, race, rheumatoid arthritis duration, working status, concomitant diseases, and pills per day
(Table 3). The model identified younger age, male gender, non-Caucasian race, and rheumatoid arthritis
duration, as variables with the highest OR for non-adherence (Table 3a), and the final model identified
younger age as independently associated with non-adherence (Table 3b). Male gender points to an
association too, but given the low number of males included in the study, a significant p value was not
reached in the multivariate regression analysis.

Table 3. Multivariable analysis

Odds ratio 95% Cl  p value

a. Initial logistic regression model

Age (per year of increase) 0.96 0.93-0.99 0.025
Male gender (vs. female) 2.00 0.93-4.35 0.074
Race (non-Caucasian vs. Caucasian) 212 0.61-7.06 0.221
Working status (currently working vs. other status) 1.04 0.48-2.27 0.911
RA duration above median (>7.8 years) 1.73 0.85-3.60 0.136
Concomitant diseases (yes vs. no) 0.78 0.36-1.74 0.543
Number of pills per day(>6 vs. <6) 0.64 0.27-1.43 0.282
b. Final model

Age (per year of increase) 0.95 0.93-0.98 <0.001
Male gender (vs. female) 1.96 0.93-4.17 0.070

Variables associated with non-adherence
RA rheumatoid arthritis

Non-adherence and results of the Morisky—Green test

Based on the 4-item Morisky—Green test, 164 patients (70.1%) had high adherence and 70 (29.9%)
were non-adherent [69 (29.5%) had moderate adherence and 1 (0.4%) had low adherence]. The
percentage of non-adherence with the CQR was significantly higher in those classified as non-adherent
with the Morisky—Green (p = 0.009; Fig. 3). The percentage of agreement between the Morisky—Green
test and the CQR was 68.8%, and the kappa coefficient showed only a slight agreement (kappa = 0.186,
95% CI 0.031-0.341, p = 0.012).
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Fig. 3. Adherence/non-adherence assessed using the Compliance Questionnaire in
Rheumatology (CQR) and the Morisky—Green Medication Adherence Questionnaire (4-item
version)

Discussion

The current analysis from a large subset of patients included in the ARCO study in Spain shows that
non-adherence to oral antirheumatic drugs occurred in 20.9% of patients, according to the CQR.
Multivariable analysis revealed that younger age and male gender were independently associated with
non-adherence in this population.

There is currently no optimal method to assess adherence to oral drugs. Indeed, numerous different
methods are available to assess medication adherence, including subjective (e.g., self-reporting,
physicians’ assessment), direct (e.g., biomarkers), or indirect (e.g., pharmacy refill, tablet counts,
electronic monitors, questionnaires) measurements, each with potential advantages or disadvantages [4,
8]. Advantages of self-report medication adherence questionnaires include their ease of use and the fact
that they are noninvasive and can be validated against other assessment tools. Key disadvantages of
questionnaires are that they can be susceptible to error due to increases in time between visits, and the fact
that the patient is aware of the measurement and, therefore, may answer based on expectation rather than
reality [4, 8].

Several previous studies have used the CQR to assess non-adherence, and possible factors associated
with non-adherence, to oral rheumatoid arthritis medication [16, 17, 18]. In the largest of these studies,
non-adherence to disease-modifying antirheumatic drugs (DMARDs) was assessed in 228 randomly
selected patients with rheumatoid arthritis [16]. In this population, 32—-40% of the patients did not adhere
to their DMARD prescription. As none of the evaluated potential risk factors (including demographic and
clinical characteristics, satisfaction about information, medication concerns, coping styles, disease
duration, the number of perceived side effects, and beliefs about the necessity for the medicine) were
strongly related to adherence, the study authors concluded that no general risk factor appears to be
powerful enough as a possible screening tool or target for adherence-improving interventions [8]. A
strong perception of a personal need for the treatment was associated with improved adherence in a study
which specifically assessed adherence to methotrexate in 126 patients with rheumatoid arthritis.
Medication adherence did not appear to be influenced by the patients’ functional impairment or the
methotrexate dose level [17]. In contrast, a recent observational study which investigated adherence to
methotrexate (orally or via injection) in 129 patients with rheumatoid arthritis, reported that a better
mental health status and experiencing comorbidities had a positive effect on adherence, while living alone
had a negative effect [18]. Taken together, the findings from these studies and the current study (all
utilizing the CQR), in addition to data from recent literature reviews [19, 20], indicate that, whilst there is
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overlap in some of the possible determinants of non-adherence across various studies, no clear pattern
emerges with regard to risk factors associated with non-adherence to oral medication in patients with
rheumatoid arthritis. Indeed, the general implication is that because potential barriers to medication
adherence are complex and varied, they should be evaluated on an individual basis, and solutions to
improve adherence must be multifactorial [7].

Data from a systematic review of the impact of medication regimen factors on adherence to chronic
treatment showed that in most of the therapeutic areas evaluated (with the exception of asthma/pulmonary
disease), there is some evidence that greater dosing frequency is associated with poorer adherence.
Indeed, across a range of chronic diseases, including diabetes, hypertension, and HIV/AIDS, the authors
found strong, consistent evidence that increases in dose frequency and regimen complexity (multiple
medications, multiple doses, specific dietary, or time requirements) are related to poorer adherence [21].
Interestingly, our study showed no significant difference in non-adherence rates to oral antirheumatic
drugs in patients treated with/without concomitant non-biological subcutaneous drugs, or in those with
different amounts of rheumatoid arthritis medication per day, or in those taking a higher number of pills
per day for rheumatoid arthritis or all diseases. The reason for this finding is not clear, but as the CQR
questions patients about general attitudes or customs towards taking antirheumatic medicines, those with
multiple morbidities or those receiving polymedication might be more prone to respond positively to such
questions and have less risk of non-adherence based on the established 80% cut-off value. In addition, the
population selected for the current study (i.e., patients also treated with subcutaneous biological drugs)
could have resulted in a selection bias towards a population which was sicker, and more aware of the
seriousness of their disease and of the importance of fulfilling treatment schedules. These factors may
also account for the relatively low percentage of patients at risk of non-adherence identified in the current
study, and for the lack of differences in disease activity between adherent and non-adherent patients.
Patients were required to be on the same biological drug for 12 months to qualify for the study, and this
might have conditioned a selection bias towards a population with better disease control despite non-
adherence.

Our study showed only slight agreement between the CQR and the Morisky—Green questionnaire.
This may reflect the fact that both questionnaires measure slightly different aspects of medication
adherence: the Morisky—Green scale asks patients directly whether they forgot or missed doses, whereas
the CQR requests information on attitudes or behaviors that can indicate a risk for non-adherence. It is
also worth noting that the Morisky—Green test is a general medication adherence assessment tool [13],
whereas the CQR has been developed and validated specifically for use in patients with inflammatory
rheumatic diseases [11]. Further studies should explore whether both questionnaires complement each
other in the identification of patients at risk of non-adherence.

The current study has some limitations. The CQR makes an assessment of adherence to oral drugs
globally, not at the level of an individual drug. As adherence to one particular oral antirheumatic may be
different from another, it is important to acknowledge that adherence to individual oral drugs (including
glucocorticoids) was not assessed in our study. Indeed, it has been noted recently that in addition to
understanding the validity of the assessment method used, and the scales and cut-off points, an appraisal
of adherence studies needs to be done according to the medications evaluated [20]. Selection bias may
also represent a limitation of our study. Patients were required to have been prescribed a new
subcutaneous biological drug 12-18 months before the study visit, so it is possible that patients with a
better response to the overall medication were selected into the ARCO study. Patients who failed to
respond to the biological medication, or who lost response, were not likely to be included in the study,
because they were likely to have been switched to other drugs prior to the study visit. It must also be
acknowledged that 14% of patients were excluded from the analysis of oral medication adherence
because of incomplete CQRs; the impact, if any, of these excluded patients on the overall adherence data
remains unknown.


https://link.springer.com/article/10.1007/s00296-017-3737-y#CR7
https://link.springer.com/article/10.1007/s00296-017-3737-y#CR21
https://link.springer.com/article/10.1007/s00296-017-3737-y#CR13
https://link.springer.com/article/10.1007/s00296-017-3737-y#CR11
https://link.springer.com/article/10.1007/s00296-017-3737-y#CR20

In conclusion, using the CQR, the current analysis from a subset of patients included in the ARCO
study in Spain shows that non-adherence to oral antirheumatic drugs occurred in 20.9% of patients.
Younger age and male gender were independently associated with non-adherence in this population. The
CQR s a useful tool that can help to identify patients at risk for non-adherence, through the information
collected with regard to patients’ attitudes or behaviors towards taking their antirheumatic medication.
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