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Abstract
Background—To quantify adherence to oral therapies in ethnically diverse and economically
disadvantaged patients with rheumatoid arthritis (RA) using electronic medication monitoring, and
to evaluate the clinical consequences of low adherence.

Methods—107 patients with RA enrolled in a 2-year prospective cohort study agreed to have
their oral RA drug therapy intake electronically monitored, with the Medication Events
Monitoring System (MEMS®). Adherence to disease-modifying antirheumatic drugs (DMARDs)
and prednisone were determined as the percentage of days (or weeks for methotrexate) in which
the patient took the correct dose as prescribed by the physician. Patient outcomes were assessed
including the Modified Health Assessment Questionnaire (MHAQ), the Disease Activity Index 28
(DAS28), quality of life and radiological damage using Sharp-van der Heijde scores.

Results—Adherence to the treatment regimen as determined by percent of correct doses was
64% for DMARDs and 70% for prednisone. Patients who had better mental health were
statistically more likely to be adherent. Only 23 (21%) of the patients had an average adherence to
DMARDs ≥ 80%. These patients showed significantly better disease activity scores across 2 years
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of follow-up than those who were less adherent (DAS28 3.3±1.3 vs. 4.1±1.2, p<0.02).
Radiological scores were also worse in non-adherent patients at baseline and 12 months.

Conclusions—Only one fifth of the RA patients had an overall adherence of at least 80%. Less
than two thirds of the prescribed DMARD doses were correctly taken. Adherent patients had
lower disease activity and radiological damage scores across the 2 years of follow-up.

Over the last decade, great advances have been made in the treatment of rheumatoid arthritis
(RA) with the development of new biologic therapies (1). Despite these advances, oral
disease modifying antirheumatic drugs (DMARDs), most commonly methotrexate, remain
the cornerstone of therapy in RA, invariably used as initial therapy. Furthermore, it has been
shown that most biologic therapies are more effective when administered in combination
with methotrexate. To receive the full benefit of these treatments patients must adhere with
the requirements of their prescribed drug regimens (2).

Adherence can be assessed using direct or indirect methods. Direct methods include
performing biologic assays (e.g., serum drug concentration) and/or direct observation, but
are difficult to implement because of their invasiveness, high cost and the variability in
results owing to individual pharmacokinetics. (3) Patient observation only can be performed
in infusion centers or through direct observation of the patient ingesting the medication (4).
Indirect methods, including pharmacy data, patient diaries, pill counts, and patient
interviews, are used more frequently than are direct methods (5-10). Self-report methods are
relatively inexpensive and easy to use but can result in under or more commonly,
overestimation of adherence (4, 11). Advances in the nanotechnology field enabled the
development of a new indirect method based on electronic medication adherence
monitoring. The cap of a medication bottle records the time and date of each opening
through an integrated microcircuitry. This method has many advantages, including the
noninvasive and automatic recording of data, decreased susceptibility to modifications, and
it also provides a more complete and accurate measure of patient adherence (e.g., coverage
time, distribution of doses, and gaps without medication) (12, 13).

To our knowledge, only two studies have utilized electronic monitoring to measure
adherence in patients with RA (14, 15). In one study on 961 patients, the electronic
monitoring data were combined with patient self-reporting, making it impossible to
accurately extract the electronic monitoring results from the combined data. Furthermore,
the follow-up of this study was only 14 days, limiting inferences about long-term adherence
and its effects (15). The other study analyzed adherence in 81 RA patients and found a
greater rate of adherence in patients taking methotrexate than in patients taking sulfasalazine
(81% vs 55%, respectively). However, follow-up in this study was only 6 months and long-
term consequences, or determinants of non-adherence were not assessed (14).

The purpose of our study was to quantify adherence to prescribed oral drug regimens in
patients with RA over a 2-year period using an electronic medication monitoring system and
to examine various determinants of adherence, as well as the clinical consequences of non-
adherence.

PATIENTS AND METHODS
Patients

Patients in this study were participants of a larger prospective cohort of RA patients
recruited from three publicly funded outpatient rheumatology clinics in Houston, TX, two of
them within Harris County Hospital District, Ben Taub General Hospital and Lyndon B.
Johnson General Hospital, and the other one, the Michael E. DeBakey Veterans Affairs
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Medical Center. The study was approved by the institutional review boards of participating
institutions. All participants signed written informed consent.

Inclusion criteria were: age 18 to 80 years; fulfillment of American College of
Rheumatology diagnostic criteria for RA (16); disease duration ≤ 15 years; current treatment
with steroids and/or DMARDs (including methotrexate, leflunomide, sulfasalazine,
hydroxychloroquine, and azathioprine), with or without concomitant administration of
biologic agents; and English or Spanish language proficiency as determined by the
interviewer. Consecutive patients in the clinic who met the inclusion criteria were invited to
participate in the study and those who agreed chose whether they wanted to be monitored
electronically. Only those patients who accepted electronic monitoring are included in this
analysis.

Patient reported outcomes and assessment
Patients were followed for 2 years and were assessed at baseline and at 3, 6, 12, 18, and 24
months. We collected baseline sociodemographic characteristics, including ethnicity, age,
sex, marital status, education level, number of household members, income, employment,
and health insurance status. At each visit patients completed the Modified Health
Assessment Questionnaire (MHAQ; a higher score representing greater disability) (17), self-
reported visual analogue scale (VAS) of general health, comorbidities, pain and disease
activity. Additional self-report questionnaires were completed at baseline, 12 and 24
months. Health related quality of life (HRQoL) was assessed using the Medical Outcome
Study (MOS) 12-item short form health survey (SF12) (18). Social support was ascertained
with the MOS social support survey (1-5 scale in which 1 represented the worst social
support ) (19). Depression was measured with the Center for Epidemiologic Studies
Depression Scale 10-item survey (CESD10; 0-30 scale in which 30 represented the most
depressed) (20). We also recorded number, type and quantity of drugs used for diseases
other than RA.

Many patients spoke only Spanish. Questionnaires were translated into Spanish using
forward and backward translation by independent translators followed by bilingual group
evaluation and consensus on item translation.

Clinical assessment
At each patient visit, the physician evaluated the patient’s general health, disease activity
and level of pain using a visual analogue scale (VAS), and 28-joint counts (tenderness and
swelling). Laboratory testing was performed at baseline, 12 and 24 months including
erythrocyte sedimentation rate (ESR) and C-reactive protein (CRP). An index disease
activity score (DAS28) was calculated for baseline and each annual visit (21).

Radiographs of both hands were requested at baseline and at years 1 and 2, and were scored
using the van der Heijde modified Sharp method (22). Only patients who had a baseline and
at least one follow-up radiograph were analyzed. Radiographic progression was determined
as the difference between baseline and follow-up scores.

Assessment of adherence
Medication adherence was defined as “the extent to which a patient acts in accordance with
the prescribed interval, dose, and dosing regimen” (23). Only adherence for oral DMARDs
and steroids was recorded. No effort was made to monitor adherence to nonsteroidal anti-
inflammatory drugs (NSAIDs) or drug therapies for comorbid conditions. Adherence was
assessed using the medication event monitoring system (MEMS®; AARDEX. Ltd. Zug,
Switzerland). The MEMS® cap, designed to compile dosing histories of oral medications,
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has a microcircuitry that records the time and date each time the bottle is opened. The
system assumes that every opening of the bottle signifies the prescribed dose is taken.
Additional software (QuickRead and PowerView, AARDEX. Ltd.) and a MEMS® reader
was used to capture data and perform analysis. MEMS® caps are designed for oral drugs,
therefore, adherence to biologic therapies, which are only administered as injections or
infusions, was not assessed, although we recorded whether patients were receiving these
agents.

Measures of adherence were:

• Doses taken as prescribed: Percentage of days (or weeks for methotrexate) in which
the patient took the correct dose as prescribed, calculated as total number of days or
weeks with the correct number of doses, divided by total number of monitored days
multiplied by 100.

• Underdosing: Percentage of days or weeks in which the patient took fewer doses
than prescribed, calculated as total number of days or weeks with fewer recorded
doses divided by total number of monitored days multiplied by 100.

• Overdosing: Percentage of days or weeks in which the patient took more doses than
prescribed, calculated as total number of days or weeks with more recorded doses
divided by total number of monitored days multiplied by 100.

The MEMS cap software was set in order to allow a margin of error of 25% in time between
doses. For example, if the drug had to be taken every 12 hours, the dose was considered
“taken as prescribed” when the interval between doses ranged from 9 to 15 hours (+/- 25%
or 3 hours). Occasional openings of the container unrelated to drug taking (e.g., opening for
refills) were excluded from the analysis. These openings were assessed by patient interview
and direct comparison with the pharmacy refill register. During the initial visit, patients were
informed about the features of the MEMS®, so they were aware of the monitoring capability
of the bottle.

Adherence was also measured using the Compliance Questionnaire Rheumatology (CQR).
Comparison of baseline CQR scores between patients who accepted electronic monitoring
and those who declined was carried out, looking for bias in group selection according to
baseline adherence (e.g., whether patients who accepted electronic monitoring were more
adherent than those who did not) (11).

Statistical analysis
Adherence measures were analyzed as a continuous variable and then dichotomized in two
categories according to an 80% adherence cut-off, which has been traditionally used in
chronic disease studies (11). Categorical variables were compared using the chi-square test
or the Fisher exact test. For bivariate continuous variables we used the Student t test,
Pearson correlation coefficients, and one-way analysis of variance (ANOVA). Tukey’s
standardized difference, Bonferroni and Scheffe multiple comparison tests were used for
post hoc analysis. A stepwise multiple regression analysis using the percent of doses taken
as prescribed as the dependent variable was performed to identify predictors of adherence
(variable significance entry criterion of p<0.15 and removal criterion of p>0.05). Only
patients who completed 2 years of follow-up were included in the outcome analysis
examining the association of adherence with clinical measures. We performed a multiple
regression analysis using DAS28 at 24-months as dependent variable and prescribed doses
taken of DMARDs as the independent variable adjusting for age, gender, disease duration,
prednisone cumulative dose, baseline DAS28, number of DMARDs and whether the patient
had received a biologic agent. Missing DAS28 values at 24-months (n=21, 19.6%) were
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imputed using last observation carried forward. A two-sided p value of 0.05 was considered
statistically significant.Data analyses were performed using SAS version 9.1.3.

RESULTS
We screened over 1700 patients; of these, 201 had RA, fulfilled the inclusion criteria and
agreed to participate (refusal rate was 32%); 107 of the 201 patients were on DMARDs and
agreed to electronic monitoring of their oral therapies using MEMS® caps over the 2 years
of the study. When compared to patients who did not want to be electronically monitored,
participants in the MEMS® group were younger, and more likely to be female and/or of
Hispanic ethnicity. There were no statistically significant differences between patients who
accepted electronic monitoring and those who did not with regard to baseline disease
activity, functional status, radiological damage, quality of life measures, depression,
comorbidities, and self-reported adherence (CQR). Most patients (92%) were patients at a
Harris County District Hospital. Patients were primarily non-white (65% Hispanic; 19%
African-American; 16% White), female (87%), had a mean disease duration of 8±6 years,
moderate disease activity (DAS28=4.7±1.6), a low educational status (45% had not
completed high school), and 67% had an income < $20,000/year.

Methotrexate was the most prescribed DMARD (81%), followed by leflunomide (43%),
hydroxychloroquine (36%), sulfasalazine (15%), and azathioprine (2%). Seventy-six
patients (68%) also received prednisone, and 63 patients (57%) were treated with biologic
agents. Fifty patients (45%) were taking one DMARD, 40 patients (36%) two, 17 patients
(15%) three DMARDs and 4 patients (3%) received four DMARDs. During the two years of
follow-up, 93 (28%) of 336 RA-related drugs (excluding NSAIDs and/or analgesics) were
discontinued (22% DMARDs, 22% prednisone, and 36% biologic agents), most commonly
because of adverse events or lack of efficacy.

Adherence assessment
A total 205 (75%) of 273 prescribed drugs (DMARDs and/or prednisone) were monitored in
the MEMS® group. Table 1 shows the adherence measures across two years of follow-up.
Mean adherence ranged from 58% to 71% for each DMARD and was 70% for prednisone.
Patients took less than the prescribed dose 22% to 41% of the time. Overdosing occurred
less frequently, varying from 1% for sulfasalazine to 14% for methotrexate. Only 23 (21%)
of 107 patients took DMARDs as prescribed at least 80% of the time, and 23 (41%) of 56
patients took prednisone as prescribed at least 80% of the time.

Baseline predictors of nonadherence
Bivariate analysis with regard to baseline sociodemographic variables showed that
adherence to DMARDs was associated with being married or with significant other, and
with living with someone (Table 2). Table 3 shows the bivariate associations between
baseline clinical variables and adherence. Adherence was associated with lower depression,
better mental health, lower disease activity (low DAS28 score), and better function (lower
MHAQ scores). Therapy with biologic agents was not associated with adherence.

With stepwise multivariate regression analysis using the percentage of correct DMARD
doses taken as the dependent variable, adherence was significantly associated with being
married/having significant other not being widowed or separated (b=-10.22, p<0.01), having
lower disease activity (b=-2.41, p<0.05) and better mental health (b=0.40, p<0.05).
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Relationship between adherence and outcomes
One hundred and two patients (95%) of the 107 enrolled patients completed the 2 years of
follow-up. There were no statistically significant differences between patients who
completed the 2-year follow-up and patients who did not with regard to age, sex, disease
duration, ethnicity, baseline disease activity, comorbidities, baseline MHAQ and baseline
self-reported adherence.

When comparing with baseline, at 24 months patients presented progression of radiographic
damage (Sharp-van der Heijde score difference in means= 7.8 (11.6); p=0.0001) and
improvement in disease activity score (DAS28 difference in means= -0.7 (1.7); p = 0.0002).
Adherence to DMARDs had a statistically significant association with the DAS28 activity
score (adherent patients had lower disease activity; r=-0.26, p=0.01). After adjusting for age,
gender, disease duration, cumulative dose of prednisone, number of DMARDs and biologic
agents used, adherence to DMARDs remained independently associated with DAS28
disease activity score at 2-years (Table 4).

Figures 1, 2 and 3 show radiographic scores, MHAQ and DAS28 at baseline, 12 and 24
months in patients who were at least 80% adherent and those who were not. Patients with
better adherence showed less disease activity throughout the study (Figure 3). Radiographic
progression was also decreased in adherent compared to nonadherent patients, but the
difference lost statistical significance at 24 months (Figure 1).

DISCUSSION
To our knowledge, this is the first study to measure adherence in patients with RA across 2
years of follow-up, and to identify the correlates and consequences of poor adherence. Our
population had low socioeconomic status, were ethnically diverse and most of them had less
than optimal access to medical care. Using an electronic medication monitoring system,
which is considered by many the gold standard for the measurement of compliance (13, 14,
24), we found that overall mean adherence to DMARDs and prednisone was low (64% and
70%, respectively). These percentages were lower than those reported by de Klerk in Europe
(11), who found that 55% and 81% of patients took sulfasalazine and methotrexate correctly.
However, that study’s follow-up was only 6 months and showed an adherence decline of
35% for methotrexate and 7% for sulfasalazine from baseline. In a similar disadvantaged
clinical setting, we previously reported a low adherence rate to oral medications in patients
with systemic lupus erythematosus, ranging from 61 to 74% (25). We observed no
differences between DMARD and prednisone adherence, despite the faster effects of
steroids, which one could hypothesize could lead to better adherence. However, our study
was not designed or powered to compare adherence patterns between these drugs.

Having better mental health and not being widowed or separated were associated with
higher adherence. Other studies have shown that sociodemographic and clinical
characteristics including shorter disease duration, less adverse events, and older age were
also related with better adherence (26, 27). However, it should be noted that these studies
used patient self-report for measuring adherence, making it difficult to compare with our
study.

Patients with better adherence showed less disease activity throughout the study. This
association was also significant at baseline, suggesting that patients with less DAS28 were
already adherent to prescribed drugs before the study began (mean disease duration at
baseline was 7 years). This observation can be explained in part by the “adherer effect”
theory. This theory argues that people who are compliant to a physician’s prescriptions have
better outcomes, regardless of the underlying treatment (including a placebo) (28, 29). The
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“adherer effect” theory is based on the finding that behaviors of adherent people are
different than the behaviors of people who are non-adherent. Adherent people have healthier
lifestyles, do not engage in risky behaviors, and are also more adherent to non-
pharmacological prescriptions (e.g., diet, exercise), and therefore have better global health
outcomes (not only outcomes related to the disease under investigation). Overall, changes in
DAS were lower than what is reported in clinical trials of patients initiating DMARDS, also
suggesting that low adherence in the ‘real world’ could partially explain the smaller changes
in disease activity observed in this community setting.

Our study was unable to measure adherence to biologic agents because these are
administered subcutaneously or as infusions, and we only captured adherence to oral
therapies. Nevertheless, when we compared patients who had received biologics and those
had not, no differences were observed with respect to adherence. While biologic therapies
have changed the treatment of RA, methotrexate remains the initial drug of choice and most
trials suggest that they are most effective when received in combination with methotrexate
and other DMARDs. Furthermore, economically disadvantaged and underinsured patients
might not be able to receive biologic therapies because of their higher costs. Therefore,
adequate adherence to methotrexate therapy remains a major therapeutic goal in RA.

All methods proposed to measure adherence can be susceptible to patient manipulation or
bias (4, 6-11, 24, 30). MEMS® are considered by many as one of the best methods. It is not
invasive, can provide the exact time of drug intake, and is insensitive to “white-coat
compliance”. It is assumed that that every time the bottle was opened, the the prescribed
dose was taken. While this cannot be assured, it would require willingness to deceit, and
strong discipline on the part of the patient to open the bottle at the prescribed times without
taking the pill, during a long period of follow-up, such as the 2 years in our study (14). Our
study has limitations. Not all patients we approached agreed to have their medication intake
electronically assessed. We included patients with less than 15 years of disease, and not
those with early active arthritis exclusively. It can be argued that the most relevant clinical
effects of non-adherence would occur early on but our study cannot ascertain this. It is also
difficult to disentangle causal relationships with a prevalent cohort study, and it could be
argued that poor disease control could lead to low adherence. We believe nevertheless that
the most reasonable explanation, or at least the one with the largest effect, is that better
adherence improved outcomes. Patients were seen by their physicians throughout the study,
at least every 6 months, and those who did not respond to therapy would have been given
another treatment, which in many cases would have worked as can be seen in trials of non-
responders where about half of participants respond to a different therapy. If disease activity
had been the major determinant of adherence (and not the other way around) adherence
would have improved, as disease activity improved over 2 years, which was not the case.
Finally, our patient population had low socio-economic status, was ethnically diverse, and
most patients were underinsured. Thus, the results cannot be generalizable to the population
at large.

In summary, we found that adherence to oral DMARDs and steroid therapy in patients with
RA was low, ranging from 58% to 71%, with only one-fifth of patients showing greater than
80% adherence. Non-adherent patients had higher disease activity scores across the 2 years
of follow-up and increased radiographic damage, with a trend towards lower function as
well. Our findings should alert physicians about the need to integrate adherence assessments
into daily practice, to explore potential barriers to non-adherence and engage in discussions
with patients to highlight the importance of taking medications as prescribed to reach
therapeutic target goals.
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Figure 1.
Comparison of Sharp van der Heijde radiological score progression between patients with
greater than and less than 80% adherence to DMARDs.
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Figure 2.
Comparison of modified Health Assessment Questionnaire (MHAQ) scores between
patients with greater than and less than 80% adherence to DMARDs.
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Figure 3.
Comparison of disease activity scores (DAS28) between patients with greater than and less
than 80% adherence to DMARDs.
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Table 1

Mean adherence during the 2-year follow-up for individual DMARDS and prednisone

Methotrexate Leflunomide Hydroxy-
chloroquine Sulfasalazine All DMARDs Prednisone

Number of patients who received
the prescribed drug 76 35 29 8 107 56

Prescribed days, mean (SD) 650 (185) 503 (255) 637 (205) 577 (242) 591 (198) 603 (230)

Days under electronic monitoring
mean (SD) 451 (254) 379 (269) 494(245) 303 (334) 421 (247) 437 (263)

% Doses taken as prescribed
mean* (SD)

63(20) 71(18) 63 (23) 58 (29) 64 (19) 70 (20)

% Underdosing
mean* (SD)

22(18) 24(16) 34 (23) 41 (30) 26 (19) 27 (20)

% Overdosing
mean* (SD)

14(10) 4 (8) 2 (2) 1 (2) 9 (8) 3 (2)

Only one patient using azathioprine was monitored (not showed in the table). All DMARDs: Patients receiving at least one DMARD.

*
mean of the % doses taken by each patient for each drug.
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Table 2

Association between categorical baseline variables and adherence during the 2-year follow-up

All
patients
(n=lll)

DMARDs: % doses taken as
prescribed
(107 patients)

Prednisone: % doses
taken as prescribed
(56 patients)

Baseline variables n (%) n Mean % (SD) P* n Mean % (SD) p*

Education
< High school 50 (45%) 47 67 (19)

0.20
29 69 (22)

>0.20
≥High school 61 (55%) 60 62 (20) 27 71 (17)

Marital
status

Widowed/separated 42 (38%) 41 56 (19)

<0.01¥

15 62 (19)

>0.20Single never married 13 (12%) 13 72 (16) 10 74 (18)

Married or
significant other 56 (50%) 53 69 (18) 31 72(20)

Ethnicity

Hispanic 71 (64%) 67 66 (17)

>0.20

42 70 (21)

>0.20
White 18 (16%) 18 64 (20) 5 75 (13)

African American 21 (19%) 21 60 (24) 8 69 (20)

Other 1 (1%) 1 52 (NA) 1 65 (NA)

Insurance *

Uninsured 23 (21%) 22 65 (23)

>0.20

14 72 (19)

>0.20Private insurance 3 (3%) 3 66 (13) 1 85 (NA)

Medicaid/Medicare 81 (76%) 78 64 (19) 40 69 (20)

Employment
status £

Employed 19 (18%) 19 64 (15)

>0.20

9 57 (21)

0.10

Homemaker 38 (35%) 35 68 (17) 26 70 (22)

Unemployed 8 (7%) 8 63 (14) 6 78 (7)

Disabled/retired 40 (37%) 39 61 (23) 13 77 (12)

Other 3 (3%) 3 77 (22) 1 46 (NA)

Income §
< $20,000/year 74 (67%) 70 62 (19)

>0.20
36 72 (17)

0.11
> $20,000/year 20 (18%) 20 69 (20) 8 60 (27)

Household
members

Living alone 17 (15%) 17 56 (21)
0.05

7 70 (15)
>0.20

Not living alone 94 (85%) 90 66 (19) 49 70 (20)

Language

English or
English/Spanish 66 (59%) 65 64 (21)

>0.20
26 71 (18)

>0.20

Spanish only 45 (41%) 42 65 (16) 30 69 (21)

Biologic agent used
No 64 (58%) 63 63 (21)

>0.20
35 73 (20)

0.19
Yes 47 (42%) 44 66 (17) 21 65 (19)

DMARD = disease-modifying anti-rheumatic drug; SD = standard deviation.

*
ANOVA and Student t test were used.

¥
Widowed or separated patients had significantly less adherence than those married or living with significant other or single (never married).

*
Data missing for 4 patients.

£
Data missing for 3 patients.
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§
Data missing for 17 patients.
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Table 3

Correlations between continuous baseline variables and adherence throughout the 2-year follow-up

DMARD % prescribed
doses accurately taken
(n=107)

Prednisone % prescribed
doses accurately taken

(n=56)

Baseline variables n r* P n r* p

Age 107 −0.07 >0.20 56 0.04 >0.20

Disease duration 107 0.08 >0.20 56 −0.06 >0.20

MHAQ 107 −0.20 0.04 56 −0.03 >0.20

DAS28 90 −0.27 0.01 49 0.10 >0.20

Sharp/van Der Heijde score 79 −0.06 >0.20 45 −0.04 >0.20

CESD10 107 −0.19 0.05 56 −0.19 0.17

MOS 107 0.17 0.08 56 0.24 0.07

SF-12-PCS 105 0.07 >0.20 55 −0.30 <0.03

SF-12-MCS 105 0.34 0.0004 55 0.24 0.08

Comorbidities 107 −0.06 >0.20 56 −0.02 >0.20

Number of RA-related drugs 1 107 0.05 >0.20 56 0.09 >0.20

Pills per day of RA-related drugs 1 107 0.08 >0.20 56 0.32 0.02

Number of non-RA related drugs 107 −0.17 0.07 56 0.05 >0.20

Pills per day of non-RA-related drugs 107 −0.15 0.12 56 0.14 >0.20

*
Pearson correlation coefficients.

1
Includes disease-modifying antirheumatic drugs, prednisone, non-steroidal anti-inflammatory drugs and/or analgesics.

DMARD = disease-modifying antirheumatic drug; MHAQ = Modified Health Assessment Questionnaire; DAS28 = disease activity score 28-joint
index; CESD10 = Center for Epidemiologic Studies Depression score; MOS = Medical Outcome Study; SF-12-PCS = Physical health score on the
SF12; SF-12-MCS = mental health score on the SF12; NSAIDs=non-steroidal anti-inflammatory drugs.
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Table 4

Multiple regression model with DAS28 at 2 years as the dependent variable

Dependent variable: DAS28 at 2-years

b 95% CI Beta p

DMARDs: % prescribed dose taken −0.02 −0.03, −0.001 −0.2 0.03*

Age 0.02 −0.01, 0.05 0.15 0.13

Female 1.45 0.75, 2.15 0.37 <0.01*

Disease duration (years) −0.05 −0.1, −0.006 −0.21 0.03*

Cumulative dose of prednisone (grams) 0.04 −0.07, 0.15 0.07 0.5

Received biologics agents 0.53 −0.04, 1.09 0.18 0.07

Number of DMARDs used 0.02 −0.32, 0.36 0.01 0.90

Baseline DAS28 0.31 0.14, 0.49 0.33 <0.01*

Intercept −0.2 0.87

R2=0.44

CI= Confidence Interval; DMARD = disease-modifying antirheumatic drug; DAS28 = disease activity score 28-joint index

*
statistically significant.
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