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Abstract

Background—Early adherence is key to successful depression treatment, but nearly 60% of 

patients discontinue antidepressants within three months. Our study aimed to determine factors 

associated with poor early adherence to antidepressants in a large diverse sample of patients.

Methods—Six Mental Health Research Network healthcare systems contributed data for adults 

with depression and a new antidepressant start, defined by a washout period of at least 270 days, 

between 1/1/2010 and 12/31/2012. Pharmacy fill and self-reported race/ethnicity data were 

obtained from the electronic medical record. Patients had early adherence if they had a second 

antidepressant fill within 180 days of the first. We used logistic regression to investigate the 

relationship between early adherence and patient characteristics.

Results—177,469 adult patients had 184,967 new episodes of depression with a filled 

antidepressant prescription. Patients refilled their antidepressants within 180 days in 71% of 

episodes. Race/ethnicity was a strong predictor of early adherence, with patients from racial/ethnic 

minorities less likely (adjusted odd ratios 0.50–0.59) to refill their antidepressants than were non-

Hispanic whites or Native Americans/Alaskan Natives. Other apparent predictors of early 

adherence, including neighborhood income, gender and prior mental health hospitalizations, were 

no longer significant in the fully adjusted model.
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Conclusions—Race/ethnicity was a robust predictor of early antidepressant adherence, with 

minority groups other than Native Americans/Alaskan Natives less likely to be adherent. Further 

research is needed to determine whether early nonadherence in specific minority populations is 

intentional, due to side effects or patient preference, or unintentional and appropriate for targeted 

interventions to improve adherence.
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INTRODUCTION

Depression results in significant burden for individuals, families and communities.1,2 

Despite consistent evidence of the effectiveness of antidepressants for many with 

depression,3 particularly those with more severe depression,4 remission rates are 

disappointingly low. An AHRQ-sponsored report found that only 46% of patients 

experienced remission from depression during 6 to 12 weeks of treatment with second-

generation antidepressants.5

One reason for low remission rates is nonadherence, with early adherence, also called early 

persistence, key to the successful treatment of depression.6 Early discontinuation of 

antidepressants is common – approximately 30% of patients discontinue antidepressants 

within one month, and up to 60% discontinue them within 3 months – and is associated with 

poor depression outcomes.6 Conversely, 85% of patients who satisfy Health Effectiveness 

Data and Information Set (HEDIS) criteria for adequate acute-phase antidepressant 

treatment by taking antidepressants for at least 12 weeks go on to complete continuation 

phase treatment.7–9 Therefore, early adherence to an antidepressant is critical for depression 

remission.

While interventions to improve antidepressant adherence can be effective,10,11 they are often 

resource-intensive and may be best targeted towards patients at greatest risk of 

nonadherence. Previous studies and a recent systematic review have found age and race/

ethnicity to be most consistently associated with adherence as opposed to other 

socioeconomic and clinical predictors.12–15 However, work in this area suffers from two 

main limitations: studies using survey data have good race/ethnicity data but poor self-

reported adherence data, while studies using health system data have good adherence data 

but poor data on race/ethnicity. The aim of our study is to address these gaps by determining 

factors associated with poor early adherence to antidepressants, assessed via pharmacy refill 

records, in a large, well-documented, and racially and ethnically diverse group of patients.

METHODS

Data Sources

Data were obtained from six partners in the Mental Health Research Network (MHRN), a 

consortium of public-domain research centers affiliated with 13 large not-for-profit 

healthcare systems that each provide comprehensive care to a defined population of 
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members and/or patients.16 All MHRN healthcare systems organize EMR data, insurance 

claims and other administrative data into a Virtual Data Warehouse (VDW) to facilitate 

population-based research.17 Each healthcare system’s Institutional Review Board and 

privacy board approved all study procedures and granted waivers of consent to use this de-

identified data for research.

Group Health Cooperative, HealthPartners, Henry Ford Health System, Kaiser Permanente 

Colorado, Kaiser Permanente Hawaii, and Kaiser Permanente Southern California 

contributed data to this study. Combined, these systems provide care to approximately 4.7 

million members and/or patients. Members are enrolled through employer-sponsored 

insurance plans, individual insurance plans, and capitated Medicaid and Medicare programs, 

and are generally representative of each system’s regional population. Group Health, 

HealthPartners and Henry Ford are mixed-model healthcare systems that provide care 

through both internal and external providers, so at these sites analytic samples were limited 

to patients who were also health plan members.

Study Population

The study sample consisted of patients 18 and older who filled a new outpatient 

antidepressant prescription between 1/1/2010 and 12/31/2012. Patients were included if they 

had a recorded diagnosis of depression (ICD9 diagnoses 296.2, 296.3, 300.4 or 311) in the 

period starting 90 days before the index medication dispensing and ending 15 days after. In 

prior work, we found that about 60% of adults receiving an antidepressant had a diagnosis of 

depression; most others had diagnoses of anxiety or attention deficit disorders.18 Patients 

were excluded if they had a diagnosis of schizophrenia or bipolar disorder. A new episode of 

antidepressant treatment was defined by using a washout period of at least 270 days without 

any antidepressants dispensed. To ensure the availability of data needed to assess inclusion 

and exclusion criteria, the sample was limited to those who were continuously enrolled in 

the healthcare systems for at least 270 days prior to the index antidepressant dispensing. 

Patients could be included in the analysis more than once if they had more than one episode 

of antidepressant treatment over the course of the study.

Measures

Patient Demographics—Each healthcare system implemented meaningful use 

requirements19 to collect self-reported gender and race/ethnicity data, which was recorded in 

the health system’s EMR and incorporated into the VDW. Education and income are not 

commonly collected at the individual level; we used information about the 2010 census 

block of a patient’s home address for these demographic variables.

We followed national recommendations to create mutually exclusive race and ethnicity 

categories.20,21 Patients self-reporting Hispanic ethnicity were considered Hispanic 

regardless of the race category they endorsed, following recommendations from a U.S. 

survey that found that Hispanics consider themselves a race of people and not an ethnicity.21 

If a patient’s records contained two or more race categories (rather than a single category of 

“mixed race”), they were assigned the least prevalent race category in the U.S. population to 

maximize the ability to understand differences in diagnoses and treatment for the least 
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represented racial groups. We also conducted sensitivity analyses maximizing classification 

into the “mixed race” group. For both models, patients for whom race/ethnicity data were 

missing were classified in the unknown or missing group.

Mental Health Treatment—All medications approved by the US Food and Drug 

Administration for treatment of major depression were included, with the exception of 

trazodone, which is used much more often for insomnia than depression (Appendix Table 1). 

Locations of encounters for depression and details of previous mental health treatment up to 

five years prior to the index antidepressant dispensing, including pharmacotherapy, 

psychotherapy, and provider type, were abstracted from the VDW. We defined 

psychotherapy treatment using standardized procedural terminology codes for diagnostic 

interviews and assessments and individual psychotherapy. We did not consider appointments 

that were less than 30 minutes and/or clearly designated as only medication management to 

be psychotherapy.

Comorbidity Burden—Disease burden was assessed by calculating a modified Charlson 

Comorbidity Index for each patient, using diagnosis codes assessed in the three years before 

enrollment to provide a summary score assessing a patient’s risk for 10-year mortality based 

upon 22 different health conditions.22

Adherence—We defined early adherence as any antidepressant prescription fill (either 

refill of the initial medication or new fill for an alternative antidepressant) within 180 days of 

the first prescription fill. While some measures of early adherence (such as HEDIS metrics 

for adequate acute-phase treatment) are based on number of days dispensed, increasing use 

of 90- or 100-day initial prescriptions undermines the validity of those measures based on 

“days’ supply”.23 Because those longer initial prescriptions might not be refilled for 100 

days or more, we considered any second fill within 180 days to indicate continued treatment. 

We repeated the analysis using a HEDIS-like measure of depression, considering patients 

adherent if there were at least 90 pills dispensed in the 120 days after the initial fill, 

presented both with and without episodes starting with a 90-day fill.

Analysis

Percentages and unadjusted logistic regression models were used to describe the unadjusted 

relationship between each covariate and early adherence. We then fit a multivariable logistic 

regression model using generalized estimating equations that included all covariates as well 

as the health system to identify which associations persisted when accounting for all 

covariates. Individuals who disenrolled from the health care system less than 180 days 

following their antidepressant fill were censored at their month of disenrollment.

Wald tests24 were used to calculate p-values for the association between each covariate and 

early persistence in multivariable models.25 We estimated all logistic regression models 

using generalized estimating equations and calculated standard errors using the robust 

sandwich estimator to account for any within-person correlations resulting from the 

inclusion of multiple episodes from the same patient in the analyses.26 We repeated the 
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analyses including only patient’s first episode of depression in the time frame. All analyses 

were performed using Stata version 12.1.27

RESULTS

Patient Characteristics

A total of 177,469 adult patients had 184,967 new episodes of depression associated with a 

filled antidepressant prescription in 2010 through 2012 (Table 1). Most patients had one new 

episode of depression during this period; 4.2% of patients had two episodes. Sixty-nine 

percent of episodes occurred in women. The sample was diverse in age, with 18% of 

episodes occurring in those 18–29 years-old, 27% in those 30–44, 30% in those 45–59, 17% 

in those 60–74, and 9% in those 75 and older. The sample was also diverse in race/ethnicity, 

with 50% of episodes involving patients who self-identified as non-Hispanic white, 25% 

Hispanic, 8% non-Hispanic black, 5% Asian, 1% Native Hawaiian/Pacific Islander, and 

0.6% Native American/Alaskan Native. The majority of episodes occurred in patients who 

lived in neighborhoods where household incomes averaged over $25,000/year and where 

college graduates comprised less than 25% of the population. Most episodes (73%) involved 

patients with commercial health insurance, while 19% involved patients with Medicare, 3% 

involved patients with Medicaid, and 4% involved patients with another insurance type. 

Most episodes (81%) involved patients with a Charlson Comorbidity score of 0.

Mental Healthcare

The most commonly filled antidepressants were fluoxetine (30%) and citalopram (29%), 

followed by sertraline (15%) and bupropion (10%). Other antidepressants accounted for 

17% of antidepressant fills, with no single remaining antidepressant accounting for greater 

than 5% of the total. Most antidepressant prescriptions were written by primary care 

providers (123,933 episodes, accounting for 67%), with mental health providers accounting 

for 22% and other providers for 11%. Thirty-nine percent of episodes occurred among 

patients who had used an antidepressant in the past, and 47% involved patients who had a 

history of specialty mental health use. Twenty-six percent of treatment episodes involved 

patients who used psychotherapy in addition to antidepressants to treat their depression, and 

approximately 3% of episodes involved patients who had prior psychiatric hospitalizations.

Early Adherence

Overall, patients refilled their antidepressants within 180 days of the first dispensing in 71% 

of treatment episodes. One of the strongest predictors of early adherence was race/ethnicity. 

In the fully-adjusted model, patients who self-identified as Asian, non-Hispanic black, 

Hispanic, or Native Hawaiian/Pacific Islander were significantly less likely to refill their 

antidepressant prescriptions than were non-Hispanic whites or Native Americans/Alaskan 

Natives (adjusted odds ratios (aORs) ranged from 0.50 to 0.67; p<0.0001). Unique among 

minority racial/ethnic groups, adherence rates for Native Americans/Alaskan Natives were 

similar to non-Hispanic whites. The unadjusted and adjusted models were very similar for 

most racial/ethnic groups, with the exception of those for whom race was mixed/other/

unknown, as this group’s adherence rates seemed similar to non-Hispanic whites and Native 

Americans and Alaskan Natives in the unadjusted model but were lower after adjustment 
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(aOR=0.90, 95% CI 0.82 to 0.88). The association between race/ethnicity on early 

adherence was similar for patients seen in primary care, behavioral health or other clinics 

(analysis not shown). All analyses in Table 1 were repeated using a more expansive 

definition of mixed race to maximize this racial/ethnic group (Appendix Table 2), and all 

associations were essentially unchanged. Patients who self-identified as being of mixed race 

were less likely to be adherent to their antidepressant medications, similar to most other 

racial/ethnic minorities (aOR=.68, 95% CI .63 to .73). Analyses were also repeated 

including only the first observed episode of depression for the 7648 patients who 

experienced more than one episode of depression in the study time frame; results were 

unchanged (analysis not shown).

Age also predicted adherence. Older age groups were more likely than 18–29 year-olds to 

refill their antidepressants, and these associations were strengthened after adjustment for 

other covariates (aORs ranged from 1.18 to 1.23; p<0.0001). Lower neighborhood income 

appeared to be a significant predictor of poorer adherence in the unadjusted model, but this 

association essentially disappeared after adjustment. The effect of neighborhood education 

was also greatly reduced after adjustment, although it still remained a significant predictor, 

with patients from neighborhoods with fewer college graduates less likely to be adherent to 

their antidepressants (aOR=.94, 95% CI .91 to .96, p<.0001). Patients with greater medical 

burden, those who received prescriptions from mental health providers, and those who were 

active in psychotherapy or used specialty mental health care in the past were more likely to 

refill their antidepressants. There were no significant associations between early adherence 

and gender, prior mental health hospitalizations, or insurance type. There were small 

apparent differences in adherence to specific antidepressant medications that disappeared 

after adjustment, with the exception of “other” antidepressants, for which adherence was 

lower (aOR=0.89, 95% CI 0.86 to 0.92).

HEDIS-like Measure of Early Adherence

In addition to our primary measure of early adherence (any antidepressant fill within 180 

days of the first prescription fill), we repeated our analyses using a HEDIS-like measure of 

early adherence (90 pills dispensed in the 120 days after the initial fill; Appendix Table 3). 

Our primary definition of early adherence found that patients were adherent to their 

antidepressants in 71% of treatment episodes. Using the HEDIS-like measure of early 

adherence, patients were adherent to their antidepressants in 64% of treatment episodes; 

when we excluded episodes with an initial dispensing of a 90-day or more supply, primary 

adherence decreased further, as expected, to 56%.

DISCUSSION

Race/ethnicity was one of the largest predictors of early adherence to antidepressant 

medications, with lower early adherence rates for most racial/ethnicity minority groups. The 

effects of neighborhood income and neighborhood educational attainment were both 

markedly attenuated after adjustment, suggesting these apparent associations were due to 

confounding with other factors instead, most likely race/ethnicity. Similarly, other apparent 

predictors of adherence, such as gender, insurance type or prior mental health 
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hospitalizations, were no longer significant after adjustment. Significant predictors of poorer 

adherence in our population included being from a racial/ethnic minority group other than 

Native American/Alaskan Native, being a young adult, living in a neighborhood with fewer 

college graduates or having a lower medical comorbidity burden. Additional predictors 

included receiving the prescription from a non-mental health provider, not engaging in 

psychotherapy, not having a history of mental healthcare or an antidepressant prescription, 

or being prescribed an antidepressant other than citalopram, fluoxetine, sertraline or 

bupropion. HEDIS-like measures of early adherence were lower than our primary definition 

of adherence (71% vs. 64%) but showed similar associations with patient and encounter 

characteristics.

Patients who self-identified as Native American/Alaskan Native or non-Hispanic white had 

higher adherence rates than other groups. Other studies have also found race and ethnicity to 

be significant predictors of adherence, with minority populations generally found to be less 

adherent than non-Hispanic whites. A recent systematic review of 32 observational studies 

of antidepressant adherence found associations between adherence and race, with whites 

more likely to be adherent to antidepressants than others.12 However, only four of the 32 

studies analyzed the effects of race on adherence, and three of these were fairly small, with 

sample sizes between 390 and 403, and reliant on self-reports of adherence.28–30 Two 

studies found no differences between racial/ethnic groups, but their minority patient samples 

were fairly small, at 134 and 143 patients each.29,30 The third study found that Hispanic 

patients were less adherent than non-Hispanic white patients (OR=0.58, 95% CI: 0.36 to 

0.94), while adherence rates for blacks and an “other” racial/ethnic group were similar to 

non-Hispanic whites.28 The fourth and final study had a larger sample size (N=3083) and 

used prescription records to assess adherence, a more reliable indicator of prescription 

refills.13 This study found that black patients were less likely to be adherent to 

antidepressants than white patients (HR 0.60, 95% CI: 0.51 to 0.72). No other racial/ethnic 

groups were represented in this study.

None of the above studies had representation of Asian, Native Hawaiians/Pacific Islanders or 

Native Americans/Alaskan Natives. Our study found that antidepressant adherence for Asian 

and Native Hawaiian/Pacific Islander patients was lower than adherence for non-Hispanic 

white patients. Unlike other ethnic and racial minority groups, there was no difference in 

adherence between Native Americans/Alaskan Natives and non-Hispanic whites. To our 

knowledge, our study is one of the first with a large enough sample of Native Americans/

Alaskan Natives to examine this outcome, and the first to find their adherence rates were 

higher than most other racial/ethnic groups. Our findings are consistent with national reports 

on depression, which found that Native Americans and non-Hispanic whites preferred 

medications over counseling for depression treatment.31 This was in contrast to non-

Hispanic blacks, Asians, Pacific Islanders and Hispanics, who preferred counseling. 

Additionally, in contrast to other ethnic minority groups, Native Americans did not believe 

antidepressants are usually addictive.31 These preferences and beliefs may explain why 

Native Americans tended to be more adherent to antidepressants in our study.

Similar to previous studies, we found that the youngest adult patients were least likely to 

adhere to their antidepressants.12,32–34 We also found that patients living in neighborhoods 

Rossom et al. Page 7

Depress Anxiety. Author manuscript; available in PMC 2017 September 28.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



with lower levels of education had lower rates of antidepressant adherence, and although 

some studies found similar results,28,34 others did not find education to have an 

effect.29,30,35 In our population, patients with higher comorbidity burden were more likely to 

adhere to their antidepressant medications, perhaps due to a learning effect, having a routine 

for consistently taking medications, or having a better understanding of the negative effects 

of stopping chronic disease medications. Other studies have found mixed effects for the 

impact of disease burden on medication adherence, with some finding improved adherence 

in patients with greater comorbidity,36,37 and others finding no effect or decreased 

adherence.33,38–40

There was a strong association between provider type and early adherence to 

antidepressants. Patients who received their antidepressants from psychiatrists were more 

likely to refill their antidepressants than those treated in primary care. This may be because 

depression severity may have been greater in patients referred to a psychiatrist, perhaps 

providing greater motivation for antidepressant adherence, but this is speculative as these 

data did not provide information on depression severity. Similarly, patients receiving 

psychiatric care may have had previous episodes of depression or a history of treatment-

resistant depression, perhaps giving them better insight into the benefits of antidepressant 

adherence. Another possible factor may be rapport between provider and patient, as other 

studies have shown that the quality of the provider-patient relationship, particularly 

surrounding communication and empathy, are positive predictors of medication 

adherence.41–43 Psychiatrists often receive more training in patient engagement and 

motivational interviewing, and perhaps were able to develop better rapport with patients with 

depression.

Patients who engaged in new or ongoing psychotherapy were more likely to refill their 

antidepressants. This finding has been supported in other studies, including one conducted in 

Amsterdam that found that 22% of patients receiving antidepressants and psychotherapy 

discontinued their medications by 24 weeks, compared to 40% of patients receiving only 

antidepressants.44 It may be that patients with more severe depression were more likely to 

engage in therapy and adhere to their medications, but as noted above, we do not have 

measures of depression severity in this sample. In our population, we also found smaller 

positive effects for early adherence in patients who had previous antidepressant treatment or 

specialty mental healthcare. All of these findings support the importance of engagement 

with specialty mental health providers for antidepressant adherence.

There were no differences in adherence between antidepressant medications, with the 

exception of lower adherence rates for those prescribed “other” antidepressants. While the 

literature comparing tolerability between antidepressants has been mixed, and often limited 

to comparing two antidepressants at a time, a multiple-treatments meta-analysis of 117 

randomized controlled trials found that bupropion, citalopram, escitalopram, and sertraline 

had better adherence rates than did fluoxetine, duloxetine, fluvoxamine, mirtazapine, 

paroxetine or venlafaxine.45 Our results generally fit with the findings of this meta-analysis, 

as in our study, bupropion, citalopram, fluoxetine and sertraline all had better adherence 

rates than other antidepressants.
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Our study has several limitations and strengths. As this study used observational data from 

administrative databases, we were reliant on clinician diagnoses of depression. Further, we 

were unable to distinguish between planned (e.g. cessation due to side effects or lack of 

benefit or, alternatively, remission of depression) and unplanned discontinuation of 

antidepressants, an important distinction.46 There is growing evidence in the field of ethnic 

psychopharmacology that variations in genetic and non-genetic mechanisms that alter 

pharmacokinetics and pharmacodynamics of antidepressants may also affect tolerability and 

effectiveness.47 Therefore it may be possible that some racial/ethnic groups were 

intentionally discontinuing their antidepressants at higher rates because of tolerability issues. 

We did not have direct measures of income or education, but used census data estimates of 

mean neighborhood income and education levels. A strength of our study is our very large 

and diverse sample, including a relatively large population of Native Americans/Alaskan 

Natives, Asians, and Native Hawaiian/Pacific Islanders, groups that have not been well-

represented in previous antidepressant adherence studies. Another strength is the assessment 

of antidepressant adherence using prescription fill records, a less subjective method than 

self-report.

Our work presents population-based findings of early adherence to antidepressants in a large 

diverse sample of patients, including the largest sample of Asian, Native Hawaiian/Pacific 

Islander, and Native American/Alaskan Native patients to date. Race/ethnicity was a robust 

predictor of antidepressant adherence, with racial/ethnic minority groups other than Native 

Americans/Alaskan Natives more likely to discontinue their antidepressants within 180 days. 

Further research is needed to determine whether early nonadherence in specific minority 

populations is intentional, due, for example, to side effects or patient preference, or 

unintentional and appropriate for targeted interventions to improve adherence.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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