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Abstract

Objective: Medication nonadherence is common among patients with systemic lupus
erythematosus (SLE), and adherence often fluctuates with time. Underrepresented racial minorities
have disproportionately lower rates of medication adherence and more severe SLE manifestations.
We aimed to identify modifiable factors associated with persistent medication nonadherence.

Methods: Patients taking =1 SLE medication were enrolled. Adherence data was obtained

at baseline and at follow-up roughly one year later using both self-reported adherence and
pharmacy refill data. Covariates included patient-provider interaction, patient self-efficacy, and
clinical factors. We compared characteristics of patients in three groups using the Kruskal-Wallis
H test: Persistent Nonadherence (low adherence by self-report and refill rates at both time points),
Persistent Adherence (high adherence by self-report and refill rates at both time points), and
Inconsistent Adherence (the remainder).

Results: Among 77 patients (median age 44, 53% Black, 96% female), 48% had Persistent
Nonadherence. Compared with other adherence groups, patients with Persistent Nonadherence
were younger and more likely to be Black, have lower income, take =2 SLE medications, have
higher SLE-related damage at baseline, and have higher physician global assessment at follow-
up. Persistently non-adherent patients also rated more hurried communication with providers —
particularly fast speech and difficult word choice — and had lower self-efficacy in managing
medications.

Conclusions: Potential avenues to improve medication adherence include optimizing patient-
provider communication, specifically avoiding difficult vocabulary and fast speech, and enhancing
patient self-efficacy, particularly among younger Black patients with lower income who are at
higher risk for nonadherence.

Medication nonadherence is common among patients with systemic lupus erythematosus
(SLE), with reported rates between 43% and 75%?. Reasons for medication nonadherence
are complex and can be explained by the interaction of factors from four domains: the
illness severity, perceived susceptibility to the effects of that illness, perceived benefits of
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taking a medication, and barriers to taking that medication2. Poor adherence to medications
is a major cause of morbidity and mortality in lupus and is associated with worse

disease activity, higher frequency of end-stage renal disease, and greater utilization of

the Emergency Department3-6, Patients who are underrepresented racial minorities have
disproportionately higher rates of medication nonadherence compared to non-Hispanic
White patients, and this has been hypothesized to partially account for known racial outcome
disparities in SLE”.

As medication nonadherence is ubiquitous in SLE and clearly associated with worse clinical
outcomes, modifiable factors that contribute to low adherence are important to ascertain.
One sub-focus of adherence research examines the physician-patient relationship and quality
of physician-patient communication. Prior studies have shown that effective communication
contributes to improved patient understanding of illness and of the risks and benefits
associated with treatment; such communication is strongly correlated with adherence8:°.
More patient-centered communication is also associated with better patient self-efficacy, and
this association is strongest for patients with high chronic disease burden and concomitant
mental illness, two features frequently noted in patients with SLE19. Results from our
previous cross-sectional study indicated differences in patient-provider communication and
patient self-efficacy between adherent and nonadherent patients, suggesting that these may
be modifiable factors in a subset of nonadherent patients!l, We aimed to explore this
relationship further in this longitudinal analysis.

Methods:

Study setting and population:

Patients included in this analysis were recruited from the Duke Lupus Registry (DLR), a
prospective cohort comprised of patients with SLE followed at the Duke Lupus Clinic. The
Duke Lupus Clinic is staffed by six attending rheumatologists (four Caucasian, two Asian)
who share the clinical care for all patients. Inclusion criteria for the DLR are age =18

years, fluency in English, having no cognitive or other physical barriers to provide informed
consent, and meeting American College of Rheumatology 1997 or SLE International
Collaborating Clinics 2012 SLE classification criterial2-13. All enrolled subjects in the DLR
provided signed informed consent to participate in research and are followed regularly as
clinically indicated.

To be included in the current analysis, subjects must be prescribed one or more SLE
medication and have completed assessments as described below. Adherence was assessed
at two time points (baseline and follow-up, both face-to-face office visits) roughly a year
apart. Patients were excluded if they were a new patient to the clinic, allowing us to

focus on patients who have an ongoing relationship with their providers. Exclusion criteria
also included being pregnant or nursing, which may temporarily alter medication-taking
behavior, and having significant cognitive or language barriers that prevented questionnaire
completion. Both the DLR and the current study were approved by the institutional review
board at Duke University (IRB study #Pro00008875 and #Pro00100861, respectively).
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Data collection:

Data were obtained through electronic medical record review and questionnaires at baseline
(7/2018-1/2019) and follow-up (9/2019-1/2020). At baseline, the following were collected
from medical record review: age, gender, insurance status, disease duration, hospitalizations/
emergency room visits in the past 12 months, and number of SLE medications. Patient-
reported race, marital status, annual household income, education level, and disability status
were also assessed at baseline. In addition, the following measures were obtained during the
study.

Adherence measures (baseline and follow-up): For the purpose of adherence
research, we used both self-reported adherence and pharmacy refill data to measure
adherence to SLE medications. Self-reported adherence to SLE medications was assessed
using the Medication Adherence Self-Report Inventory (MASRI), a questionnaire validated
in SLE. The MASRI asks patients to provide a numerical estimate of their adherence from
0%-100% over the preceding month. In accordance with published cutoffsl4, we defined
High Self-reported Adherence as MASRI = 90%. Additionally, we obtained pharmacy
refill information for all SLE medications prescribed in the prior 3 months through chart
review and/or phone calls to each patient’s pharmacy. High Refill was defined as having a
medication possession ratio (MPR) of >80%. High Composite Adherence was defined as
having both High Self-reported Adherence and High Refills’. Those with High Composite
Adherence at both baseline and follow-up were considered to have Persistent Adherence,
those with Low Composite Adherence at both time points were considered to have Persistent
Nonadherence, and those with Low Composite Adherence at either but not both time points
were considered to have Inconsistent Adherence.

Patient-provider interaction (baseline)—The Interpersonal Processes of Care Survey
(IPC-29) was used to assess seven domains of patient-provider interaction via a total

of 29 items each on a five-point Likert scale. The seven domains included were:

“Hurried communication,” “Elicit concerns, responded,” “Explained results, medications,”
“Patient-centered decision making,” “Compassionate, respectful,” “Discrimination,” and
“Disrespectful office staff.” Scores for each domain ranged from 1-5, with higher scores
indicating greater perception of that domain. Thus, a score of 1 is optimal for “Hurried
communication,” “Discrimination,” and “Disrespectful office staff,” while a score of 5 is
optimal for the other domains.

Patient self-efficacy (baseline)—We used the Patient Reported Outcomes Measurement
Information System (PROMIS) short forms to measure both general self-efficacy as

well as self-efficacy in managing medications and treatments. Raw scores were obtained

and uploaded to the scoring service, where T-scores were obtained!®. A T-score of 50
corresponds to the reference population mean, with a five-point difference (one-half standard
deviation) considered a clinically significant differencel6.17.

SLE-related damage (baseline) and disease activity (follow-up)—The Systemic
Lupus International Collaborating Clinics (SLICC) Damage Index18 at time of baseline visit
was obtained via chart review by an attending rheumatologist. The SLE Disease Activity
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Index (SLEDALI) assessment!® and Physician Global Assessment (PGA) were completed at
the follow-up visit by the attending rheumatologist.

We described categorical variables using percentages and continuous variables using
medians due to skewed data. Characteristics of adherence groups were compared using

the Kruskal-Wallis H test. We used the Chi squared or the Fisher’s exact test to compare

the proportion of patients reporting less than optimal scores on IPC-29 domains among
adherence groups. All statistical analysis was performed using STATA (version 14.2 College
Station, TX).

Study Population:

Among the 77 patients included in this analysis, median age was 44 (IQR 34-51), 96% were
female, 53% were Black, 36% were on disability, and 51% had private insurance (Table 1).
On average, patients had been diagnosed with SLE for 15 years and were prescribed two
SLE medications, with 88% prescribed Hydroxychloroquine and 65% a disease modifying
anti-rheumatic drug (DMARD) (Table 1).

Medication Adherence:

At baseline, 70% had High Self-Reported Adherence (MASRI =90%), 49% High Refills
(MPR =80%), and 40% High Composite Adherence (MASRI =290% and MPR >80%)
for all SLE medications prescribed. Longitudinally, 30% had Persistent Adherence
(High Composite Adherence at both baseline and follow-up), while 48% had Persistent
Nonadherence (Low Composite Adherence at both baseline and follow-up), and 22%
had Inconsistent Adherence (Low Composite Adherence at either baseline or follow-up).
Persistent Adherence was 49% for Hydroxychloroquine and 36% for DMARDs.

Comparing across adherence groups, those with Persistent Nonadherence, and to a lesser
degree those with Inconsistent Adherence, were more likely to be younger, Black, and
have an annual household income of <$100,000. There were no statistically significant
differences between adherence groups in terms of having a college education, being on
disability, or insurance type (Table 2).

Clinically, disease duration was not significantly different by adherence group. Patients
with Persistent Nonadherence were more likely to be prescribed two or more SLE-specific
medications and had higher SLICC damage scores at baseline. At follow-up, patients with
Persistent Nonadherence had higher PGA scores but similar SLEDAI scores compared to
other adherence groups (Table 2).

Patient-Provider Communication and Self-Efficacy:

Those with Persistent Nonadherence rated overall more “Hurried communication” with
their providers (median 1.4) compared to patients in the other adherence groups (median
1.0, p=0.01) (Table 3). When examining the proportion of patients reporting less than

Arthritfs Care Res (Hoboken). Author manuscript; available in PMC 2024 January 01.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Barr et al.

Page 5

optimal scores on the IPC-29 domains, 70% of patients with Persistent Nonadherence
report “Hurried communication” compared to 35% and 48% of those with Inconsistent
Adherence and Persistent Adherence respectively (p=0.04) (Figure 1). In particular, patients
with Persistent Nonadherence noted that their providers spoke more quickly (“How often
did doctors speak too fast?”) and used more difficult vocabulary (“How often did doctors
use words that were hard to understand?”). There was no significant difference among the
adherence groups in the rest of the IPC-29 domains (Table 3).

Patients with Persistent Nonadherence also rated themselves as having lower self-efficacy
in terms of managing medications and treatments (median 42.9) compared to those with
Inconsistent Adherence (median 52.2) and Persistent Adherence (median 54.3, p=0.04).
There was no statistically significant difference between adherence groups in terms of
general self-efficacy (Table 3).

Discussion:

We identified that persistent medication nonadherence was associated with two modifiable
factors for potential intervention: patient perceived hurried communication with their
providers, particularly with respect to fast speech and difficult word choice, and lower
patient self-efficacy in treatment management. This is significant because of the prevalence
of nonadherence: we found less than one-third of patients both refilled and reported taking
their lupus medications consistently across a one-year period, and nearly half of patients
were persistently nonadherent. Further, Persistent Nonadherence was associated with poorer
outcomes, both higher lupus-related damage at baseline and higher physician-rated disease
activity at follow-up, underscoring the clinical impact of medication nonadherence.

The relationship between patient-provider communication, patient self-efficacy, and
medication adherence has not been extensively studied among patients with SLE. We
previously found that worse communication and lower patient self-efficacy were associated
with having more SLE-related damage among Black patients'!. Drenkard, et al. found

a similar association between worse communication and higher SLE disease activity in
Black patients0. Interpreted through the lens of the current analysis, we hypothesize that
persistent nonadherence is a mediator for damage and current lupus disease activity, and this
relationship should be investigated further in a larger longitudinal study.

Findings from our current study add to evidence that exists in other chronic diseases,
where more collaborative patient-provider communication has been linked to improved
medication adherence?1-23, It has been described that Black patients are more likely than
their White counterparts to rate their doctor visits as being shorter, less participatory,

and less satisfactory, especially when they are in race-discordant relationships with their
providers2425_ This may help explain our finding that Persistent Nonadherence was more
common among Black patients seen in the Duke Lupus Clinic, where six attending
rheumatologists (four Caucasian, two Asian) share the clinical care for all lupus patients,
over half of whom are Black. This fact, combined with the extremely high rate of patient-
provider racial discordance in the care of patients with SLE in the United States?® and racial
disparities in SLE outcomes?”-28 further underscores the significance of our results.
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Additionally, our study highlights the importance of patient self-efficacy in maintaining
medication adherence. Efforts are made to develop programs that enhance self-efficacy

of patients with SLE, such as patient education, patient navigators, and peer mentoring
programs31:32:33.34 Beyond these efforts, further provider training in communication may
be similarly important to optimizing care for patients with SLE, particularly those from
underrepresented racial and ethnic backgrounds, because patient-provider communication
can also impact a patient’s health-related self-efficacy102%-31, Turning our attention to the
patient encounter and critically examining how care can be delivered in ways that promote
good communication practices and foster patient self-efficacy could help mitigate racial
disparities in SLE medication adherence and outcomes. In particular, speaking more slowly
and avoiding words that may be difficult to understand, such as medical jargon, are potential
avenues for improving patient perceived communication with their providers.

We also found that patients who were persistently nonadherent were more likely to be
prescribed a larger number of lupus medications. Polypharmacy has been reported to be
associated with nonadherence3®, and our previous qualitative work also point to pill burden
as a barrier to adherence36. While it may not always be possible to reduce the number

of medications a patient is prescribed due to disease activity and comorbidities, it is
worthwhile considering the relative importance of each specific medication for patients who
are receiving polypharmacy.

Major strengths of our study include use of both subjective and objective measures of
adherence, limiting social desirability biases from using solely self-reported adherence
measures. We also assessed adherence at two separate time points over the course of about a
year. This allowed us to identify patients with Persistent Nonadherence over time, a group at
particularly high-risk for poor outcomes. Lastly, many of the instruments used (e.g., MASRI,
SLEDAI, PGA) have been validated in SLE populations.

There are also several limitations to this study. First, our small sample size limited statistical
power to control for potential confounders or stratify our analysis by race or medication
type. The limited sample size could explain the lack of association between adherence
groups with other factors historically correlated with adherence, such as education and
marital statusl’. Future studies should include a larger sample to allow for multivariable
analysis. Second, patients were recruited from one tertiary care lupus clinic in the
Southeastern United States. Therefore, our sample may not be representative of patients
with SLE from other clinical settings. For example, our clinic has very few patients of
Hispanic ethnicity, a population who may experience more communication challenges due
to cultural and language barriers. Third, the median duration of SLE disease in our sample
was 15 years, so findings may not extrapolate to patients who are earlier in their disease
course. Fourth, we only collected data on SLE-specific medications while most patients
with SLE also take other medications, and the impact of polypharmacy accounting for

all prescribed medications warrants further study. Lastly, we classified patients based on
adherence assessment at two time points roughly one year apart. As adherence can be
dynamic, the two time points may not be representative of the period in between. Therefore,
some patients classified to have Persistent Adherence and Persistent Nonadherence may
actually have Inconsistent Adherence, making the groups more similar to each other. The
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fact that we identified significant differences among the three groups despite this limitation
further underscores the potential implications of our results.

In conclusion, by assessing medication adherence longitudinally, we identified a group of
patients with potential modifiable risk factors for Persistent Nonadherence. Future studies
should explore ways to optimize patient-provider communication, specifically avoiding
difficult vocabulary and fast speech, and enhance patient self-efficacy as potential avenues
for improving adherence, particularly for young Black patients with SLE who are at highest
risk of nonadherence and poor outcomes.
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Significance and Innovations:

. We assessed medication adherence longitudinally and identified that nearly
half of patients were persistently non-adherent over a one-year period.

. Persistent Nonadherence was more common among patients who are younger,
Black, and have a lower annual household income.

. Persistent Nonadherence was associated with patient perception of hurried
communication with providers and lower patient self-efficacy in managing
medications, two modifiable factors that may help improve adherence and
mitigate racial disparities in SLE outcomes.
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P=0.03

65%

39%

35%

Difficult words

Comparing the proportion of patients reporting “Hurried communication,” specifically

doctors speaking fast and using difficult words, among adherence groups.
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Table 1.

Study population characteristics at baseline.

Patient Characteristics

Age, years, median [IQR] 44 [34-51]
Race, n (%)
Caucasian 33 (43%)
African American 41 (53%)
Other 3 (4%)
Female gender, n (%) 74 (96%)
2 College education, n (%) 46 (60%)
Married or cohabiting, n (%) 34 (45%)
Annual Income >$100,000, n (%) 12 (16%)
Disability, n (%) 28 (36%)
Insurance, n (%)
Medicaid 12 (16%)
Medicare 23 (30%)
Private 39 (51%)
Other 3 (4%)
SLE duration, years, median [IQR] 15 [8-22]

No. prescribed SLE medications, median [IQR] 2 [1-3]
SLE Medications, n (%)

Hydroxychloroquine 68 (88%)
DMARDs 50 (65%)
Mycophenolate mofetil 28 (36%)
Azathioprine 11 (14%)
Methotrexate 12 (16%)
Leflunomide 3 (4%)

Belimumab 4 (5%)

IQR: Interquartile range; SLE: Systemic Lupus Erythematosus; DMARD: Disease Modifying Anti-Rheumatic Drug
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Table 2.

Patient characteristics among adherence groups.

Page 13

Persistent Nonadherence

Inconsistent Adherence

Persistent Adherence

Patient characteristics (n=37 (n=17 (n=23 P-value
Age, years, median [IQR] 37[32-47] 38[31-50] 49[43-57] 0.007
Race, n (%)

White 10 (27%) 8 (47%) 15 (65%) 0.01

Black 26 (70%) 7 (41%) 8 (35%)

Other 1 (3%) 2 (12%) 0 (0%)
Female gender, n (%) 37 (100%) 16 (94%) 21 (91%) 0.1
> College education, n (%) 20 (54%) 12 (71%) 14 (61%) 0.6
Annual Income <$100,000, n (%) 35 (94%) 15 (88%) 15 (60%) 0.008
Married or cohabiting, n (%) 13 (36%) 8 (47%) 13 (57%) 0.3
Disability, n (%) 17 (46%) 6 (35%) 5 (22%) 0.2
Insurance, n (%) 0.3

Medicaid 9 (24%) 2 (12%) 1 (4%)

Medicare 12 (32%) 4 (24%) 7 (30%)

Private 15 (41%) 10 (59%) 14 (61%)

Other 1(3%) 1 (6%) 1 (4%)
22 SLE medications, n (%) 34 (92%) 13 (76%) 10 (43%) <0.001
SLICC damage score, median [IQR] 3[1-4] 1[0-2] 1[0-2] 0.0004
SLEDAI, median [IQR] 2[0-5] 2[0-3] 0 [0-4] 0.2
PGA, median [IQR] 0.5[0.1-0.8] 0[0-0.5] 0[0-0.5] 0.03
1+ ER visits or hospitalizations since 3(12.5%) 1(8.3%) 6 (29%) 0.3

prior visit, n (%)

IQR: Interquartile range; SLE: Systemic Lupus Erythematosus; SLICC: Systemic Lupus International Collaborating Clinics; SLEDAI: Systemic
Lupus Erythematosus Disease Activity Index; PGA: Physician Global Assessment
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Table 3.

Patient-provider communication and self-efficacy among adherence groups.

Page 14

Persistent Nonadherence

Inconsistent Adherence

Persistent Adherence

Patient Reported Outcome (n=37 (n=17 (n=23 P-value
Hurried communication *, median [IQR] 1.4[1.0-2.2] 1.0[1.0-1.2] 1.0[1.0-1.6] 0.01
Speak fast§, median [IQR] 2.0[1.0-3.0] 1.0[1.0-1.5] 1.0[1.0-2.0] 0.01
Difficult words®, median [IQR] 2.0[1.0-3.0] 1.0[1.0-2.0] 1.0[1.0-2.0] 0.01
Discrimination, median [IQR] 1.0[1.0-1.0] 1.0[1.0-1.0] 1.0[1.0-1.0] 0.85
Disrespectful office staff, median [IQR] 1.0[1.0-1.0] 1.0[1.0-1.0] 1.0[1.0-1.0] 0.67
Elicit concerns, median [IQR] 4.7[4.0-5.0] 5.0[4.7-5.0] 4.7[3.7-5.0] 0.46
Explain results, medications, median [IQR] 4.5[3.5-5.0] 5.0[4.3-5.0] 4.5[3.5-5.0] 0.40
Patient-centered decision making, median
’ 4.0[3.8-5.0 4.8[4.5-5.0 4.3[3.0-5.0 0.17
[10R] [38-5.0] [45-5.0] [3.0-5.0]
Compassionate respectful, median [IQR] 4.8[4.0-5.0] 5.0[5.0-5.0] 5.0[3.6-5.0] 0.12
Se|f-efﬁcacy", general, median [IQR] 46.9[41.8-55.3] 52.1[49.4-64.7] 52.3[44.3-64.7] 0.18
. N .
Self-efficacy”, managing treatments & 42.9[40.4-52.8] 52.2[46.9-60.6] 54.3[47.7-60.6] 0.04

medications, median [IQR]

*
Interpersonal Processes of Care survey, score ranges 1-5, with higher score indicating more of the domains. 1 is best score for Hurried

communication and its sub-domains. Scores of other domains of this survey (Elicited concerns, Explained results, Patient-centered decision
making, Discrimination, and Disrespectful office staff) were not significantly different between adherence groups.

8,

Subdomains of Hurried Communication, as reflected by answers to the questions “how often did doctors speak too fast?” and “how often did
doctors use words that were hard to understand?”

N
Patient Reported Outcomes Measurement Information System (PROMIS®) measures, general population mean score is 50, clinically significant

difference is 2 5. IQR: Interquartile range.
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