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Abstract
Objective—Although antidepressants are an effective treatment for later-life depression, older
patients often choose not to initiate or to discontinue medication treatment prematurely. While
racial differences in depression treatment preferences have been reported, little is known about
racial differences in antidepressant medication adherence among older patients.

Design—Prospective, observational study comparing antidepressant adherence for older African-
American and white primary care patients.

Participants—One hundred and eighty-eight subjects aged 60 and older, diagnosed with
clinically significant depression with a new recommendation for antidepressant treatment by their
primary care physician.

Measurement—Study participants were assessed at study entry and at four-month follow-up
(encompassing the acute treatment phase). Depression medication adherence was based on a well-
validated self-report measure.

Results—At four-month follow-up, 61.2% of subjects reported that they were adherent to their
antidepressant medication. In unadjusted and two of the three adjusted analyses, African-
American subjects (n=82) had significantly lower rates of four-month antidepressant adherence
than white subjects (n=106). African-American females had the lowest adherence rates (44.4%)
followed by African-American males (56.8%), white males (65.3%) and white females (73.7%).
In logistic regression models controlling for demographic, illness, and functional status variables,
significant differences persisted between African-American women and white women in reported
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four-month antidepressant adherence (OR 3.58, 95% CI 1.27-10.07, Wald Chi-square =2.42, df=1,
p<0.02).

Conclusions—The results demonstrate racial and gender differences in antidepressant
adherence in older adults. Depression treatment interventions for the older adults should take into
account the potential impact of race and gender on adherence to prescribed medications.

Introduction
A large proportion of the older adult population experiences depression, which can have
serious, negative consequences in terms of morbidity [1], mortality [2-6], and quality of life
[7-9]. Depression among older adults is also associated with excess utilization of health care,
increased nursing home placement, greater burden to medical care providers, and higher
annual health care costs [10-14]. Of gravest concern, depression is the condition most
commonly associated with suicide in older adults [15].

Primary care physicians provide the majority of treatment for later-life depressive illness
[14, 16]. Antidepressant treatment is often the evidence-based choice for older adults seen in
primary care settings, as psychotherapy may not be readily available, accessible, or preferred
by older adults [17]. In recent years, with the availability of selective serotonin-reuptake
inhibitors (SSRIs), depression screening initiatives, and collaborative care interventions,
advances have been made in ‘first-generation problems’ in depression diagnosis and
treatment [18], resulting in improved rates of detection and increased treatment initiation for
later-life depression in primary care.

Although antidepressants are an effective treatment for geriatric depression, older patients
may choose not to take prescribed antidepressants or they may discontinue treatment
prematurely. Non-adherence is common, with estimates ranging from 40% to 75% [19].
Thus, even with successful screening and diagnosis of late-life depression in health care
settings, a second-generation problem of a “treatment gap”, has emerged. Poor depression
treatment adherence may limit the extent to which older patients with depression realize the
benefits of efficacious treatment options.

Given the limited amount of research regarding geriatric issues in general in African
Americans [20], there is an even greater paucity of information on depression medication
adherence rates in this population. Prior studies indicate that African-American older adults
have lower rates of depression diagnoses in clinical settings than older white patients
[21-24], and results from qualitative studies of mixed-age samples suggest that African-
American patients may find antidepressant treatment less acceptable than white patients
[25]. When African Americans do seek specialty mental health care, they have fewer
appointments and are more likely than white patients to terminate treatment prematurely [26,
27]. A prior study of depressed and non-depressed community older adults also found that
African-American elders were less likely than their white counterparts to be taking
antidepressants [28]. However, it was unclear if this treatment gap resulted from providers
being less likely to diagnose depression or prescribe antidepressants to African-American
patients or to patients having fewer depressive symptoms or lower rates of medication
adherence. To our knowledge, no prior studies have examined whether adherence rates
differ between African-American and white older adults who have been diagnosed with
depression and prescribed an antidepressant.

A further understanding of adherence among both African-American and white older
patients with depression is critical to designing tailored and culturally-sensitive interventions
to improve overall depression care in the elderly. Given that older adults and particularly
African Americans are more likely to seek mental health treatment in primary care rather
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than mental health settings, it is important to examine adherence to depression treatments in
primary care [29-31]. In this study, we followed older African-American and white patients
whose primary care physicians (PCPs) had diagnosed depression and recommended
antidepressant treatment to examine their rates of adherence at the end of the acute treatment
period (four months). Based upon prior studies finding racial differences in rates of
treatment and acceptability of antidepressants, we hypothesized that older African-American
patients would report significantly lower rates of four-month adherence than older white
patients.

Methods
This study received approval from the University of Michigan Medical School Institutional
Review Board. Study participants were recruited between March 2007 and March 2010 from
13 primary care clinics located in Ann Arbor, Michigan and surrounding communities.
Potentially eligible subjects were older adults (aged 60 years and over) with diagnoses of
clinically significant depression seen in participating primary care clinics and newly
recommended antidepressant treatment by their PCPs. Subjects were either referred to the
study by their PCPs directly or were identified through the electronic medical record for
study recruitment. Our methods for identifying potential subjects through the electronic
medical record have been previously reported [32]. After obtaining PCP consent, subjects
were contacted by study staff and recruited via mail and telephone.

Clinically significant depression was defined as having: 1) a new prescription from the
primary care physician (encompassing both newly diagnosed patients as well as patients
with recurrent depression receiving a new antidepressant prescription for a new depressive
episode and 2) a score of 5 or higher on the Geriatric Depression Scale-Short Form [33];
patients not meeting these criteria were excluded to ensure a more homogeneous sample of
depressed elders. Also excluded were patients who had active suicidal ideation, psychosis, a
history of mania, cognitive impairment (≥3 errors on the Six Item Screener [34]), were a
race other than white or African American, or were unable to communicate in English.

Research Assessments
Research assessments were conducted with participants at study entry and at 4-month
follow-up. A four-month follow-up was chosen because the early phase of treatment is a
particularly critical time period with an increased risk of treatment drop-out, medication
discontinuation [35, 36], and vulnerability to suicide [37]. Assessments were conducted by
trained research assistants and all participants provided written informed consent prior to
study participation.

A structured interview at baseline included assessment of: 1) demographic variables
including age, race, gender, marital status, and educational level); 2) illness variables
including past antidepressant use, number of prescribed medications, physical health status
(SF-12 physical component scale), mental health status (SF-12 mental component scale)
[38], comorbid anxiety (anxiety items of the Hospital Anxiety and Depression Scale
(HADS-A) [39]), somatic anxiety (Anxiety Sensitivity Index-Revised ASI-R; subscales
pertaining to beliefs and fears about somatic sensations) [40], further assessment of
depression using the Patient Health Questionnaire depression scale (PHQ-9) [41]; and 3)
functional assessment including instrumental [42] and basic (Katz ADL) [43] activities of
daily living and executive function (Wechsler Letter-Number Sequencing or LNS subscale)
[44]

At four-month follow-up, adherence was measured using the validated self-report adherence
question from the Brief Medication Questionnaire [45] that asks the subject about how
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consistently they took their medication on a daily basis in the week prior to the interview.
This item has been found to be significantly correlated with pharmacy refill records [46].
Consistent with prior studies [47] that consider an antidepressant medication possession
ratio (MPR) of less than 80% to be inadequate, we rated those as missing 2 or more daily
doses in a given week as non-adherent. Those subjects who chose never to initiate the
antidepressant medication by not filling the prescription or not ever taking the medication
were also recorded as non-adherent.

Statistical Analysis
Four month adherence was calculated by race, by gender, and by race and gender subgroups.
Although our primary interest was in racial differences in adherence, we also performed
exploratory analyses to assess adherence differences by the four distinct race by gender
subgroups because preliminary focus group data suggested adherence differences between
white and African-American women with depression. Logistic regression analysis was used
to compare four-month adherence between racial groups as well as across race by gender
subgroups, after adjusting for baseline characteristics. Baseline covariates were entered
hierarchically in a predefined order of variable sets (blocks) in order to examine the
influence on adherence of each potentially explanatory set of covariates in a sequential way.
The order of entry for blocks was determined so that the potentially confounding contextual
variables were entered first in order to control for their effects. Based on this reasoning,
demographic characteristics were entered first, followed by treatment and illness burden
variables, and then functional status variables. Within each block, baseline covariates were
assessed for multi-collinearity, and highly collinear variables were not included together. No
pairs of covariates had a correlation coefficient higher than 0.5 or lower than -0.5. Because
15% of subjects were missing data for at least one covariate such as income, we applied a
multiple imputation strategy using the MI procedure in SAS (SAS Institute Inc., Cary, NC)
under a multivariate normal model that included all covariates as well as adherence. The
logistic regression estimates were pooled across five imputation samples using Rubin’s
method [48].

Results
Sample Characteristics

Six hundred forty-one patients were found to be potentially eligible for the study based upon
age and a new antidepressant prescription in a primary care clinic. We received provider
permission and were able to contact 448 (82%) of these potential participants. Provider
reasons for not referring patients to the study included terminal medical conditions, severe
personality pathology, dementia, and aphasia. Three hundred three patients completed
screening, and of these 211 were found to be eligible for study participation. Of the eligible
patients, 94% (n=198) agreed to study participation and provided informed consent and
completed baseline assessments (see Consort chart in Figure 1).

Table 1 illustrates demographic, illness, and functional variables for the study sample that
completed four-month follow up (n=188). Subjects lost for follow-up (n=10) did not differ
significantly from those who completed the follow up assessments by race (Chi-
square=2.17, df=1, p=0.14) or gender (Chi-square=0.13, df=1, p=0.72). Of subjects who
completed the four-month follow-up interview, 43.6% were African American (n=82) and
56.4% were white (n=106). Approximately 54% of the study participants were women. The
mean age for the study completers was 67.3 years, with African-American males being
somewhat younger than the other race/gender combinations. Approximately 62% of the
sample had some college education, with white females having the highest rate of college
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education (70%). Almost half of the study participants were married or had a significant
other, with African-American women having the lowest rate (31%) of these relationships.

Over 60% of study completers reported having at least one episode of antidepressant
treatment prior to the study, with white females having the highest rate (84%) of prior
antidepressant treatment. The average number of prescribed medications and physical health
status were similar between study subgroups based on race and race/gender. The overall
average baseline PHQ was 12.0+5.7, with African-American subjects showing slightly
higher levels of depression and lower self-rated mental health status (MCS score) than white
subjects. While symptoms of anxiety as reflected on the Hospital Anxiety Depression Scale
(HADS-A) were similar between study subgroups, rates of somatic anxiety as determined by
the anxiety sensitivity index (ASI-R) were significantly higher in African-American
subjects.

Finally, there were no differences found in baseline function with the exception of executive
function; here, white subjects had higher scores (reflecting less impairment).

Four-month Adherence
At the four-month follow-up assessment, we found that 61.2% of the overall study sample
had adequate adherence based on missing fewer than 2 daily doses in a week. In unadjusted
analyses, African-American subjects had significantly lower adherence than white subjects
(50.0% vs. 69.8%, Chi-square=7.64, df=1, p<0.01, results not shown). Exploratory analyses
across the race by gender subgroups showed that African-American females had the lowest
adherence (44.4%) followed by African-American males (56.8%), white males (65.3%) and
white females (73.7%). Using African-American females as the reference group, adherence
was highest in white females (OR 3.50, 95% CI 1.52-8.05, Wald Chi-square=8.70, df=1,
p=0.003), followed by white males (OR 2.35, 95% CI 1.02-5.41, Wald Chi-square=4.07,
df=1, p= 0.04) and African-African males (OR 1.64, 95% CI 0.68-3.94, Wald Chi-
square=1.22, df=1, p=0.27).

Logistic regression models (Table 2) showed that significant differences in reported
adherence between white and African-American subjects remained when controlling for
demographic characteristics alone, and when controlling for demographic variables as well
as prior treatment and illness burden. Race was no longer significantly associated with
adherence when also adjusted for functional status variables.

While we tested for a race by sex interaction and did not find it to be statistically significant
(likelihood ratio test Chi-square statistic = 2.69, df=1, p = 0.10), because adherence differed
significantly between race by gender subgroups, we constructed a number of models to
further examine what factors might be contributing to the differences between subgroups.
Here, we found the following significant differences in adherence rates between: 1) white
and African-American female subjects, and between white male and African-American
female subjects when controlling for demographic characteristics; 2) white and African-
American female subjects when controlling for demographic characteristics, prior treatment
and illness burden; and 3) white and African-American female subjects when controlling for
demographic characteristics, prior treatment, illness burden, and functional status (Table 2).
Thus, adequate adherence was significantly higher for white females compared with
African-American females even after adjusting for all potential baseline explanatory
variables.
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Discussion
In this study, we followed older African-American and white subjects with depression who
were prescribed antidepressant medication treatment in primary care, examining their rates
of adherence at the end of the acute treatment period. Based upon prior studies finding racial
differences in various components of depression care, we hypothesized that older African-
American subjects would have significantly lower rates of four-month adherence than older
white subjects. Consistent with prior work documented in the elderly [19], for the study
population as a whole, we found that overall adherence was lower than optimal
(approximately 60%). Older African-American adults had significantly lower rates of
antidepressant adherence than white older adults in models adjusting for demographic
characteristics and symptom variables, but not in models that also included functional status
variables. In addition, older white women had the highest rates of adherence while older
African-American women had the lowest, after controlling for baseline differences in a
number of demographic, illness, and function variables. Controlling for such variables is a
unique feature of this study, because such baseline differences are important potential
confounders of the relationship between race and disparities in aspects of depression care.

In our overall study sample, approximately 40% of subjects were non-adherent to
antidepressant treatment at four-month follow-up. Thus, while there is evidence that primary
care providers are increasingly diagnosing later-life depression and recommending treatment
for older patients [49, 50], there need to be greater efforts to ensure that patients actually
initiate and continue appropriate care throughout the course of their depressive illness. Poor
adherence to depression treatment is an important source of drug exposure variability but is
often inadequately measured in research trials and clinical practice. In a number of cases,
“treatment-resistant” depression may in fact represent undertreatment because of poor
adherence [51]. Thus, even with successful screening and diagnosis in healthcare settings
(such as that seen via dissemination of collaborative care interventions), treatment adherence
represents an important “second-generation” problem that results in a large treatment gap for
older adults.

To our knowledge, the current study is the first to demonstrate directly that African-
American older adults have lower rates of depression medication treatment adherence than
white older adults. In a prior study controlling for education and income, African-American
older adults in the community were significantly less likely than white elderly to be taking
SSRIs [28]. However, the methodology of this study, which included both depressed and
non-depressed subjects did not allow the investigators to determine whether the differences
in adherence rates by race were due to 1) lower diagnosis or prescription rates by providers,
or 2) lower rates of initiation and adherence by African-American subjects. Another study
using data from a collaborative care intervention (PROSPECT) found that non-White race
was the factor most strongly associated with non-adherence to citalopram [52]. Finally, in a
study comparing African-American (n=49) to Latino (n=52) subjects over the age of 55 who
had been prescribed antidepressants in the prior year, Ayalon et al found that 52.6% of
African-American subjects were non-adherent, similar to the number found in our study
[53].

Interestingly, in the Ayalon et al study, the investigators divided adherence into
“intentional” and “unintentional” categories and noted that 18% of the African-American
sample were unintentionally non-adherent. Greater cognitive impairment was significantly
predictive unintentional non-adherence in that study. In our sample, the baseline executive
function of African-American subjects was measured to be significantly lower than white
subjects; performance on the measure of executive function we used (Wechsler Letter
Number Sequencing) has been shown to vary by level of educational attainment (which we
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did not measure) rather than years of education (which we did include) [54]. Once we
controlled for baseline level of function (including executive function) as well as other
variables including years of education, the difference in adherence between African-
American and white subjects was no longer significant. Optimal adherence depends on
patients taking the prescribed medication at the right time and in the correct manner [55].
Beyond working memory and encoding and storage of information, the organization and
planning needed for medication adherence requires intact executive function. The results of
our study may suggest that even in older adults without dementia, mild cognitive
impairment may be a uniquely burdensome influence on adherence for some patients.

Marital status, prior depression treatment, and somatic anxiety also differed between
African-American and white subjects in our study. African-American subjects were
significantly less likely to be married than white subjects. To the extent that spouses may
assist with adherence to depression treatment (e.g. via reminding or encouraging the
individual to take medication), the lack of a partner in some subjects may have decreased
adherence. Greater social support was found in one study to be associated with increased
treatment adherence in older patients with depression [56]. African-American subjects in our
study were also significantly less likely to have had prior depression treatment. Lack of
familiarity with depression medications or possible side effect concerns could have
influenced adherence behaviors. Finally, African-American subjects had significantly higher
baseline ratings of somatic anxiety. Individuals with somatic anxiety may be hypervigilant
regarding their bodily sensations, and overestimate the danger of medications or the severity
of side effects [57]. Older patients with anxious depression frequently misattribute somatic
symptoms of anxiety to adverse medication effects, contributing to both drop-out and poor
response in antidepressant trials [58]. Additionally, older adults with anxiety/somatic focus
may discount psychological explanations for psychiatric symptoms and refuse treatment
[59]. Notably, however, racial differences in adherence rates persisted after controlling for
marital status, prior depression treatment, and somatic anxiety.

After controlling for baseline demographic, clinical and functional variables, we no longer
found significant racial differences in the overall study sample. However, differences did
persist between African-American and white women. The relationship between race, gender
and adherence is an intriguing issue that has received relatively little focus in the literature.
Previous work describing greater rates of prior treatment and current antidepressant use in
women rather than men may have come from predominately white samples. Thus, while
conventional wisdom holds that women are more willing to engage in depression treatment
than men, this may not be true across different racial and ethnic groups. In an exploratory
analysis, we examined initiation (whether the patient started the antidepressant at all)
separately from adherence. Here again, we found that African-American females had the
lowest initiation rates as compared to the other study subjects.

Our results of lower adherence rates in African-American older adults, and particularly in
African-American women, suggest the need for tailored depression care interventions that
are sensitive to racial differences. While race and gender are not modifiable factors, some of
the characteristics that are more often found in the African-American older adults in our
study are clearly modifiable or amenable to adaptations in intervention strategies. For
example, a patient who is unmarried may benefit from enhanced support in the early
treatment phase more than a patient who has a spouse. A patient with significant somatic
anxiety may need a treatment approach that includes psychoeducation to help distinguish
underlying anxiety symptoms from drug side effects. Patients without prior treatment who
are less familiar with depression medications also likely need more psychoeducation than
those who have been previously treated. An individual with executive dysfunction could be
aided by strategies to enhance adherence such as the use of pillboxes or use of newer
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computerized medication dispensing technologies. These types of tailored interventions
should be feasible within primary care practices that have adopted Patient Centered Medical
Home [60] principles to assist with the management of patients with chronic illness.

There are several potential limitations to the interpretation of our findings. The sample was
drawn from a large number of primary care clinics in southeastern Michigan. It is possible
that the results of our study may have been different if conducted in another geographic
area. Additionally, we used a self-report measure to examine patient adherence. Although
the self-report measure is a validated method, electronic monitoring or pill counts may have
yielded different results.

These limitations notwithstanding, our study is one of the first to our knowledge to directly
compare adherence behaviors in African-American and white older patients. Another
notable strength of our study is that it focused specifically on patients who were diagnosed
and treated for depression within primary care practices. As noted, primary care practices
are the source of the majority of depression care for older adults [14-16].

In conclusion, our results provide support for racial and gender differences in adherence
behaviors for depression medication treatment in the elderly. The choice of appropriate
depression care interventions for the elderly population should take into account the
potential impact of race and gender on adherence to prescribed medications.
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Appendix

Study Measures
Screening instruments

The sensitivity and specificity of the Six-item Screeneri is .89 and .88, with a cut-off of 3
errors.

The GDS-short form has been found to have a 92% sensitivity and an 81% specificity when
using a cutoff score of 5 with older primary care patientsii.

Assessment instruments
The SF-12 is a shorter yet valid alternative to the SF-36; it contains two weighted summary
scales—mental health and physical health; lower scores indicate more severe disabilityiii.

The Patient Health Questionnaire depression scale (PHQ-9iv) is a 9-item self-administered
depression screening and diagnostic tool frequently used in primary care and other medical

iCallahan CM, et al: Six-item screener to identify cognitive impairment among potential subjects for clinical research. Med Care
2002;40:771-781
iiLyness JM, et al. Screening for depression in elderly primary care patients. A comparison of the Center for Epidemiologic Studies-
Depression Scale and the Geriatric Depression Scale. Arch Intern Med 1997;157(4):449-54.
iiiWare JE et al. A 12-Item Short-Form Health Survey: Construction of scales and preliminary tests of reliability and validity. Medical
Care, 1996;34(3):220-233.
ivKroenke, K., et al. The PHQ-9: validity of a brief depression severity measure. J Gen Intern Med, 2001. 16(9): p. 606-13.
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populations. The PHQ-9 is half the length of many other depression measures, has
comparable sensitivity and specificity, and consists of the nine criteria on which the
diagnosis of DSM-IV depressive disorders is based.

The Hospital Anxiety and Depression Scale, or HADSv was designed to provide a simple
yet reliable tool for use in medical practice. The seven items comprising the anxiety subscale
are relevant to generalized anxiety and are answered on a 4-point Likert scale (0-3,
maximum score for each subscale 21), with higher scores indicating greater endorsement of
symptoms.

The Anxiety Sensitivity Index-Revised (ASI-Rvi) was developed to measure anxiety-
sensitivity, the fear of anxiety-related sensations based upon beliefs of their harmful
consequences. The construct validity of anxiety sensitivity is supported by a large body of
research documenting its role in the genesis of anxiety and panic. The ASI-R has been found
to be highly internally consistent and composed of psychometrically acceptable items
assessing the fears of somatic, social, and cognitive anxiety symptoms.

The Katz ADLvii tool assesses basic activities of daily living. Although no formal reliability
and validity reports could be found in the literature, the tool is used extensively as a flag
signaling functional capabilities of older adults in clinical and home environments.

The Lawton Instrumental Activities of Daily Living Scale (IADLviii) is a valid and reliable
instrument to assess independent living skills. These skills are considered more complex
than the basic activities of daily living as measured by the Katz ADL tool.

The Letter-Number Sequence (LNS) subtest of the WAIS-IIIix is a measure of executive
function (working memory), in which subjects are verbally presented with a sequence of
letters and numbers and then asked to reorganize the sequence (such that the letters are
reported back first in alphabetical order followed by the numbers in numerical order). This
task requires the subject to be able to hold all of the digits in memory while manipulating the
order according to the rules. The LNS has high face validity; there is no minimum academic
skill prerequisite other than knowing the numbers 1 through 9 and having a functional
knowledge of the alphabet.
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Figure 1.
Study Flowchart
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