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Abstract
Objective—Forgetting to take medications is an important cause of nonadherence. This study
evaluated factors associated with forgetting to take medications in a large cohort of persons with
systemic lupus erythematosus (SLE) participating in the University of California, San Francisco
Lupus Outcomes Study (LOS). Relationships among adherence problems and service utilization
(outpatient visits, emergency department visits, and hospitalizations) were also evaluated.

Methods—The cohort consisted of 834 LOS participants who provided self-reported frequency of
forgetting to take medications as directed. Predictors of adherence and service utilization patterns
included self-reported sociodemo-graphics, disease-related characteristics (e.g., disease activity,
recent SLE flare), and mental health characteristics (Center for Epidemiologic Studies Depression
Scale and cognitive function screen). Health care utilization patterns included the presence and
quantity of visits to rheumatologists, primary care physicians, other care providers, emergency
departments, and hospitalizations.

Results—Forty-six percent of the LOS cohort reported forgetting to take medications at least some
of the time. Depressive symptom severity was a strong predictor of adherence difficulties (odds ratio
[OR] 1.04, 95% confidence interval [95% CI] 1.02–1.05; P < 0.0001) after accounting for all other
predictors. Persons reporting adherence difficulties had significantly greater numbers of outpatient
rheumatology and primary care visits, and were more likely to visit the emergency department (OR
1.45, 95% CI 1.04–2.04; P = 0.03).

Conclusion—Depression may be an important cause of medication adherence problems, and
difficulties with adherence are significantly associated with high-cost service utilization, specifically
emergency department visits. In an era of rapidly evolving treatments for lupus, identifying patients
at risk for adherence problems may decrease medical expenditures and improve patient outcomes in
SLE.
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INTRODUCTION
Systemic lupus erythematosus (SLE) is a complex condition with multiorgan involvement that
can have a profound impact on an individual’s quality of life (1). Recently, we have seen a
dramatic decrease in all-cause mortality among patients with SLE (2) that can be partially
attributed to treatment advances that delay disease progression and minimize organ damage.
For many SLE patients, however, these improved treatment regimens are complex, and
treatment adherence problems leave patients at risk for poorer health outcomes.

Behavioral causes of nonadherence can be conceptually divided into 2 classes. First, intentional
causes include those instances when a patient chooses not to follow a treatment
recommendation. This can occur for a number of reasons (e.g., patient-doctor communication
and trust, patient beliefs, or side effects). Conversely, unintentional adherence problems occur
when a patient cannot follow treatment recommendations due to circumstances that are out of
their control (e.g., poor comprehension, language barrier, or barriers related to physical
disabilities). Forgetting to take medications is also considered to be unintentional, and is a
common cause of medication adherence problems across a number of medical populations
(3–7). Depression is often associated with patient reports of forgetting to take medications;
however, studies of forgetfulness and adherence have not been conducted in patients with SLE
(8,9). Cognitive impairment may also contribute to adherence problems in SLE, and one study
observed that poorer performance on a memory test was associated with nonadherence (i.e.,
missing medications) among African American patients (10).

Consequences of adherence problems in SLE have been inadequately studied. Existing studies
suggest that poor adherence is associated with poor SLE prognosis (e.g., renal outcomes [11,
12]). With respect to service utilization, one study found an association between medication
adherence and increased emergency hospitalizations among patients with SLE (13); however,
an earlier study showed no relationship among adherence and hospitalizations (11). In other
chronic conditions, problems in adherence are predictive of increased health care utilization,
particularly high-cost services such as emergency department utilization and hospitalizations
(14–17).

The first goal of this investigation was to examine factors associated with medication adherence
in a large cohort of persons with SLE, with a particular focus on patient-related factors
determined to be predictive in the literature. Specifically, symptoms of depression appear to
be an important mediator of adherence; however, this has never been investigated in patients
with SLE. Identifying patient- and disease-related factors associated with medication
adherence difficulties would provide targets for both prevention and intervention to improve
health outcomes. Second, we evaluated relationships between adherence and service utilization
patterns (provider visits, emergency department visits, and hospitalizations) over a 1-year
period. Understanding the influence of adherence problems on health care utilization could
facilitate the identification of specific patient-related characteristics associated with reliance
on high-cost services.

SUBJECTS AND METHODS
Data source and subjects

The Lupus Outcomes Study (LOS) is a prospective longitudinal study of 982 individuals with
SLE whose diagnoses were confirmed by medical chart review prior to enrollment, using
American College of Rheumatology criteria (18). Details about enrollment and data collection
for this study have been reported previously (19). Briefly, subjects were recruited through
academic medical centers, community rheumatology offices, nonclinical sources including
patient support groups and conferences, and other forms of publicity. Of 1,265 people contacted
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for the study, 78% completed at least 1 interview. In each of the 2 followup interviews, 92%
of the eligible subjects in the prior wave participated. There were 20 (2.0%) deaths among
study participants during this time. Additionally, 22 (2.2%) participants withdrew for health
reasons, 63 (6.4%) declined further participation, and 35 (3.6%) were lost to followup. The
present analysis incorporated responses from the third wave of data, where medication
adherence was evaluated.

The research protocol was approved by the University of California, San Francisco Committee
on Human Research. All participants gave their informed consent to be part of the study. LOS
interviews are conducted annually by trained telephone interviewers. Interviews average 50
minutes and consist mainly of validated measures of SLE disease activity and manifestations;
general, physical, and mental health status; and disability, employment, and sociodemographic
characteristics (20).

Measures
Self-reported medication nonadherence—The medication item from the Cognitive
Symptoms Inventory (21) was used to evaluate medication forgetfulness, one source of
unintentional adherence. Participants reported the frequency of forgetting to take medications
as directed on a 4-point scale (never a problem, sometimes a problem, a problem most of the
time, a problem all of the time). Participants were classified into 2 categories according to the
frequency of self-reported forgetting medication: those reporting that forgetting medications
was never a problem, and those who reported that it was a problem at least some of the time.

Disease characteristics—Disease activity was assessed using the Systemic Lupus Activity
Questionnaire (SLAQ) (22,23), a validated, patient-reported questionnaire assessment of
disease activity in SLE. In addition, disease activity was evaluated by the presence versus
absence of self-reported SLE disease flare within the past 3 months. Disease duration was
calculated as the number of years since diagnosis of SLE. Finally, medication status was
evaluated using the total number of self-administered medications currently prescribed.

Mental health characteristics—Depressive symptom severity was evaluated using the
Center for Epidemiologic Studies Depression Scale (CES-D), with a score range of 0–60
(24). Patients were also screened for cognitive dysfunction by telephone using the Hopkins
Verbal Learning Test-Revised (HVLT-R), a brief measure of verbal learning and memory
(25). Two scores utilized in this study include the HVLT-R learning score, which is the total
of all verbal material learned over 3 trials, and the HVLT-R percent retention delay score,
which consists of the proportion of previously learned material retained after a delay.

Health care utilization—Health care utilization variables included self-reported number of
visits in the past year to health care providers in the following categories: 1) rheumatology, 2)
primary care, 3) visits to other subspecialty care providers and/or other allied health
professionals, 4) visits to the emergency department (presence versus absence), 5) number of
visits to an emergency department, 6) hospitalizations (presence versus absence), and 7)
number of hospitalizations.

Data analytic plan—Group comparisons (paired t-test, chi-square analyses) were conducted
between medication adherent versus nonadherent groups across demographic, disease-related,
and mental health characteristics. Next, hierarchical logistic regressions were estimated to
determine predictors of medication nonadherence. Independent variables were entered
sequentially into the model in the following order: 1) demographics, 2) disease-related
characteristics, 3) cognitive functioning, and 4) CES-D depression severity score. Finally,
hierarchical logistic regression models predicting service utilization were estimated with

Julian et al. Page 3

Arthritis Rheum. Author manuscript; available in PMC 2010 May 24.

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript



independent variables entered in the following steps: 1) demographics, 2) disease-related
characteristics, 3) mental health characteristics, and 4) patient-reported adherence. Scales of
disease activity and depression (i.e., SLAQ and CES-D) frequently overlapped in their
symptom profiles (e.g., somatic symptoms). In order to avoid compromising psychometric
integrity of either measure, measures were not modified and subscales were not used. Instead,
tests of multicollinearity as suggested by Maruyama (26) were conducted among predictor
variables to determine indication of overlap and high correlations among predictor variables.

RESULTS
Predictors of adherence difficulties

A total of 834 LOS participants provided information on medication adherence, and 45.6%
reported forgetting to take medications at least some of the time. Demographic, disease-related,
and mental health characteristics by adherence status are shown in Table 1. Patients whose
economic status was below poverty level were significantly more likely to report adherence
difficulties (P = 0.03). In addition, being female was associated with adherence problems,
although this did not reach statistical significance (P > 0.05).

Several disease characteristics were significantly associated with adherence difficulties,
including shorter disease duration (P < 0.0001), higher SLAQ score (P < 0.0001), recent disease
flare (P < 0.0001), and a greater number of self-administered medications (P = 0.02). In
addition, severity of depressive symptoms was associated with self-reported adherence (P <
0.0001), as was poorer performance on the 2 screening measures of cognitive functioning,
including the HVLT-R learning score (P = 0.002) and HVLT-R percent retention delay score
(P = 0.001).

In lieu of the dichotomized variable, participants were also grouped according to their responses
on the 4-point adherence scale and assigned a group number (1 = never, 2 = sometimes, 3 =
most of the time, and 4 = always). SLAQ scores were compared across participant levels of
forgetting medication. Univariate analyses of variance suggest that patients who reported
increasing levels of forgetting reported significantly higher disease activity, as measured by
the SLAQ (Figure 1). Post hoc Bonferroni corrections yielded significant group differences
among all adherence groups with the exception of groups 3 versus 4 (results not shown). SLAQ
scores increased monotonically with increases in the frequency of forgetting to take
medications.

A logistic regression analysis predicting adherence revealed that severity of depressive
symptoms was an independent predictor of adherence problems after controlling for
sociodemographic, disease-related, and cognitive function characteristics (odds ratio [OR]
1.04, 95% confidence interval [95% CI] 1.02–1.05; P < 0.0001) (Table 2). In the adjusted
analyses, disease activity as measured by the SLAQ (OR 1.05, 95% CI 1.02–1.07; P < 0.0001)
and disease duration (OR 0.96, 95% CI 0.94–0.98; P < 0.0001) remained significant
independent predictors in this model.

Predictors of health care utilization
Group comparisons (t-est or chi-square analyses) showed that participants who reported
difficulties with adherence had increased numbers of rheumatology visits (mean ± SD 4.34 ±
6.93 versus 3.24 ± 3.19; P = 0.005) and primary care visits (mean ± SD 4.78 ± 6.27 versus
3.80 ± 6.43; P = 0.03) when compared with persons who did not report adherence difficulties,
whereas group differences across other health care visits did not reach statistical significance
(mean ± SD 22.43 ± 32.42 versus 18.52 ± 26.14; P = 0.06) (Table 3). Participants with
adherence difficulties were also significantly more likely to visit an emergency department

Julian et al. Page 4

Arthritis Rheum. Author manuscript; available in PMC 2010 May 24.

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript



(55.3% versus 44.7%; P < 0.0001) and had more emergency department visits in a 1-year
period when compared with those without adherence difficulties (mean ± SD 1.31 ± 3.04 versus
0.74 ± 3.68; P = 0.02). Evaluating responses to the entire adherence scale (i.e., forgetting never,
sometimes, most of the time, and always) in lieu of the dichotomized variable, descriptive
analyses showed that 83% of patients who reported forgetting medications all of the time
required emergency department services compared with 32% of patients who reported that
forgetting medications was not a problem, 46% of those reporting adherence problems some
of the time, and 41% of those reporting adherence problems most of the time. Hospitalizations
did not differ between dichotomized nonadherence and adherence groups (presence of a
hospitalization 47.6% versus 52.4%; P = 0.56 and mean ± SD number of hospitalizations 1.77
± 2.20 versus 1.53 ± 1.04; P = 0.33).

Medication adherence did not significantly predict the number of outpatient medical visits
(rheumatology visits or primary care visits) in hierarchical regression models. Significant
predictors of the number of rheumatology visits included younger age (P < 0.0001), being
married/with partner (P = 0.003), total number of self-administered medications (P < 0.0001),
and SLAQ score (P < 0.0001). Together, these variables accounted for 12% (F = 7.27, P <
0.0001) of the variance in the number of rheumatology visits. Predictors of the number of
primary care visits included being female (P = 0.02), white ethnicity (P = 0.001), CES-D
depressive symptom severity score (P = 0.003), and SLAQ score (P < 0.0001). All variables
predicted 14% (F = 9.24, P < 0.0001) of the variance.

Hierarchical logistic regression analyses (Table 4) revealed that medication adherence was an
independent predictor of whether participants visited the emergency department (OR 1.45,
95% CI 1.04–2.04; P = 0.03) after controlling for all demographic, disease-related, and mental
health characteristics. Disease activity (SLAQ score OR 1.06, 95% CI 1.03–1.09; P < 0.0001)
remained a significant predictor in the final model, whereas both measures of cognitive
functioning (HVLT-R learning score OR 0.97, 95% CI 0.94–1.00; P = 0.05 and HVLT-R
percent retention delay score OR 0.99, 95% CI 0.98–1.00; P = 0.06) did not reach statistical
significance in the final adjusted model. Finally, medication adherence did not independently
predict hospitalizations or number of hospitalizations in our SLE cohort.

Analyses of multicollinearity were also conducted using 5 indicators as suggested by
Maruyama (26). These analyses suggest that although our predictor variables were not
completely independent and one indicator was slightly suggestive, 4 of the 5 indicators of
multicollinearity we examined were completely negative, suggesting that multicollinearity is
likely not a major impediment to our analyses or the inferences that we draw from them.

DISCUSSION
In this study, we evaluated factors associated with forgetting to take medications, an important
source of medication nonadherence. In our cohort of 834 persons with SLE, 45% reported that
forgetting to take medications was a problem at least some of the time. These rates are roughly
equivalent to adherence rates reported in studies of patients with SLE (11), rheumatoid arthritis
(27), and other chronic conditions, including hypertension (28) and asthma (29).

Reduced disease duration, but not age, was associated with adherence, suggesting that patients
may be at greater risk for adherence problems early in the disease process. In addition, increased
disease activity and recent disease flares were associated with decreased adherence. Increased
complexity of medication regimen, at least for the number of self-administered medications,
was also associated with reduced adherence; however, the absolute number of self-
administered medications differed only slightly among groups. Decreased performance on
learning and memory tasks was also associated with patient-reported adherence, but cognitive
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functioning did not remain significant after accounting for other variables. Given the
prevalence of cognitive dysfunction in lupus, cognitive status warrants further exploration as
to whether these impairments may be important to assess as a potential mediator of a patient’s
ability to follow treatment guidelines, or as an indicator of the need for adherence aids.

Severity of depressive symptoms was strongly associated with patient-reported adherence, and
was an independent predictor after accounting for all other disease-related and
sociodemographic characteristics. These findings are consistent with studies in other
conditions (8,30), and suggest that symptoms of depression are important factors influencing
medication forgetfulness. In the clinic setting, we are reminded of the importance of identifying
patients with clinically significant depressive symptoms, because these patients may be less
likely to adhere to our treatment recommendations. Previous studies also observed considerable
improvements in adherence after treatment for depression (31).

Studies in lupus vary with respect to the presence of a relationship between adherence and
service utilization (e.g., hospitalizations) (11,13). In our study, before adjustment, patient-
reported forgetfulness was associated with a greater number of rheumatology visits, primary
care visits, and emergency department visits in a 1-year period. Adherence was not associated
with the presence or number of inpatient hospitalizations. Even after adjustment for important
covariates such as depression and other patient and disease characteristics, there remained
greater emergency department utilization by participants with adherence problems. Eighty-
three percent of participants who reported the most severe difficulties in adherence required
emergency department visits compared with a range of 30–46% of patients reporting less
difficulties with adherence. We posit that decreased adherence may lead to increased
emergency department usage, but perhaps these emergency department visits do not
necessarily result in subsequent hospitalizations.

This study is not without limitations. We conducted a cross-sectional study and inferences on
causality cannot be made. We found strong associations among depression, adherence, and
increased health care utilization rates even after controlling for disease activity. There is clearly
a relationship between disease activity and adherence. Worsening disease activity may be a
cause or a consequence of poor medication adherence. In addition, poor adherence and
increasing service utilization may each be a byproduct of increasing disease activity. Likewise,
higher numbers of prescribed medications may be an indication of increased disease severity.
An additional limitation to this investigation is the self-reported assessment of disease activity.
Optimally, patient-reported disease activity and flares would be interpreted in conjunction with
objective markers of disease activity assessed by a physician and/or serologic studies. In
addition, adherence difficulties to specific medications were not evaluated in this study, and
this information would more fully inform the health status costs of adherence problems. For
example, the health status costs of forgetting medications such as vitamin supplements may
be less critical than those costs of forgetting prescribed immunosuppressant medications.
Prospective studies evaluating adherence and health outcomes are warranted.

Other unintentional and intentional sources of adherence were not measured in this study,
including factors related to financial constraints, comprehension, patient concerns, distrust,
perceived side effects, etc. Patients are active participants in their medical care and in making
decisions about treatment choices. A more comprehensive appreciation of these additional
factors influencing adherence will become increasingly important in the care of persons with
SLE. The measure of adherence we selected was a single question assessing how often
participants forget to take their medications as directed. Some studies suggest that patients are
not always accurate self-reporters of adherence (32). Recent validation studies in other
conditions, however, suggest that for a majority of patients, self-reported adherence
corresponded strongly with adherence measured by an electronic monitoring device (33,34).
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In addition, our rates of self-reported nonadherence are consistent with adherence rates using
other measures in related studies, suggesting the possibility that participants provided more
candid responses to our survey interviewers as compared with their health care providers.
Physician-rated adherence is also frequently used; however, this method has also been
determined to be commonly inaccurate (35). In addition, more objective measures of patient
adherence (e.g., pharmacy records, pill counts, electronic monitoring devices, biochemical or
serologic measurement) are not widely available. Despite the potential psychometric
limitations, our intent was to utilize an assessment of adherence with strong face validity that
could be easily used in any clinical setting. The true cause of forgetting medication is unknown
in this investigation and patients may volitionally forget medications that perhaps have greater
financial costs or side effects, or conversely, their forgetting may be entirely unintentional.
Performance on a neuropsychological memory task predicted adherence in this study, which
may causally suggest at least some unintentional sources of forgetting due to cognitive
problems. We show important relationships among this measure, patient characteristics, and
health care utilization, suggesting that perhaps there are feasible means to accurately determine
adherence in the clinic.

Lupus treatments are rapidly evolving, and many factors will play into the likelihood of a
patient’s willingness and ability to use their medications as directed. Addressing adherence
problems could decrease patient care expenditures and potentially provide one important
strategy to improve patient outcomes.
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Figure 1.
Systemic Lupus Activity Questionnaire (SLAQ) disease activity scores among medication
adherence groups.
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Table 1

Demographic, disease-related, and mental health characteristics among Lupus Outcomes Study participants
reporting medication adherence problems*

Adherent
(n = 454)

Nonadherent
(n = 380) t-test or χ2 P

Demographics

  Age, mean ± SD years 49.64 ± 13.82 48.33 ± 11.45 1.50    0.14

  At or above high school education 87.0 84.5 1.09    0.32

  Female 89.6 93.7 4.33    0.05

  White 54.4 45.6 0.01    0.96

  Hispanic/Latino 48.7 51.3 1.12    0.33

  African American 58.3 48.7 0.40    0.59

  Asian 59.7 40.3 0.93    0.34

  Below poverty status 10.0 15.3 5.25    0.03†

  Married/with partner 21.6 21.6 0.00    1.00

Disease characteristics

  Disease duration, mean ± SD years 15.91 ± 9.40 13.37 ± 7.32 4.37 < 0.0001†

  SLAQ score, mean ± SD 8.01 ± 5.98 12.05 ± 7.31 −8.61 < 0.0001†

  Disease flare in past 3 months 39.8 56.5 22.55 < 0.0001†

  Number of medications, mean ± SD 2.67 ± 1.61 2.94 ± 1.68 −2.28    0.02†

Mental health characteristics, mean ± SD

  CES-D total score 11.69 ± 10.89 20.21 ± 13.29 −9.94 < 0.0001†

  HVLT-R learning score 26.06 ± 5.39 24.88 ± 5.43 3.11    0.002†

  HVLT-R percent retention delay score 92.96 ± 16.06 88.72 ± 20.06 3.28    0.001†

*
Values are the percentage unless otherwise indicated. SLAQ = Systemic Lupus Activity Questionnaire; CES-D = Center for Epidemiologic Studies

Depression Scale; HVLT-R = Hopkins Verbal Learning Test-Revised.

†
Significant.
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Table 3

Health care utilization among patients who reported medication nonadherence*

Adherent
(n = 454)

Nonadherent
(n = 380) t-test or χ2 P

Rheumatology visits 3.24 ± 3.19 4.34 ± 6.93 −2.84    0.005

Primary care visits 3.80 ± 6.43 4.78 ± 6.27 −2.20    0.03

Other health care visits 18.52 ± 26.14 22.43 ± 32.42 −1.9    0.06

Visiting the emergency department, % 44.7 55.3 20.77 < 0.0001

Number of emergency department visits 0.74 ± 3.68 1.31 ± 3.04 −2.45    0.02

Hospitalized, % 52.4 47.6 0.44    0.56

Number of hospitalizations 1.53 ± 1.04 1.77 ± 2.20 −0.98    0.33

*
Values are the mean ± SD unless otherwise indicated.
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