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Abstract
Objectives This work aimed to assess treatment adherence in rheumatoid arthritis patients with several tools and to identify
factors associated with poor adherence.
Method Between February and December 2015, 183 patients were included in this cross-sectional study. A homemade 23-item
self-questionnaire was filled by patients during an outpatient consultation or a day hospitalization stay. Morisky Medication
Adherence Scale (MMAS)-4, MMAS-8 and Girerd scores were extracted from this homemade questionnaire. Medication
possession ratio (MPR) was then calculated. For identification of factors associated with nonadherence, patients were divided
in two groups according to MMAS-8 results differentiating patients with good or bad adherence to treatments.
Results Of the 183 patients, 59% received a combination of biologic and conventional synthetic disease-modifying drugs, 22% a
biological treatment alone, and 19% a conventional DMARD alone. Respectively, 3%, 10%, and 7% were considered as low
adherent according toMMAS-4, MMAS-8, and Girerd scores. MPRwas calculated for 84/183 patients; 23% were low adherent.
The need for a help in preparing the drugs (p = 0.05; OR = 6.12; 95% CI: 0.86 to 268.90) and concomitant diabetes (p < 0.001;
OR = 0.045, 95% CI: 0.001 to 0.299) was higher in patients with good adherence. Presence of a patient’s relative reminding to
take medications was associated with low adherence (p = 0.002; OR = 4.32, 95% CI: 1.41 to 13.11).
Conclusions This study highlighted the difficulty of assessing treatment adherence in rheumatoid arthritis patients despite four
different tools. Objective measures by MPR indicated a higher proportion of poor adherent patients than self-questionnaires.

Key Points
• Proportion of patients considered as low adherent ranged from 3 to 27% according to the method of evaluation.
• The use of a pillbox and/or the preparation of drugs by a patient’s relative was associated with good adherence.
• The presence of a patient’s relative reminding to take medication was associated with low adherence.
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Introduction

Adherence to treatment could be defined as the extent to
which patients comply with recommendations made by the
healthcare provider although this terminology seems to be
more complex, including patient involvement and active par-
ticipation in their therapeutic management [1, 2]. Adherence
influences the success of treatments, and nonadherence is as-
sociated with increased morbidity, mortality, and healthcare
costs [3]. In rheumatoid arthritis (RA), therapeutic strategies
are based on targeted or conventional synthetic disease-
modifying anti-rheumatoid drugs (csDMARDs) and/or bio-
logic disease-modifying anti-rheumatoid drugs (bDMARDs)
in order to control symptoms, induce remission, prevent struc-
tural damage, and avoid functional disability [4]. Medication
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adherence reported in RA is variable, ranging from 22% to
more than 100% in cases of patients taking more medications
than prescribed [5]. Non-optimal treatment adherence in RA is
associated with less response to drugs and disease flares [6, 7].
Several methods exist to assess medication adherence. Self-
questionnaires can be used, such as Morisky Medication
Adherence Scale with 4 items (MMAS-4) or 8 items
(MMAS-8) although they are currently not validated in RA
[8, 9]. Moreover, calculation of the medication possession
ratio (MPR) has been described as a more objective method
of medication adherence assessment. IndeedMPR is a ratio of
the number of doses dispensed relative to the dispensing pe-
riod, often based upon pharmacy refill records [10, 11]. To
date, no consensus has emerged on the best method of treat-
ment adherence assessment in RA.

The main objective of this non-interventional, cross-
sectional study was to assess treatment adherence in patients
with RA treated with csDMARDs or bDMARDs using patient
self-questionnaires and MPR calculation. A secondary objec-
tive was to identify factors associated with poor adherence.

Materials and methods

Patients

Between February and December 2015, patients fulfilling the
following criteria were included in this non-interventional,
cross-sectional study, conducted in the Department of
Rheumatology in Rouen University Hospital: rheumatoid ar-
thrit is defined by the 2010 American College of
Rheumatology (ACR) and European League Against
Rheumatism (EULAR) [12], csDMARDs and/or bDMARDs
for more than 6 months, a follow-up (day hospitalization and/
or outpatient consultation) in Rouen University Hospital.
Nonspeaking/nonreading French language, patient refusal to
participate, and pregnancy were exclusion criteria. A meeting
either with a nurse during patient routine rheumatologic med-
ical follow-up or with a pharmacy student during planned day
hospitalization stays was organized. This study received ethics
board approval provided by the institutional Ethics Committee
for Research of Rouen University Hospital with the number
E2019-23. Information about purpose of the study and ano-
nymity was given to patients. According to French
Regulation, the patient written consent for publish was waived
for this non-interventional study with no modification in the
management of patients.

Demographic, clinical, and biological data

Sociodemographic data were prospectively obtained during
patient meeting: marital status, ethnicity, educational level,
working status, residence location, rheumatologic follow-up,

and monthly income. Data about DMARDs were also collect-
ed. Health assessment questionnaire (HAQ) was proposed to
patients during the meeting. Disease-related data were retro-
spectively collected in medical files: comorbidities, disease
duration, DAS-28, radiologic structural damage, the presence
of rheumatoid factor and/or anti-CCP antibodies, visual ana-
logue scales (VAS) for pain, and global disease activity. The
updated records about therapeutic education sessions planned
in the rheumatology department were consulted.

Self-questionnaire

A 23-item self-questionnaire was proposed (online re-
sou rce ) . A t the end o f pa t i en t s ’ v i s i t , s e l f -
questionnaires were collected. This homemade 23-item
questionnaire was elaborated in French, inspired from
MMAS-4, MMAS-8, and Girerd questionnaire which is
a 6-item French adaptation of MMAS scales [13].
Patients filled this questionnaire only for DMARDs
and not for symptomatic treatments. This information
was also written on the questionnaire. Items 4, 6, 9,
and 11 were extracted from MMAS-4, items 4, 5, 6,
8, 10 ,12 , 14, and 18 from MMAS-8, and items 5, 6,
13, 16, 17, and 19 from Girerd questionnaire. Semantics
from original MMAS-4, MMAS-8, and Girerd were
adapted to RA patients by adding the terms “rheumatoid
arthritis” when it seemed necessary. Item 5 was adapted
from MMAS-8 and Girerd by modifying time interval.
Indeed “last month” seemed more suitable for DMARDs
than “yesterday” (MMAS-8) or “this morning” (Girerd).
Other items were about treatment duration (item 1),
treatment knowledge (item 2), medication taking omis-
sion (item 3), eventual patient relative reminding to take
medication(s) (item 7), medication tolerance (items 10
and 20), routine influence (item 15), participation to
therapeutic education sessions (item 21), pharmacy dis-
pensing treatments (item 22), and medication satisfac-
tion (item 23). Items 2–6, 8–18, and 20 were dichoto-
mized for bDMARDs and csDMARDs.

Medication possession ratio calculation

When patients indicated a referral pharmacy in 23-item
questionnaire, pharmacists were phone interviewed by a
pharmacist student. The number of bDMARD and
csDMARDs dispensed over a 6-month period before the
day of questionnaire completion was asked. Medication
possession ratio (MPR) was calculated by dividing the num-
ber of supplied medications by the number of prescribed
medication, during the 6-month period before the day of
questionnaire completion. Patients were considered as ad-
herent when MPR was 0.8 or greater [14].
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Risk factor identification

To identify factors associated with nonadherence, two groups
were defined according to MMAS-8 results: patients with low
adherence (0–5 points) and patients with medium (6–7 points) or
high adherence (8 points). The entire clinical and biological char-
acteristics were compared between these two groups of patients.

Statistical analysis

Qualitative data were expressed as number and percentage
and were compared with chi-square test. Quantitative data
were expressed as means with standard deviations and were
compared by bilateral WilcoxonMann-Whitney test. P-values
< 0.05 were considered statistically significant. Statistical
analyses were performed using NCSS Software.

Results

Clinical and biological characteristics

Among the 183 patients included in this study, 112 (61%)
were enrolled during an outpatient consultation and 71
(39%) during a day hospitalization stay. Twelve patients were
not included: 5 refused to fill the questionnaire, 2 because of
an identification default, 2 for a rheumatologic pathology not
yet labeled, and 3 patients did not speak French. Included
patient characteristics are presented in Table 1.

Among the 183 patients, 59% (n = 108) of patients were
treated with a bDMARD associated with a csDMARD, 22%
(n = 40) with a bDMARD alone and 19% (n = 35) with a
csDMARD alone (Table 2). The most prescribed csDMARD
was methotrexate (n = 120, 84% of patients) administered
orally (n = 75, 62.5%) or subcutaneously (n = 45, 37.5%).
Of the 148 patients treated with bDMARD, the most pre-
scribed drug was etanercept (n = 55, 37%). Overall,
CsDMARDs and bDMARDs were administered either sub-
cutaneously (43%), orally (34%), or intravenously (23%).

Assessment of treatment adherence with several
tools

The answers to the 23-item self-questionnaire are presented in
Table 3. Among the whole RA patients, 95% of them reported
knowing their medication name (item 2), 65% were able to
give details (name, dosage, and days of taking), and 60%
detailed it correctly. Among the patients treated with
csDMARD alone and the patients treated with DMARD, re-
spectively, 80% and 87% reported a good tolerance to their
medication (item 20). Reported adverse effects were digestive
disorders and asthenia for csDMARDs and influenza-like syn-
drome after administration of bDMARDs. A total of 9.3% of

patients reported having already stopped treatment without
informing their doctor (item 10). A total of 12% of patients
reported a participation in therapeutic education sessions.
According to the records maintained in the department about
this activity, 94 patients (51%) received at least 1 therapeutic
education session. Most patients (92%) were satisfied with the
therapeutic management of their RA (item 23). Three patients
referred to the inefficacy of treatment as a cause of dissatis-
faction, 1 patient referred to the mode of administration. The
other patients did not declare any reason.

Using the results from the 23-item questionnaire, MMAS-
4, MMAS-8, and Girerd scores were calculated (Table 4). A
total of 3% of patients were considered poor adherent with
MMAS-4, 10% with MMAS-8, and 7% with Girerd. The 3
scores agreed to define 3% of patients with poor adherence,
12% with medium adherence, and 21% with high adherence.
Finally, for 84 patients (46%), it was also possible to calculate
their MPR. The MPR indicated a rate of 27% of low-adherent
patients.

Identification of factors associated with good or low
adherence

MMAS-8 was used as reference questionnaire for the defini-
tion of 2 groups: patients with low adherence (n = 19) and
with good adherence (n = 164). The comparison of the two
group characteristics is presented in Table 5. The use of a
pillbox and/or the preparation of drugs by a patient’s relative
was slightly associated with good adherence (p = 0.05; OR =
6.12; 95% CI: 0.86 to 268.90). The presence of diabetes as
comorbidity was significantly higher in the group of patients
with good adhesion (p < 0.001; OR = 0.045, 95% CI: 0.001 to
0.299). The presence of a patient’s relative reminding him to
take medications was higher in low adherence group (p =
0.002; OR = 4.32, 95% CI: 1.41 to 13.11).

Discussion

We conducted a cross-sectional study to assess medication
adherence in patients with RA followed up in a University
Hospital. First of all, we faced the absence of specifically
validated RA questionnaires and the lack of consensus on this
issue, which have recently been highlighted [15]. This is the
reason why we did not choose a single questionnaire but de-
cided to evaluate the adhesion using several questionnaires:
MMAS-4, MMAS-8, and Girerd. These questionnaires are
validated in several chronic pathologies but not yet in inflam-
matory rheumatisms such as RA. We chose to build a single
synthetic questionnaire for the comfort of patients. Indeed, in
our opinion, it would have been more a constraint for them to
complete several questionnaires rather than a single one. We
did not establish feasibility, reliability, and validity of our
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homemade questionnaire, which intended to be used punctu-
ally for this study and not in clinical routine. If it were to be
used routinely, we should validate these psychometric charac-
teristics. Psychometric characteristics of MMAS-4 and
MMAS-8 have been evaluated in the case of hypertension.
The sensitivity was 81% and 91%, and the specificity was
44% and 53% for MMAS-4 and MMAS-8, respectively.
Cronbach’s alpha reliability was also better for MMAS-8

compared to MMAS-4 (0.83 vs 0.7) [16]. Girerd question-
naire is a 6-item French adaptation of Morisky’s scales also
studied in patients with hypertension. But to our knowledge,
its psychometric characteristics have not been yet established.

According the method used to assess the adherence, the
proportion of patients with low adherence ranged from 3%
to 27%. To our knowledge, this work is the first study with
the objective to compare the results of four different

Table 1 Sociodemographic,
clinical, and biological
characteristic of patients

Patient characteristics Values

Female gender (n = 183) 135 (74%)

Mean age in years (n = 183) 59 ± 13

Ethnicity (n = 123)

Caucasian 115 (93%)

African 6 (5%)

Asian 2 (2%)

Marital status (n = 167)

Single/divorced/widower 39 (23%)

Married/concubinage 128 (77%)

Monthly income (n = 157)

< 1000 € 35 (22%)

10001500 € 40 (26%)

1500–2000 € 35 (22%)

2000–3000 € 28 (18%)

> 3000 € 19 (12%)

Education (n = 137)

Primary level 42 (31%)

Bachelor’s degree 48 (35%)

Advanced degree 47 (34%)

Working status (n = 165)

Active 61 (37%)

Unemployed 43 (26%)

Retired 61 (37%)

Residence location (n = 181)

City 80 (44%)

Rural 101 (56%)

Disease duration in years (n = 183) 15 ± 9.8

Rheumatologic follow-up (n = 183)

Private practice 105 (57%)

Hospital 78 (43%)

DAS 28 VS (n = 136) 2.9 ± 1.5

DAS 28 CRP (n = 56) 3.7 ± 1.5

Structural damage (n = 167) 133 (80%)

Presence of rheumatoid factor and/or anti-CCP antibodies (n = 178) 160 (90%)

Pain (VAS 0-10) (n = 157) 3.2 ± 2.4

Asthenia (VAS 0–10) (n = 148) 4.6 ± 2.7

Activity (VAS 0–10) (n = 156) 3.4 ± 2.3

HAQ (n = 85) 0.9 ± 0.8

Numbers between parentheses indicate the number of patients for which data were available (DAS disease activity
score, HAQ health assessment questionnaire, VAS visual analogue scales)
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methods to assess adherence in the same patients. Results
obtained from these questionnaires are discordant. Indeed,
adherence was evaluated at 74%, 40%, and 30%, respec-
tively, with MMAS-4, MMAS-8, and Girerd. Only 20.8%
of patients were defined as adherent with the 3 scores and
2.7% as low adherent in our study. The 3 scores agreed only
for 65 patients (36%).

The “declarative” adherence rate reported with self-
questionnaires was higher than a more “objective” rate, eval-
uated by calculation of the MPR. A first explanation is that
declarative methods often tend to overestimate adherence
[17]. Indeed a patient who fills a questionnaire knows that
he is being observed and would tend to modify his behavior
[3]. No method of adherence measurement is perfect, and they

Table 2 Therapeutical
management of RA patients Therapeutical strategies Results

csDMARD only 35 (19%)

SC methotrexate 14

Oral methotrexate 14

Oral leflunomide 3

Oral hydroxychloroquine 2

Oral sulfasalazine 1

Oral methotrexate + oral sulfasalazine + oral hydroxychloroquine 1

bDMARD only 40 (22%)

SC etanercept 12

IV tocilizumab 9

IV abatacept 6

IV rituximab 5

SC abatacept 3

IV remicade 3

SC adalimumab 2

Association of csDMARD and bDMARD 108 (59%)

Oral methotrexate + SC etanercept 22

Oral methotrexate + SC adalimumab 10

Oral methotrexate + IVabatacept 10

Oral methotrexate + IV infliximab 9

Oral methotrexate + IV rituximab 4

Oral methotrexate + IV tocilizumab 2

Oral methotrexate + SC golimumab 1

Oral methotrexate + SC certolizumab pegol 1

Oral methotrexate + SC anakinra 1

SC methotrexate + SC etanercept 12

SC methotrexate + IV infliximab 6

SC methotrexate + IV abatacept 4

SC methotrexate + SC abatacept 4

SC methotrexate + SC adalimumab 2

SC methotrexate + SC tocilizumab 2

SC methotrexate + IV rituximab 1

Oral leflunomide + SC etanercept 8

Oral leflunomide + IV tocilizumab 3

Oral leflunomide + SC abatacept 2

Oral leflunomide + IVabatacept 1

Oral leflunomide + IV infliximab 1

Oral sulfasalazine + SC etanercept 1

Oral sulfasalazine + IV rituximab 1

csDMARD conventional synthetic disease-modifying anti-rheumatoid drugs, bDMARD biologic disease-
modifying anti-rheumatoid drugs, SC subcutaneous, IV intravenous
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all display advantages and disadvantages [18]. The main ad-
vantage of MPR calculation as adherence assessment method
is its objectivity compared to self-questionnaires. Then MPR
calculation could be an accurate measure in case of the pa-
tients always go for their treatments in the same pharmacy. An
underestimation of adherence could then be observed if the
patient went to seek his treatment in another pharmacy than
the usual one, even once. On the contrary, an overestimation
of MPR could occur because the calculation is based on the
number of dispensed treatments and not on the number of
administered treatments. This trend is highlighted when

MPRs greater than 100% are reported [5]. A lot of data were
missing forMPR calculation, forcing us to interpret our results
with caution. An explanation for these missing data is the
design of our study; indeed, patients were included on the
basis of the questionnaire and not on the availability of data
from pharmacies. Then we faced several difficulties in
obtaining data for MPR calculation. First 13 patients received
medications in hospital pharmacy (intravenous bDMARD).
Then among the 169 patients who declared to look for their
medications in the same community pharmacy, 129 named it.
Finally, data could not be obtained for 14 patients because the

Table 3 Results of the 23-item
self-questionnaire Questions Results

1- How long have you been treated for RA? (n = 165) (mean in years) 14.0 ±
10.3

2- Do you know the name of your current RA medication(s)? (n = 174) (Yes) 165 (95%)

3- Is there a day during which you have not taken your treatment
for the last 6 months?(n = 180) (Yes)

52 (29%)

4- Do you sometimes forget to take your RA medication(s)? (n = 182) (Yes) 27 (15%)

5- Did you forget to take your medication (s) last month?(n = 182) (Yes) 12 (7%)

6- How often do you have difficulty remembering to take all
your RA medication(s)? (n = 166)

All the time 3 (1.8%)

Sometimes 3 (1.8%)

Usually 4 (2.4%)

Once in a while 8 (4.8%)

Never/rarely 148
(89.2%)

7- Has your relatives ever reminded you to take your medication(s)? (n = 182) (Yes) 37 (20%)

8- Thinking over the past 2 weeks, were there any days when you did not take your RA
medication(s) for other reasons than forgetting? (n = 171)

14 (8%)

9- When you feel worse when taking your RA treatment, do you sometimes stop taking your
medication(s) and informing your doctor? (n = 177) (Yes)

10 (6%)

10- Have you ever cut back or stopped taking your RA medication(s)
without telling your doctor because you felt worse when you took it? (n = 181) (Yes)

17 (9%)

11- When you feel better, do you ever decrease or stop
taking your RA medication(s)? (n = 178) (Yes)

14 (8%)

12- When you feel like your symptoms are under control, do you sometimes stop taking your RA
medication(s)? (n = 182) (Yes)

10 (5%)

13- Have you ever missed taking your medication(s) because some days you feel that your
treatment is doing you more harm than good? (n = 178) (Yes)

4 (2%)

14- When you travel or leave home, do you sometimes forget to bring along your RA
medication(s)? (n = 179) (Yes)

12 (7%)

15- Does a change in your routine modify the way you take your medication(s)? (n = 180) (Yes) 13 (7%)

16- Have you ever take your medication(s) late compared to the usual hour or day of taking? (n =
178) (Yes)

88 (49%)

17- Have you ever been out of medication since the last consultation? (n = 183) (Yes) 8 (4%)

18- Taking medicine every day is a real inconvenience for some people. Do you ever feel hassled
about sticking to your treatment plan? (n = 181) (Yes)

80 (44%)

19- Do you think you take too much medication(s) (n = 170) (Yes) 73 (43%)

20- Do you tolerate well you RA medication(s)? (n = 174) (Yes) 150 (86%)

21- Have you ever participated in therapeutic education session(s)? (n = 177) (Yes) 21 (12%)

22- Are you always looking for your treatment in the same pharmacy? (n = 183) (Yes) 169 (92%)

23- Are you satisfied with the therapeutic management of your RA? (n = 160) (Yes) 148 (92%)

RA rheumatoid arthritis

212 Clin Rheumatol (2020) 39:207–216



pharmacy could not be found according to information given
by the patient, and for 18 patients, the pharmacist could not
transmit the history of treatments dispensed.

This study confirms that each method of assessing adher-
ence has its specificities and thus tends to detect different types
of non-adherent behaviors. The combination of two or more
methods improves the detection of “at risk” patients [19].

We observed that 59% of patients were treated with a com-
bination of a csDMARD and a bDMARD. The influence of
the number of DMARDs on adherence is unclear. On the one
hand, adherence was shown to be better when a single anti-
TNF was prescribed drug versus a combination of DMARDs
[20]. In contrast, other studies suggest that adherence is better
when a bDMARD is associated with methotrexate [21, 22].
The route of administration may also influence adherence.
Intravenous administration induces little lack of adherence.
In patients followed in our department, intravenous medica-
tions are often administered in combination with other drugs
that are administered orally or subcutaneously. Thus, an effect
of route of administration on adherence could be explained
more by the follow-up of these patients. Indeed, these patients
have regular and scheduled stays in day hospitalization. This
close monitoring should allow to naturally eliminating some
reasons for low adherence such as doubts about the effective-
ness of treatment or poor tolerance.

We decided to use MMAS-8 questionnaire as refer-
ence to define patients with low adherence and good
adherence. In fact, results of MMAS-4 (3% of patients
with low adherence) were different compared to
MMAS-8 (10%) and Girerd (7%). Then two questions
from the Girerd questionnaire seemed less relevant to
the drug mode of administration in RA: “Have you ever
take your medication(s) late compared to the usual hour
or day of taking?” (item 16) and “Do you think you
take too much medication(s)” (item 19). In fact, almost
half of the patients were treated with monotherapy
(41%) and the other half with dual therapy (59%).
Only one patient received simultaneously three
DMARDs. On the other hand, the most commonly pre-
scribed DMARDs were methotrexate and etanercept,
which are mainly administered once a week and for
whom the time of intake is of little importance, in con-
trast to treatments of arterial hypertension in which

MMAS-4 has been developed [8]. Finally, we grouped
patients with medium and high adherence according to
the results of MMAS-8. Indeed the ranking between
medium and high adherence was mainly determined by
their weariness in following treatment (item 18).

A variety of associated/predictive factors has been
studied in RA, including patient-related, treatment-relat-
ed, and patient-healthcare provider relationship-related,
with different results across studies making the interpre-
tation difficult [15]. Some studies identified that older
patients were more likely to be adherent [23]. We ob-
served the same trend in this study even if it did not
reach statistical significance, probably because of the
small number of patients included in the analysis, espe-
cially in “low adherence” group.

Consistent associations between disease-related risk
factors and adherence in RA were not identified [24].
Some studies suggest that low disease activity, the pres-
ence of rheumatoid factor, and shorter disease duration
may be associated with better adherence [25–27]. We
did not observe association with these disease-related
factors, but these results should be interpreted with cau-
t ion because of the small number of patients.
Interestingly diabetes as comorbidity was significantly
higher in the group of adherent patients. This result
could be explained by the fact that these patients are
more aware of the importance of being adherent because
of the chronicity of their pathology and their close med-
ical follow-up. The presence of comorbidities has al-
ready been associated with better adherence in RA [26].

In our study, the presence of a patient’s relative
reminding to take medications as well as the presence
of a help for the preparation of drugs (pill dispenser
and/or patient’s relative) seem to be associated with
low adherence. This result may reflect a behavior of
poor adherence caused either by memory difficulties or
by a disinvestment of the patient in his disease treat-
ment. This observation is consistent with a recent liter-
ature review identifying increased professional or famil-
ial support as associated with better adherence as well
as living alone with poorer adherence [28].

Therapeutic education seems to improve adherence [29].
We observed that participation in therapeutic education

Table 4 Medication adherence
assessment Adherence evaluation method Low adherence Medium adherence High adherence

MMAS-4 (n = 183) 6 (3%) 41 (22%) 136 (74%)

MMAS-8 (n = 183) 19 (10%) 91 (50%) 73 (40%)

Girerd (n = 183) 13 (7%) 115 (62%) 55 (30%)

MMAS-4 and MMAS-8 and Girerd (n = 183) 5 (3%) 22 (12%) 38 (21%)

MPR calculation (n = 84) 23 (27%) 61 (73%)

MMAS-4 and MMAS-8MoriskyMedication Adherence Scale with 4 or 8 itemsMPRmedication possession ratio
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sessions seemed to be not associated with adherence.
However, the proportion of patients who reported having par-
ticipated in therapeutic education sessions was very low than
reality since we compared this proportion with the current

department records on this activity. Patients did not seem to
have understood that the specialized interview they had at the
initiation of a biotherapy or during their annual hospital
follow-up was a therapeutic education session.

Table 5 Comparison of low
adherence and high adherence
patient characteristics

Patient characteristics Low adherence Good adherence p

Female gender (n = 183) 14 (74%) 121 (74%) 0.99

Mean age in years (n = 183) 54.3 ± 16.3 59.37 ± 12 0.2

Marital status (n = 167)

Single/divorced/widower 6 (32%) 33 (22%) 0.37

Married/concubinage 13 (68%) 115 (78%)

Education (n = 138)

Bachelor’s degree 11 (58%) 52 (44%) 0.67

Advanced degree 8 (42%) 66 (56%)

Working status (n = 104)

Active 5 (42%) 38 (41%) 0.98

Unemployed/retired 7 (58%) 54 (59%)

Residence location (n = 181)

City 11 (58%) 90 (56%) 0.84

Rural 8 (42%) 71 (44%)

Disease duration in years (n = 183) 16.8 ± 11.3 15.1 ± 9.5 0.64

Rheumatologic follow-up (n = 183)

Private practice 13 (68%) 92 (56%) 0.30

Hospital 6 (32%) 72 (44%)

DAS 28 (n = 136) 2.2 ± 1.2 2.9 ± 1.5 0.14

Structural damages (n = 167)

Presence 14 (82%) 119 (79%) 0.77

Absence 3 (18%) 31 (21%)

Rheumatoid factor and/or anti-CCP antibodies (n = 178)

Presence 16 (89%) 144 (90%) 0.88

Absence 2 (11%) 16 (10%)

Pain (VAS 0–10) (n = 157) 2.5 ± 1.8 3.3 ± 2.4 0.31

Asthenia (VAS 0–10) (n = 148) 5.3 ± 2.5 4.4 ± 2.8 0.25

Activity (VAS 0–10) (n = 155) 2.6 ± 2.0 3.5 ± 2.3 0.15

HAQ (n = 105) 0.6 ± 0.7 0.9 ± 0.7 0.18

Comorbidities (n = 183)

Arterial hypertension 8 (42%) 48 (29%) 0.20

Diabetes 1 (5%) 91 (55%) < 0,001

Depression 0 (0%) 18 (11%) 0.12

Osteoporosis 1 (5%) 18 (11%) 0.4

Patient’s relatives reminding them to
take medication(s) (n = 182)

9 (47%) 28 (17%) 0.002

Therapeutic care satisfaction (n = 183) 18 (95%) 154 (94%) 0.88

Participation to therapeutic education session (n = 177) 4 (21%) 17 (11%) 0.19

Good tolerance to medication(s) (n = 174) 15 (79%) 135 (87%) 0.30

Medication preparation (n = 138)

No special preparation 13 (93%) 80 (68%) 0.05

Preparation help (pill dispenser and/or patient relatives) 1 (7%) 38 (22%)

Medication knowledge (n = 173) 16 (89%) 148 (95%) 0.20

(DAS disease activity score, HAQ health assessment questionnaire, VAS visual analogue scales)

214 Clin Rheumatol (2020) 39:207–216



We did not focus on costs in this study whereas
economic issues are of paramount where interesting on
medication adherence. On the one hand, poor adherence
seems to generate additional costs, and on the other
hand, higher out-of-pocket costs have been shown to
reduce medication adherence in a cohort of 2 285 RA
patients [30]. In France, RA is classified as a “long-
term condition” by the French healthcare system. As
such, all care and medications are fully supported, and
no out-of-pockets payments are needed.

Our study has a number of limitations. First question-
naires we used to assess adherence were not currently
validated in the RA. Then MMAS-4, MMAS-8, and
Girerd questionnaires display similar constructs. Other
questionnaires with different structures could have been
used, such as the Medication Adherence Self-Report
Inventory (MASRI) which includes VAS [31]. Other
questionnaires integrate the patient’s perceptions of
medicines such as the “Beliefs about Medicines
Questionnaire (BMQ)” [32]. This kind of questionnaire
then focuses on intentional adherence, whereas it seems
that Morisky’s scales study both dimensions: intentional
and unintentional [16]. Finally a questionnaire was de-
veloped specifically in RA, but it measures satisfaction
of patients with different forms of complex multidisci-
plinary care rather than adherence to medications [33].

We studied adherence but not persistence to
DMARDs. Persistence could be defined as “the duration
of time from initiation to discontinuation of therapy”
[1]. Addressing both adherence and persistence would
have provided a richer understanding of medication-
taking behavior. In RA, persistence rates of 61%,
57.5%, and 63% with etanercept, adalimumab, or
infliximab, respectively, were described using a 1-year
time period. Persistence rates were even lower for
abatacept, golimumab, rituximab, and certolizumab, and
generally, persistence was better when patients received
a combination of a bDMARD and csDMARDs than in
patients receiving a combination of csDMARDs [34].

Finally, in our study, the number of patients did not
allow us to make separate analysis depending on the
drug. Adherence may indeed be different between two
drugs even if they have the same route and the same
rate of administration [11, 35].

This study highlighted the difficulty of assessing ad-
herence in patients with RA. A gap appears between the
patient perception and what could be objectified.
Methods of adherence assessment explore only certain
facets of a set that is patient’s involvement in his ther-
apeutic management. However, it seems obvious that
therapeutic adherence is not optimal in RA and that
solutions to improve remain to be found.
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