Patient Preference and Adherence downloaded from https://www.dovepress.com/

For personal use only.

Patient Preference and Adherence

3

Dove

REVIEW

Medication adherence has an impact on disease
activity in rheumatoid arthritis: a systematic
review and meta-analysis

Lin Li'2*

Yafei Cui?*
Rulan Yin3*
Shengnan Chen?
Qian Zhao?
Haoyang Chen'
Biyu Shen'

'Department of Nursing, The Second
Affiliated Hospital of Nantong
University, Nantong,China; School of
Nursing, Nantong University, Nantong,
China; *Department of Emergency
ICU, The First Affiliated Hospital of
Soochow University, Suzhou, China

*Lin Li, Yafei Cui, RulanYin
contributed equally to this work

Correspondence: Biyu Shen

Department of Nursing, The Second
Affiliated Hospital of Nantong University,
6th Haier Lane Road, 2 26 001

Nantong, China

Tel +86 138 6293 7317

Email shenbiyu@ |26.com

This article was published in the following Dove Press journal:
Patient Preference and Adherence

4 August 2017
Number of times this article has been viewed

Objective: Disease activity of rheumatoid arthritis (RA) patients was often measured by the
28-joint count disease activity score (DAS-28), which consists of 28 swollen and tender joint
counts, patient’s assessment of disease activity (visual analog scale [VAS]) and erythrocyte
sedimentation rate. C-reactive protein was also used to measure disease activity in RA patients.
The aim was to explore the impact of medication adherence on disease activity in patients
with RA.

Methods: A systematic search was performed in major electronic databases (PubMed, Web
of Science, the Cochrane Library, CNKI, VIP and Wan fang) to identify studies reporting
medication adherence and disease activity in RA patients. Results were expressed as mean
difference (MD) and 95% CI.

Results: A total of seven identified studies matched the inclusion criteria, reporting on a total
of 1,963 adult RA patients in the analysis. The total score of DAS-28 was significantly lower in
adherent patients than in nonadherent subjects (MD =—0.42, 95% CI [-0.80, —0.03], P=0.03).
Similarly, a significant difference was observed between medication adherent and nonadherent
groups in erythrocyte sedimentation rate (MD =-7.39, 95% CI [-11.69, —3.08], P<<0.01) and
tender joint count (MD =-1.29, 95% CI [-2.51, —0.06], P=0.04). Interestingly, the results of
the meta-analysis showed no significant difference between medication adherent and nonadher-
ent patients in swollen joint count (MD =-0.16, 95% CI [-2.13, 1.80], P=0.87), visual analog
scale (MD =1.41, 95% CI [-3.68, 6.50], P=0.59) and C-reactive protein (MD =0.35, 95% CI
[-0.64, 1.34], P=0.49).

Conclusion: The study suggests that RA patients with higher medication adherence tended
to have lower disease activity.

Keywords: rheumatoid arthritis, medication adherence, disease activity, meta-analysis

Background

Rheumatoid arthritis (RA) is a chronic autoimmune inflammatory disease possessing
articular and extra-articular features.' Its prevalence of 0.5%—1% in the general
population makes it the most common chronic inflammatory condition.? Incompletely
controlled RA results in progressive irreversible joint damage, functional impair-
ment, morbidity and increased mortality due to cardiovascular complications,' and
it is associated with marginal joint erosions, generalized bone loss or osteoporosis.?
Pharmacologic therapies in RA patients include conventional (synthetic) disease-
modifying antirheumatic drugs (csDMARDs; such as methotrexate [MTX]), biologic
disease-modifying antirheumatic drugs (bDMARDs) and bisphosphonates; both
therapies are effective in treating the symptoms and signs of RA and for halting the
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progression of structural damage.** Treatment with disease-
modifying antirheumatic drugs (DMARDs) and bDMARDs
prevents the disease from becoming worse and improves
long-term functional outcome.’ Bisphosphonates can
increase bone mineral density and reduce fractures as well.?
Adherence to medication therapy is important to reach the
desired treatment outcome and for the management of RA,
especially at the start of treatment.®

Adherence to a medication regimen is “the extent to
which patients take medications as prescribed by their health
care providers”.” In RA, medication adherence is highly
variable and typically suboptimal, with reports of adherence
to conventional DMARDs ranging from 22% (underuse)
to 107% (overuse).® Poor adherence with therapy affects
20%—-70% of patients with RA, sometimes during their
follow-up.’ The consequences of nonadherence will not only
affect the patient’s disease activity, but also the rheuma-
tologist’s treatment decisions, and lead to higher health care
costs.'” At the individual level, large differences in treatment
response, as often measured with the 28-joint count disease
activity score (DAS-28), which consists of 28 swollen and
tender joint counts (SJC and TJC), patient’s assessment of
disease activity (visual analog scale [VAS]) and erythrocyte
sedimentation rate (ESR), are observed.® Instead of ESR,
C-reactive protein (CRP) as another important indicator was
also used to measure disease activity in RA patients.!'!* The
most desirable target measure of disease activity is remission,
which signifies a condition of negligible or no inflammatory
activity, absolute arrest of structural joint damage and the
optimum achievable reversal of disability.'

Some studies®'>'7 suggested that higher medication
adherence with RA exhibits achievement of lower disease
activity during treatment with drugs. However, these results
were challenged and not confirmed by other studies,'®** and
no systematic review was conducted to quantify the associa-
tion of medication adherence and disease activity in RA using
meta-analysis techniques. The objectives of this systematic
review were: 1) to find the relationship between medication
adherence and disease activity among adult RA patients; 2) to
provide a summary of the methods used to define medication
adherence and disease activity in RA, and 3) to summarize
supportive measures to enhance medication adherence.

Materials and methods

The meta-analysis was reported in accordance with the
recommendations of the Preferred Reporting Items for
Systemic Review and Meta-Analyses and the Meta-analysis
of Observational Studies in Epidemiology as closely as

possible.?'*? A protocol for this review was prospectively
developed, detailing the specific objectives, the criteria for
study selection, the approach to assessment of study quality,
the outcomes and the statistical methods.

Search strategy

We conducted a systematic search on the English language
databases of PubMed and Web of Science, Cochrane Library
and Chinese databases of the CNKI Scholar, VIP and
WanFang (from inception to February 2017) for investiga-
tions regarding medication adherence and disease activity in
RA. Different search strategies were combined and they are
as follows: English language articles for the combinations of
the following terms: “rheumatoid arthritis”, “RA” and “adher-

<

ence”, “compliance”. For the Chinese articles, free-text terms
were used, including the Chinese translations of terms meaning
adherence and disease activity and RA. The search strategy
was developed without publication year restriction. In addi-
tion, the reference lists of all retrieved articles were manually
reviewed. In case of missing data, we corresponded with the
authors for further information if we encountered articles
that just provided one part of the DAS-28 assessment scale.
Two independent authors (LL and YC) analyzed each article
and performed the data extraction independently. In case of
disagreement, a third investigator was consulted (RY).

Inclusion and exclusion criteria

The study inclusion criteria were: 1) studies with a cross-
sectional design, baseline cross-sectional data from a
longitudinal study or baseline cross-sectional data from a
trial, before group allocation; 2) studies that used validated
methods (clinical interviews or self-report instruments) to
assess medication adherence and disease activity; 3) the
outcome variables had to include at least one of the following
variables: total score of DAS-28, ESR, SJC, TIC, VAS
and/or CRP; 4) treatment medication included csDMARDs
(such as MTX) or bDMARDs or bisphosphonates, and 5)
the sample size was no less than 60.

The exclusion criteria were: 1) conference abstracts, case
reports, comments, letters to editor, review articles, family-
based studies, studies in languages other than English and
Chinese, and papers not dealing with RA patients, and
2) studies without available data.

Data extraction and quality assessment

All articles were retrieved and assessed independently by
two reviewers who extracted data including authors, pub-
lication date, country of origin, characteristics of the study
population including diagnostic criteria for RA, number of
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subjects, type of study and other details of adjustment. From
each study, data regarding sample size, major clinical and
demographic variables and data about adherence and disease
activity achievement were extracted. To exclude the risk of
data overlap, original databases were analyzed for studies
performed in the same institutions. The methodological
quality of each study included in this meta-analysis was
assessed using a modified version of the Newcastle—Ottawa
Scale (NOS), which was applied by including relevant items
from NOS case—control, NOS cohort and the modified NOS
cross-sectional designs.? Baseline cross-sectional data from
a trial could also be extracted. Studies were judged to be at
low risk of bias (=3 points) or high risk of bias (<3 points);
modified Newcastle Ottawa Scale (M-NOS) evaluated pri-
mary study quality in terms of several domains: sample rep-
resentativeness and size, comparability between respondents
and nonrespondents, ascertainment of depressive symptoms
and statistical quality.

Outcome measures
Medication adherence was defined in eight different ways,

as described in Table S1. The outcomes were the total score
of DAS-28, SJC, TIC, VAS, ESR and CRP.

Statistical analysis and risk of bias

assessment

The correlation of patient’s medication adherence and disease
activity was evaluated using Review Manager meta-analysis
software (version 5.3; Cochrane Collaboration, Copenhagen,
Denmark). The mean difference (MD) and 95% CI were
calculated for continuous data. A fixed-effect model was
applied to combine these MDs to get an overall MD, also
known as an effect estimate. In order to be as conservative
as possible, the random-effect method was used to take into
account the variability among included studies. Heterogeneity
of effects across studies was assessed using the } test statistic
and quantified by 2, which represented the percentage of total
variation across studies that was attributable to heterogeneity
rather than chance. In detail, 7 values of 0% indicate no het-
erogeneity, 25% low heterogeneity, 25%—50% moderate
heterogeneity and 50% high heterogeneity.>* A z score was
adopted to assess the overall effect, with significance set at
P<0.05. Publication bias was assessed with a visual inspec-
tion of a funnel plot and the Egger’s bias value.

Subgroup analyses
Subgroup analyses were supposed to be performed based on
ethnicity (Caucasian, Asian and African American), study

quality (NOS =3, NOS <3), sample size (>100 cases, =100
cases) and geographic region (West Asia, East Asia, North
America, Africa and Europe).” For a meta-analysis study, the
statistical power might reduce with the decrease in sample
size and number of studies. Jeffrey and Valentine suggested
that the minimal number of studies in meta-analysis should
be two.? Thus, we undertook subgroup analyses in only those
subgroups with more than two studies.

Sensitivity analyses

Sensitivity analyses were conducted by sequentially omitting
one individual study at a time, to identify the influence of
each study on the pooled odds ratio and determine whether
the assumptions or decisions had a major effect on the results
of the review and the results were stable and reliable.

Results

As reported in Figure 1, 588 of the 627 retrieved studies were
excluded because of duplication, reviews, case reports, small
sample and data form, or not relevant after scanning the
title and/or the abstract. After full-length paper evaluation,
another 32 studies were excluded because they only reported
one part of medication adherence and disease activity, so
that no relation can be determined between medication
adherence and disease activity. Finally, seven studies®'>2°
comprising a total of 1,963 patients were included in the
meta-analysis.

Study characteristics

A summary of the characteristics of the included studies is
shown in Table 1. Briefly, seven studies which were con-
ducted among different countries, that is, the Netherlands,"
Mexico,!*!8 USA,*!7 Pakistan'® and China,? were published
between 2004 and 2016. Based on the geographic region,
two of these studies were conducted in Latin America,'®!®
two in North America,>!” one in south Asia,’® one in
Europe' and one in Asia.”® Five studies had large sample
size (>100 cases)*>'"2° and two were of small sample size
(=100 cases).!>!* When evaluated by M-NOS criteria, out
of 5 possible points, four received 4 points, one received
3 points, one received 2 points and one received 1 point
(Table 2). The details of the assessment of the individual
studies are shown in Box S1.

Effectiveness of adherence

There were seven studies that compared disease activity
between adherent and nonadherent patients in RA. Results
of these studies involved participants included by the
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Records searched from databases
(n=627)
[

Records searched from reference
(n=0)
|

¥

627 articles included and the titles were scanned

v

294 excluded
Not for disease activity (n=153)
Duplicate (n=141)

4

333 articles remained and the abstracts were reviewed

v

283 excluded
Not relevant (n=278)
Not full text (n=5)

4

50 articles remained and the full texts were reviewed

43 excluded

v

Only reported the association between
adherence and disease activity (n=32)
No data available (n=7)

Only reported the persistance, not
adherence (n=2)

The form of data is median (IQR) (n=1)
Small sample size (n=1)

4

7 articles remained for the meta-analysis

Figure | Flow chart showing selection of studies for inclusion in this meta-analysis.
Abbreviation: IQR, interquartile range.

researchers in their analyses, many of whom excluded some
participants for many reasons, including uncollected data.
Statistical heterogeneity was tested for each outcome. Table 3
provides a summary of the results of the overall meta-analysis
for each of the outcomes.

The total score of DAS-28 for RA

patients

There were six studies involving 1,754 patients that com-
pared disease activity in RA patients with medication adher-
ence or nonadherence. Heterogeneity analyses revealed
substantial heterogeneity across studies (P<<0.00001,
P=87%), and therefore, a random-effects model was used.
The results of the meta-analysis revealed that a significant
difference was observed between adherent and nonadher-
ent groups (MD =-0.42, 95% CI [-0.80, —0.03], P=0.03;
Figure 2A).

ESR for RA patients

Three studies reported ESR involving 670 participants;
476 patients were medication adherent and 194 were

nonadherent. A fixed-effects model was used because the
heterogeneity test showed an /2 of 24% among the studies
(P=0.27). A significant difference was observed between
adherent and nonadherent groups (MD =-7.39, 95% CI
[-11.69, —3.08], P=0.0008; Figure 2B).

SJC for RA patients

Two studies reported SJC involving 577 participants;
429 patients were medication adherent and 148 were non-
adherent. Heterogeneity analyses revealed substantial het-
erogeneity across studies (P=0.04, ’=76%), and therefore,
a random-effects model was used. The results of the meta-
analysis indicated that no significant difference was observed
between adherent and nonadherent patients (MD =-0.16,
95% CI [-2.13, 1.80], P=0.87; Figure 2C).

TJC for RA patients

Two studies reported SJC involving 577 participants;
429 patients were medication adherent and 148 were nonad-
herent. A fixed-effects model was used because the heteroge-
neity test showed an 2 of 23% among the studies (P=0.25).
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166 (79.4%) Biologic treatment,

Cohort study 2010 ACR/EULAR

4.76+2.85

5.04+2.60

Mexico N=209

Salaffi et al,
2015'®

(etanercept, adalimumab,

golimumab and certolizumab)

MTX

77 (77%)

Pakistan N=100 6.10+4.09 6.70+3.55 Cross sectional 1987 ACR

Arshad et al,

2016'

DMARDs

45 (36.9%)

1987/2012 ACR

Cross sectional

8.6419.17 8.8419.27

N=122

China

Xia et al, 2016%°

Note: Data presented as mean * SD unless otherwise indicated.

Abbreviations: ACR, American College of Rheumatology; DMARDS, disease-modifying antirheumatic drugs; MTX, methotrexate; M-NOS, modified version of the Newcastle -Ottawa Scale; NS, not state; RA, rheumatoid arthritis;

RCT, randomized controlled trial.

A significant difference was observed between adherent and
nonadherent groups (MD =-1.29, 95% CI [-2.51, —0.06],
P=0.04; Figure 2D).

VAS for RA patients

A fixed-effects model was used because the heterogeneity test
showed an P of 0% among the studies (P=0.70). The results
of the meta-analysis found that there was no significant dif-
ference between adherent and nonadherent patients (MD
=1.41, 95% CI [-3.68, 6.50], P=0.59; Figure 2E).

CRP for RA patients

Four studies reported CRP involving 879 participants;
642 patients were medication adherent and 237 were
nonadherent. Heterogeneity analyses revealed substantial
heterogeneity across studies (P=0.00008, ’=82%), and
therefore, a random-effects model was used. The results of
the meta-analysis indicated that no significant difference
was observed between adherent and nonadherent patients
(MD =0.35, 95% CI [-0.64, 1.34], P=0.49; Figure 2F).

Sensitivity analyses and publication bias
Sensitivity analysis was performed by sequentially omit-
ting one study at a time to infer the influence of each study
on the overall meta-analysis. For all comparisons between
adherent and nonadherent patients, the omission of any study
made no significant difference, indicating the stability of our
meta-analysis. Assessment of publication bias indicated no
significant publication bias, according to the Egger’s test
(Egger: t=—1.88, P=0.133).

Subgroup analyses

The subgroup analyses were conducted according to the
country of origin, sample size, publication year, study qual-
ity and measurements of medication adherence. The results
of the meta-analysis indicated that the sample size may be
the source of heterogeneity. The subgroup analysis for the
country of origin, publication year, study quality and mea-
surements of medication adherence showed no clear patterns
(as given in Figure S1).

Discussion

The objective of this systematic review was to investigate
the association of medication adherence and disease activ-
ity among RA patients. Nowadays, medication adherence
is a major contributor to treatment outcomes. However,
inadequate medication adherence is common in clinical
practice; especially in RA, rates of adherence to DMARDs
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Table 2 Quality assessment of the included studies measured by M-NOS

Study ID Representativeness Size

Comparability Outcome Statistics Total

Fransen et al'?
Contreras-Yanez et al'®
Cannon et al'?
Richards et al®

Salaffi et al'®

Arshad et al'®

Xia et al®®

| |
| 0
| |
| |
0 |
0 0
0

0

O O — O O — —

0
|
|
|
|
0
|

—— — - - -0
R N I N N Y]

Notes: Low risk of bias (=3 points); high risk of bias (<3 points).
Abbreviation: M-NOS, modified Newcastle Ottawa Scale.

are highly variable, ranging from 30% to 107% for conven-
tional DMARDs and from 41% to 90% for biologic agents.?’
This variability may be because of the different measurement
methods used, such as pharmacy data, electronic monitoring,
self-report and physician report.?

To the best of our knowledge, the current systematic
review and meta-analysis of seven studies involving 1,963
participants is the first to investigate a relationship between
medication adherence and disease activity in RA patients.
Adherence is believed to be the main contributor to treatment
outcome in many clinical settings.?® Likewise, nonadherence
to medications generally worsens outcomes of treatments,
leading to increased risk of adverse medical events, more
consultations with physicians, higher rates of hospitalization
and increased health care costs.'® In RA, the relationship
between medication adherence and treatment outcomes
such as disease activity has not been widely explored. Some
studies reported that nonadherence was associated with a
poorer disease activity outcome;**-** however, another study
found that adherence was not associated with improvements
in physical function.'” Nevertheless, in 80%—90% of the
patients per visit, rheumatologists still thought DAS-28, the
most commonly used method to measure disease activity,
could adequately represent the degree of disease activity in
RA patients.?!

Table 3 Meta-analysis of outcome measures

In this meta-analysis, we evaluated the impact of medi-
cation adherence on disease activity in patients with RA.
Interestingly, the results of the meta-analysis indicated that
there was no significant difference between medication
adherent and nonadherent patients in SJC, VAS and CRP.
The reason for these outcomes may be explained by several
factors, such as the small number of studies included in the
analysis, which may limit the power of our calculations,
type of included study, different measures used across the
studies and limitations of insufficient data provided. Inter-
estingly, Lee and Tan?? reported that drug noncompliance
was not a major problem in treatment of RA, because 92%
of patients took their prescribed antirheumatic medication
either all or most of the time, with noncompliance being
correlated with less severe disease activity and lessening
of symptoms.

It is important to better know patients’ adherence pat-
terns and their behavior, as well as to provide supportive
measures to enhance the response to a prescribed drug
therapy. More recently, a qualitative study found that all
patients highlighted that good communication with health
professionals, health professional support and better expla-
nation of the risks of RA to their health would all promote
better medication adherence.® Salaffi et al concluded that a
number of factors related to improved medication adherence,

Outcome Number of Sample size Heterogeneity Model MD or SMD 95% ClI P-value
studies (adherence/ test selection
nonadherence) P-value I (%)

DAS-28 6 1,033/721 <0.01 87 Random -0.42 —0.80, —0.03 0.03
ESR 3 476/194 0.27 24 Fix -7.39 —-11.69,-3.08 0.0008
S|IC 2 429/148 0.04 76 Random -0.37 -1.30, 0.56 0.87
TJC 2 429/148 0.25 23 Fix -1.29 -2.51,-0.06 0.04
VAS 2 429/148 0.70 0 Fix 1.41 -3.68, 6.50 0.59
CRP 4 642/237 <0.01 82 Random 0.35 —0.64, 1.34 0.49

Abbreviations: CRP, C-reactive protein; DAS-28, the 28-joint count disease activity score; ESR, erythrocyte sedimentation rate; MD, mean difference; SJC, 28 swollen joint
counts; TJC, 28 tender joint counts; SMD, standard mean difference; VAS, visual analog scale.
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A Study or Adherence Nonadherence Weight Mean difference IV, Mean difference IV,
subgroup Mean SD Total Mean SD Total (%) random, 95% CI random, 95% CI
Arshad et al'® 438 1.1 77 532 092 23 16.2 -0.94 (-1.39, —-0.49) —
Cannon et al"” 3.6 1.2 384 39 1.5 71 17.4 -0.30 (-0.67, 0.07) ——
Fransen et al'® 5 1.1 208 4.8 112 203 195 0.20 (-0.01, 0.41) i
Richards et al® 3.63 1.13 272 384 121 302 197 —-0.21 (-0.40, -0.02) —=—
Xia et al?® 3.73 155 45 385 15 77 14.4 —-0.12 (-0.68, 0.44) —
Contreras-Yanez et al'® 3.6 1.3 47 5.1 1.9 46 12.9 -1.50 (-2.16, —0.84) _—
Total (95% ClI) 1,033 722 100 —-0.42 (-0.80, -0.03) -
Heterogeneity: 72=0.19; y?=38.81, df=5 (P<0.00001); />=87% } } t }
Test for overall effect: Z=2.12 (P=0.03) -2 -1 0 1 2
Adherence Nonadherence
B Study or Adherence Nonadherence Weight Mean difference IV, Mean difference IV,
subgroup Mean SD Total Mean SD Total (%) fixed, 95% CI fixed, 95% CI
Cannon et al"” 24 18 384 29 24 71 53.9 -5.00 (-10.87, 0.87) L ]
Xia et al?*® 24.42 2486 45 30.52 277 77 20.4 —6.10 (-15.64, 3.44) —
Contreras-Yanez etal® 241 174 47 375 238 46 25.7 -13.40 (-21.89, —4.91) —_—
Total (95% ClI) 476 194 100 —7.39 (-11.69, —3.08) -l
Heterogeneity: ¥?=2.63, df=2 (P=0.27); I>=24% } } 1 t
Test for overall effect: Z=3.36 (P=0.0008) -20 10 0 10 20
Adherence Nonadherence
C Study or Adherence Nonadherence Weight Mean difference IV, Mean difference IV,
subgroup Mean SD Total Mean SD Total (%) random, 95% ClI random, 95% CI
Cannon et al'” 3.2 3.3 384 43 48 71 53.3 -1.10 (-2.26, 0.06) i
Xia et al?® 327 46 45 236 338 77 46.7 0.91 (-0.63, 2.45) -
Total (95% ClI) 429 148 100 —-0.16 (-2.13, 1.80) -l
Heterogeneity: 72=1.53; y?=4.16, df=1 (P=0.04); I*=76% } } t } }
Test for overall effect: Z=0.16 (P=0.87) -10 -5 0 5 10
Adherence Nonadherence
D Study or Adherence Nonadherence Weight Mean difference IV, Mean difference IV,
subgroup Mean SD Total Mean SD Total (%) fixed, 95% CI fixed, 95% CI
Cannon et al"” 3.6 4.5 384 54 6.2 71 66.0 -1.80 (-3.31, -0.29) |
Xia et al?® 422 506 45 451 672 77 34.0 —0.29 (-2.40, 1.82) —_—
Total (95% CI) 429 148 100 -1.29 (-2.51, —0.06) -
Heterogeneity: x2=1.30, df=1 (P=0.25); I>=23% } } } }
Test for overall effect: Z=2.05 (P=0.04) -4 -2 0 2 4
Adherence Nonadherence
E Study or Adherence Nonadherence Weight Mean difference IV, Mean difference IV,
subgroup Mean SD Total Mean SD Total (%) fixed, 95% CI fixed, 95% CI
Cannon et al"” 39 20 384 37 24 71 73.7 2.00 (-3.93, 7.93) ik
Xia et al?® 39.89 29.16 45 4013 22.73 77 26.3 —-0.24 (-10.16, 9.68) n
Total (95% ClI) 429 148 100 1.41 (-3.68, 6.50) et
Heterogeneity: x?=0.14, df=1 (P=0.70); I>=0% f } t t }
Test for overall effect: Z=0.54 (P=0.59) -10 -5 0 5 10
Adherence Nonadherence
F Study or Adherence Nonadherence Weight Mean difference IV, Mean difference IV,
subgroup Mean SD Total Mean SD Total (%) random, 95% CI random, 95% CI
Cannon et al'” 1.2 1.3 384 1.6 1.5 71 30.3 —0.40 (-0.77, -0.03) =
Salaffi et al'® 469 436 166 252 33 43 217 2.17 (0.98, 3.36) —_—
Xia et al?® 177 29 45 159 215 77 24.2 0.18 (-0.79, 1.15) —
Contreras-Yanez et al'® 24 2.6 47 2.6 24 46 23.7 -0.20 (-1.22, 0.82) e
Total (95% ClI) 642 237 100 0.35 (-0.64, 1.34) «’-
Heterogeneity: 72=0.81; ¥?=16.81, df=3 (P=0.0008); /?=82% f f } } t
Test for overall effect: Z=0.69 (P=0.49) -4 -2 0 2 4
Adherence Nonadherence

Figure 2 Forest plot of disease activity achievement in adherent patients versus nonadherent patients with RA.
Notes: (A) Total score of DAS-28 for RA; (B) ESR for RA; (C) SJC for RA; (D) TJC for RA; (E) VAS for RA; (F) CRP for RA.

Abbreviations: CRP, C-reactive protein; DAS-28, the 28-joint count disease activity score; df, degrees of freedom; ESR, erythrocyte sedimentation rate; |V, independent
variable; RA, rheumatoid arthritis; SJC, 28 swollen joint counts; T)JC, 28 tender joint counts; VAS, visual analog scale.
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including a high disease activity, a satisfactory level of patient
physician communication, increased knowledge of RA in
general, age, and low numbers of comorbidity conditions.
Furthermore, based on the information in the literature,
the following possible aids to help with adherence were
suggested: regular phone calls by specialized nurses, more
explanation on why to take the medication, email messages
or audio-automated computer messages, voice message as
a refill reminder and other optional measures need to enter
additional aids."® Another study pointed that objective mea-
sures can better monitor medication adherence along with
routine assessments of disease activity, and patient outcomes
at the follow-up clinic visit.**

However, some potential limitations of this study should
be noted. Firstly, the data were derived from studies that used
different designs and involved different groups of patients (eg,
from different countries), which might result in heterogeneity
among the studies; as a consequence, random-effect analyses
were used, resulting in wider Cls and relatively more weight
being given to smaller studies. Secondly, we could not iden-
tify any significant sources of heterogeneity of outcomes.
Although it was not possible to conclusively ascertain sources
of heterogeneity, all results were confirmed in sensitivity
analyses and no publication bias was found in our analyses.

Conclusion

Despite some limitations, the results of our study suggest
that RA patients with higher medication adherence tended
to have lower disease activity. It is certain that physicians
can better help their patients with RA by improving their
medication adherence with the treatment.
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Supplementary materials

Table S1 Summaries of measures for medication adherence and disease activity

First author,
year

Adherence methods

Disease activity methods

Fransen et al
2004

Yanez et al
20108

Cannon et al
20114

Richards et al
2012°

Adherence was determined from the database, by comparing the
prescribed methotrexate (MTX) dose with the dose proposed by the
guidelines. If all MTX prescriptions for an individual patient were in
congruence with the guidelines, this was determined to be a case of full
adherence (FA). A case of non-adherence (NA) was determined if one
or more decisions were not in agreement with the guidelines.

The CQ is a 20-items questionnaire (Appendix) that was locally
designed. A patient was considered to be CQ-adherent when boxes
either 3 (Almost always) or 4 (Always) were filled for items 10

(In the past 2 months, | took my medication exactly at the day/s
indicated by my rheumatologist), || (In the past 2 months, | took my
medication exactly at the day/times indicated by my rheumatologist)
and 12 (In the past 2 months, every time | took my medication,

| took the precise number of tablets indicated by my rheumatologist).
A patient was considered to be CQ-persistent if, in item 8 (In the past
2 months, how often did you completely stop taking your medication?),
boxes 0 (Never) or | (Almost never) were filled. Patients were defined
as adherent/persistent during the study period if scored as adherent/
persistent at the three consecutive evaluations.

The DRR is a standardized format that records names of actual (taken
during the 7 days before the interview) DMARD:s and their doses, timing
and frequency. A patient was considered as DRR-adherent when the
final percentage was 80% and DRR-persistent when taking any dose of
the indicated DMARD:s for at least 5 consecutive days of the 7 days.

For each patient, the medication possession ratio (MPR) was calculated
for the first episode of MTX exposure of a duration of > 12 weeks

for both new and established MTX users. High MTX adherence was
defined as an MPR >0.80 and low MTX adherence was defined as an
MPR <0.80.

Medication adherence was assessed by calculating the medication
possession ratio (MPR), defined as the proportion of treatment
time that a patient had an available drug. Therefore, for this analysis,
subjects were deemed adherent with bisphosphonate therapy if the
MPR was =0.80 and non-adherent if the MPR was <0.80

The disease activity score (DAS) was calculated using
the Ritchie articular index (RAI), a swollen joint count,
erythrocyte sedimentation rate (ESR), and general health.
The RAI was calculated according to the grading and
accumulation described by Ritchie et al,' and ranged from
0 to 78.8. The swollen joint count ranged from 0 to 44.
General health (GH) and pain were rated on 100 mm
visual analog scale (VAS).

The primary outcome variable was the DAS-28, ESR

and C-reactive protein (CRP).

The primary outcome variable was the DAS-28,
Secondary outcome variables evaluated were tender
joint count, swollen joint count, patient global disease
assessment (100 mm scale), patient pain (10-point scale),
physician global disease assessment (100 mm scale),
Multidimensional Health Assessment Questionnaire,
ESR, and CRP level.

Disease activity as measured by the mean Disease
Activity Score in 28 joints (DAS-28).

Salaffi et al At baseline, all eligible patients underwent clinical rheumatologic visit in CDA\, ESR, CRP, §JC, TJC
2015¢ order to acquire data of the disease activity, and determine the biological ~ Clinical Disease Activity Index is the only composite
treatment. After |2 months, we sent the MMAS-4 to the patients to index that does not incorporate an acute phase response
complete, by home address or Internet electronic system (according and can therefore be used to conduct a disease activity
their comfort). For those with scarce confidence with the Internet, the evaluation essentially anytime and anywhere. Clinical
MMAS-4 was sent by regular mail, whereas for those who chose the Disease Activity Index ranges from 0 (totally inactive
Internet system, a telemedical care called “REmote TElemonitoring for disease) to 76 (very active disease). Patients can be
MAnaging Rheumatologic Condition and HEalthcare programmes (RETE-  divided into those at low (CDAI =10), moderate
MARCHE)” was used. Responses to the MMAS-4 questions are indicated ~ (CDAI =22), and high disease activity (CDAI >22).
in binary fashion (yes/no). The degree of adherence was determined Clinical Disease Activity Index of 2.8 or less corresponds
according to the score resulting from the sum of all the correct answers:  to remission.
high adherence (0 points), average adherence (I-2 points), and poor
adherence (3—4 points). Higher scores indicate less adherence.
(Continued)
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Table S| (Continued)

First author, Adherence methods Disease activity methods

year

Arshad et al Adherence was defined as omission of two or less doses of prescribed ~ Disease activity on the current visit was calculated by
20167 MTX during the previous 8 weeks. This number was used because two ~ DAS-28 which has four variables; tender joint count,

times or less would represent adherence rate of 80% or more which is  swollen joint count, patient pain VAS and ESR.
considered acceptable by most authors. Patients who missed three or
more doses were considered nonadherent.

Xia et al Adherence was assessed using the CQR. The CQR is a |9-item, Disease activity was estimated with the valid and

20168 self-administered questionnaire, and was developed to correctly reliable DAS-28, incorporating 28 swollen and tender
identify patients who were classified as “low” adherers (taking, joint counts, patient’s assessment of disease activity
80% of their medication correctly). The questions were identified (0-100 mm VAS, where 0= not active at all and
through focus groups and clinician’s expert opinion of the likely 100= extremely active), erythrocyte sedimentation rate
hindrances to medication taking. The 4-point Likert answering scale (mm/hour), and CRP (mg/L). The questionnaire was also
ranges from “Definitely don’t agree” (scored |) to “Definitely agree” used to collect concurrent information about disease-
(scored 4); items 4, 8, 9, |1, 12, and |9 have to be reversely recoded related data and general health perception rated on VAS.

(4=1, 3=2, etc). Lower scores indicate lower levels of adherence.

Abbreviations: CQ, compliance Questionnaire; DRR, drug record registry; MPR, medication possession ratio; MMAS-4 the original 4-item, Morisky Medication Adherence
Scale; CQR, Compliance Questionnaire on Rheumatology; ESR, erythrocyte sedimentation rate; DAS-28, 28-joint count disease activity score; CDAI, Clinical Disease Activity
Index; SJC, 28 swollen joint counts; TJC, 28 tender joint counts.

1) Representativeness of the sample:
| point: Population contained a mixture of specialties at multiple sites.
0 points: Population contained a single specialty at a single site.
2) Sample size:
| point: Sample size was greater than 200 participants.
0 points: Sample size was less than 200 participants or a convenience sample.
3) Non-respondents:
| point: Comparability between respondent and non-respondent characteristics was established, and the response rate was satisfactory.
0 points: The response rate was unsatisfactory, the comparability between respondents and non-respondents was unsatisfactory, or there was
no description of the response rate or the characteristics of the responders and the non-responders.
4) Ascertainment of depression:
| point: Validated measurement tool using a validated cutoff score or clinical interview.
0 points: Non-validated measurement tool, or validated measurement tool with non-valid cutoff score, or the 2-item Primary Care Evaluation
of Mental Disorders questionnaire (scored as such due to its low specificity).
5) Quality of descriptive statistics reporting:
| point: Reported descriptive statistics to describe the population (eg, age, sex) with proper measures of dispersion (eg, standard deviation,
standard error, range).

0 points: Descriptive statistics were not reported, were incomplete, or did not include proper measures of dispersion.

Box S| Quality assessment Modified Newcastle-Ottawa scoring guide.
Notes: This scale, the scoring of which ranges from 0 to 5, assesses quality in several domains: sample representativeness and size, comparability between respondents and
non-respondents, ascertainment of depressive symptoms, and statistical quality. Studies were judged to be of low risk of bias (=3 points) or high risk of bias (<3 points).
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A Study or Experimental Control Weight Mean difference IV, Mean difference IV,
subgroup Mean SD Total Mean SD Total (%) fixed, 95% CI fixed, 95% CI
Asia
Arshad et al’ 4.38 1.1 7 532 092 23 61.1 —0.94 (-1.39, -0.49) ——
Xia et al® 3.73 155 45 3.85 15 77 38.9 -0.12 (-0.68, 0.44) —a—
Subtotal (95% CI) 122 100 100 —-0.62 (-0.97, —0.27) -

Heterogeneity: y?=4.98, df=1 (P=0.03); 1>=80%
Test for overall effect: Z=3.47 (P=0.0005)

Non-Asia

Cannon et al* 3.6 12 384 39 15 7 12.5 —-0.30 (-0.67, 0.07) —

Fransen et al? 5 1.1 208 4.8 112 203 371 0.20 (-0.01, 0.41) HE—

Richards et al® 363 113 272 384 121 301 46.5 —-0.21 (-0.40, -0.02) L

Contreras-Yanez et al® 3.6 1.3 47 5.1 19 46 3.9 -1.50 (-2.16, —0.84) _—

Subtotal (95% Cl) 911 621 100 -0.12 (-0.25, 0.01) *

Heterogeneity: y?=26.94, df=3 (P<0.00001); /=89%

Test for overall effect: Z=1.79 (P=0.07)
2 1 0 1 2
Favors Favors

(experimental) (control)
B Study or Experimental Control Weight Mean difference IV, Mean difference IV,

subgroup Mean SD Total Mean SD Total (%) fixed, 95% CI fixed, 95% CI

Sample <100

Arshad et al’ 438 11 77 532 092 23 68.5 —0.94 (-1.39, -0.49) —i—

Contreras-Yanez et al®* 3.6 1.3 47 5.1 1.9 46 315 -1.50 (-2.16,-0.84) ——&—

Subtotal (95% CI) 124 69 100 -1.12 (-1.49, -0.74) e

Heterogeneity: y?=1.88, df=1 (P=0.017); I>=47%

Test for overall effect: Z=5.88 (P<0.00001)

Sample >100

Cannon et al* 3.6 12 384 39 15 71 12.4 -0.30 (-0.67, 0.07) —

Fransen et al? 5 1.1 208 4.8 1.12 203  36.5 0.20 (-0.01, 0.41) i

Richards et al® 363 113 272 384 121 301 45.8 -0.21 (-0.40, -0.02) —-

Xia et al® 3.73 155 45 38 15 77 5.3 -0.12 (-0.68, 0.44) —_—

Subtotal (95% CI) 909 652 100 -0.07 (-0.20, 0.06) +

Heterogeneity: ¥?=9.65, df=3 (P=0.02); 1>=69%

Test for overall effect: Z=1.01 (P=0.31)

Test for subgroup differences: y?=27.28, df=1 (P<0.00001); />=96.3% : ; " }

-2 -1 0 1 2
Favors Favors
(experimental) (control)
C Study or Experimental Control Weight Mean difference IV, Mean difference IV,

subgroup Mean SD Total Mean SD Total (%) fixed, 95% CI fixed, 95% CI

Publication year after 2011

Arshad et al’ 438 1.1 77 532 092 23 11.6 —0.94 (-1.39, -0.49) —

Cannon et al* 3.6 12 384 39 156 71 17.2 —-0.30 (-0.67, 0.07) ——

Richards et al® 363 113 272 384 121 301 63.8 —-0.21 (-0.40, -0.02) i

Xia et al® 3.73 155 45 38 15 77 74 -0.12 (-0.68, 0.44) —_—

Subtotal (95% CI) 778 472 100 —0.30 (-0.46, -0.15) +

Heterogeneity: y?=9.04, df=3 (P=0.03); I>=67%

Test for overall effect: Z=3.89 (P=0.0001)

Publication year before 2011

Fransen et al? 5 1.1 208 4.8 112 203 905 0.20 (-0.01, 0.41)

Contreras-Yanez et al®* 3.6 1.3 47 5.1 19 46 9.5 —1.50 (-2.16, —0.84) —_—

Subtotal (95% Cl) 255 249 100 0.04 (-0.17, 0.24)

Heterogeneity: y?=22.86, df=1 (P<0.00001); /?=96%

Test for overall effect: Z=0.37 (P=0.71)

Test for subgroup differences: y?=6.91, df=1 (P=0.009); />=85.5% ; ; ; '

Favors Favors
(experimental) (control)
Figure S| (Continued)
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D Study or Experimental Control Weight Mean difference IV, Mean difference IV,

subgroup Mean SD Total Mean SD Total (%) fixed, 95% CI fixed, 95% CI

Quality <3

Arshad et al’ 4.38 1.1 77 532 092 23 16.6 —0.94 (-1.39, -0.49) —

Fransen et al? 5 1.1 208 4.8 112 203 728 0.20 (-0.01, 0.41) -

Xia et al® 3.73 155 45 38 15 77 10.6 —0.12 (-0.68, 0.44) —_—

Subtotal (95% CI) 330 303 100 —0.02 (-0.24, 0.16) L 2

Heterogeneity: x?=20.27, df=2 (P<0.0001), />=90%

Test for overall effect: Z=0.25 (P=0.80)

Quality >3

Cannon et al* 3.6 1.2 384 3.9 15 71 19.9 —-0.30 (-0.67, 0.07) ——

Richards et al® 3.63 113 272 3.84 121 301 73.9 —0.21 (-0.40, -0.02) L

Contreras-Yanez et al* 3.6 1.3 47 5.1 19 46 6.2 -1.50 (-2.16, —-0.84) _—

Subtotal (95% CI) 703 418 100 —-0.31 (-0.47, -0.14) L 2

Heterogeneity: y?=13.42, df=2 (P=0.001); />=85%

Test for overall effect: Z=3.66 (P=0.0003)

Test for subgroup differences: y?=5.11, df=1 (P=0.02); 1?=80.4% i ) ) X
-2 -1 0 1 2

Favors Favors
(experimental) (control)
E Study or Experimental Control Weight Mean difference IV, Mean difference IV,

subgroup Mean SD Total Mean SD Total (%) fixed, 95% CI fixed, 95% CI

Non-scale®

Arshad et al’ 4.38 1.1 77 532 092 23 8.1 —0.94 (-1.39, -0.49) —_—

Cannon et al* 3.6 1.2 384 3.9 15 71 12.0 —-0.30 (-0.67, 0.07) ——

Fransen et al? 5 1.1 208 4.8 112 203 354 0.20 (-0.01, 0.41) -

Richards et al® 3.63 1.13 272 3.84 121 301 44.5 —-0.21 (-0.40, -0.02) -

Subtotal (95% CI) 941 598 100 —-0.13 (-0.26, -0.01) L

Heterogeneity: »?=23.05, df=3 (P<0.0001); />=87%

Test for overall effect: Z=2.06 (P=0.04)

Scale®

Xia et al® 3.73 155 45 38 15 77 58.1 —0.12 (-0.68, 0.44) ——

Contreras-Yanez et al* 3.6 1.3 47 5.1 19 46 41.9 -1.50 (-2.16, —-0.84) —a—

Subtotal (95% CI) 92 123 100 —-0.70 (-1.13,-0.27) -

Heterogeneity: ¥2=9.66, df=1 (P=0.002); /?=90%

Test for overall effect: Z=3.19 (P=0.001)

Test for subgroup differences: y?=6.09, df=1 (P=0.01); />=83.6% , , , ,

-2 -1 0 1 2
Favors Favors

(experimental) (control)

Figure S1 Summary of subgroup analysis.
Notes: (A) Subgroup analysis of country. (B) Subgroup analysis of sample size. (C) Subgroup analysis of publication year. (D) Subgroup analysis of study quality. (E) Subgroup
analysis of the measurements of medication adherence. *Not use scale to measure medication adherence completely, "only use scale to measure medication adherence.

Abbreviations: |V, independent variable; df, degrees of freedom.
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