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Abstract

Purpose—Long-term treatment with antidepressants can lessen the symptoms of depression, but 

health-related crises– such as a cancer diagnosis – may disrupt ongoing depression care. The study 

aims to estimate the effect of receiving a breast cancer diagnosis on antidepressant adherence 

among women with depression.

Methods—Using SEER-Medicare administrative claims we identified women aged 65+ with 

newly-diagnosed breast cancer between 2008–2011, who were diagnosed with depression and 

used antidepressants during the year before pre-diagnosis year. We compared antidepressant 

adherence among women with breast cancer to similar women without cancer using generalized 

estimation equations. Antidepressant adherence was estimated using the proportion of days 

covered one year before and after the index date.

Results—We included 1,142 women with breast cancer and pre-existing depression and 1,142 

matched non-cancer patients with pre-existing depression. Mean antidepressant adherence was 

similar for both groups in the year before and after the index date (all around 0.71); adherence 

decreased by approximately 0.01 following breast cancer diagnosis in cancer group, with similar 

reductions among non-cancer group (p=0.19). However, substantial proportion of patients had 

inadequate adherence to antidepressants in the post-diagnosis period and almost 40% of patients in 

each group discontinued antidepressants over the study period.
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Conclusions—Antidepressant adherence was not associated with receiving a breast cancer 

diagnosis beyond what would have been expected in a similar cohort of women without cancer; 

however, adherence was poor among both groups. Ensuring adequate ongoing depression care is 

important to improve cancer care and patient quality of life in the long term.
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Introduction

Depression is one of the most common mental disorders in the United States.1,2 In 2013, an 

estimated 16 million adults experienced major depressive disorder1 with women being 70% 

more likely to experience depression than men during their lifetime.3 Depression is 

associated with increased medical burden, poor functioning and well-being, and increased 

risk of morbidity and mortality.2–4 Medical conditions such as cancer could exacerbate pre-

existing psychological distress,5 due to the stress of a new cancer diagnosis, treatment-

induced physical health impairment, and fear of recurrence.6–8 Up to half of patients 

undergoing cancer treatment have experienced serious depressive symptoms.9 Nearly 50% 

of the women with early breast cancer could reach diagnostic threshold for depression in the 

year after diagnosis.10,11

Breast cancer is the most common non-cutaneous cancer for women in the U.S., with an 

estimated 230,000 new cases of invasive disease and 40,000 deaths in 2015.12 There is a 

higher incidence of breast cancer among women over the age of 65.13 These patients often 

face varying levels of psychological distress over the course of their breast cancer diagnosis 

and treatment.7,10 Cancer-related distress can interfere with quality of life, treatment 

decisions, and adherence to treatment.14–16

Clinical guidelines recommend the use of antidepressants17 in treating major depression 

among adult cancer patients.18,19 Long-term therapy with antidepressants can prevent 

relapse and recurrence of major depression.20–23 Without proper ongoing treatment, 

individuals may be at higher risk for depressive episodes.24,25 This is of substantial concern 

to patients with ongoing psychosocial stressors or comorbid illnesses.5,26,27 Although the 

benefits of depression management have been documented17–19, it is unclear whether new 

medical diagnoses– such as cancer– may disrupt ongoing depression care. The present study 

aims to examine the effect of receiving a breast cancer diagnosis on antidepressant 

adherence among women with depression who were using antidepressants prior to their 

cancer diagnosis.

Methods

Data sources

We used the National Cancer Institute’s Surveillance Epidemiology and End Results 

(SEER)–Medicare linked database.28 This data source links patients from cancer registries 

participating in the SEER program (http://www.seer.cancer.gov/) with their fee-for-service 
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Medicare administrative claims to provide detailed information on inpatient, outpatient and 

pharmacy services used by Medicare beneficiaries ages 65 and older with cancer and a 5% 

random sample of non-cancer patients. The SEER database is a nationally representative 

collection of 18 population-based cancer registries of all incident cancers from diverse 

geographic areas covering approximately 28% of the US population. SEER contains 

information on cancer incidence and survival in the U.S., as well as patient demographics, 

tumor characteristics, and vital status.

To estimate the association between a breast cancer diagnosis and antidepressant adherence, 

a non-cancer cohort of Medicare beneficiaries available in SEER-Medicare linked database 

was also utilized for this study. The non-cancer patients were identified from a random 

sample of Medicare beneficiaries residing in the SEER areas. To prevent double counting, 

people in the non-cancer sample who also appear in the SEER data are removed. Medicare 

claims are available in the same format for the same years for the non-cancer cohort as those 

for the cancer cohort.

Study population

The study population consisted of women aged 65 years and older with breast cancer newly 

diagnosed between January 2008 and December 2011 (as index date). Since the SEER-

Medicare database records the number and sequence of all primary tumors occurring over 

the lifetime of a patient, we ensured new diagnosis by restricting the study population to 

women with first primary breast cancers. A non-cancer comparison group was matched 1:1 

based on age, month and year of a randomly assigned index date. Both breast cancer and the 

non-cancer comparison groups were required to have had a depression diagnosis (ICD-9: 

311, 296.2, 296.3, 300.4)29 between −24 and −12 month prior to index date (as 0) (i.e., 

cancer diagnosis for cancer group or randomly assigned date for non-cancer group) and have 

claimed any antidepressant (e.g., selective serotonin reuptake inhibitors, serotonin and 

norepinephrine reuptake inhibitors, tricyclic antidepressants, monoamine oxidase inhibitors, 

or other antidepressants not classified in the above categories; see Appendix Table S1 for the 

full list of included medications22,30) between −24 and −12 months before their index date 

(as 0). We considered antidepressants to be interchangeable and therefore allowed switching 

within and across drug classes. To ensure the completeness of Medicare claims data, patients 

were required to be continuously enrolled in fee-for-service Medicare Parts A, B, and D, and 

non-HMO for 24 months before and 12 months after their index date. Patients with end-

stage renal diseases were excluded because these patients have other health care priorities. 

See Appendix Figure S2 for the flow chart of study population selection and Figure 1 for the 

definition of cancer and non-cancer groups.

Antidepressant adherence

The primary outcome of interest was antidepressant adherence. Adherence was measured as 

the proportion of days covered (PDC)31, calculated as the number of days when medication 

was available over a one year period using the fill dates and days of supply for dispensed 

prescriptions. We measured adherence in the year prior to index date (between −12 months 

and index date (assuming index date as 0)) as pre-period adherence and the year after index 

date (between index date and 12 months) as post-period adherence (Figure 1). Adherence 
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was calculated in two ways: (1) using a continuous measure of PDC over each year; and (2) 

calculating the proportion of people having 80% or more of days covered in the year. In 

addition to our adherence measures, we also measured the proportion of patients who 

experienced a treatment discontinuation over time. We considered patients to have 

discontinued antidepressants if they had a gap of more than 60 days within the treatment 

year31 and created a dichotomous indicator for this calculation.

For the above measurements, a patient’s accumulated supply was truncated at 180 days if he 

accumulated more than 180 days’ medication supply. This refinement aimed to address 

potential over-counting where combination therapies are used or when patients refill their 

prescriptions before finishing the drug on hand.32

Stabilized Inverse Probability of Treatment Weighting

After matching, we calculated and applied stabilized inverse probability of treatment 

weights to adjust for the imbalance of patient characteristics between the cancer group and 

non-cancer group. To do so, first we used logistic regression to estimate the propensity score 

by predicting treatment group assignment as a function of the following covariates: race/

ethnicity, Klabunde’s adaptation of the Charlson comorbidity index (which assesses the 10 

year survival/mortality risk for patients with Charlson comorbidity index included 

comorbidities other than cancer)33, whether a patient received financial assistance for their 

medications at index date, the number of office visits during pre-period (i.e., −12 to minus;2 

month; the month right before the index date (i.e., 0 to −1 month) was not considered to 

avoid counting for increased healthcare use due to cancer), whether the last refill before the 

pre-period is a long days of supply refill (i.e., 90 day-of-supply), the last antidepressant drug 

class used during the year before the pre-period (i.e., −24 to −12 month), and pre-period 

adherence. Individuals were defined as having financial assistance if they received a low 

income subsidy (LIS) through Medicare or if they qualified for both Medicaid and Medicare 

(i.e., “dual-eligibles”) at their index date.

Next, using the resulting propensity score, we created inverse probability of treatment 

weights (IPTW)34 for each patient. These were equal to 1/p (where p is the propensity score) 

for patients in the cancer diagnosis group and 1/(1−p) for patients in the non-cancer group. 

We stabilized the propensity score weights by multiplying the IPTW weights by the 

marginal prevalence of the treatment they received, providing an estimate of the treatment 

effect in the population.

For women with breast cancer we also summarized their cancer-related characteristics 

including cancer stage at diagnosis (stage I–IV, according to the American Joint Committee 

on Cancer (AJCC) staging system), tumor grade (well differentiated, moderately 

differentiated, poorly differentiated, undetermined), number of positive lymph nodes, and 

estrogen/progesterone receptor status. Since these cancer-related variables were only 

available for cancer group, we did not include them in the IPTW calculation.

Analysis

We used a difference-in-differences approach for all analyses.35 Generalized estimating 

equations with IPTW were used to examine the effect of receiving a breast cancer diagnosis 
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on patient adherence to antidepressants. For continuous outcomes, PDC during the year pre- 

or post-index date, we used an identity link and normal distribution. For binary outcomes, 

including treatment discontinuation and adherence (PDC ≥ 80% (or 0.8)), we used a log link 

and binomial distributions. Adjusted risk ratios (aRRs) with 95% confidence intervals (CI) 

were estimated. Statistical significance was defined as p=0.05.

Three essential components composed our model: an indicator for a breast cancer diagnosis; 

an indicator for the 1-year post-diagnosis period; and an interaction term of breast cancer 

diagnosis and the 1-year post-diagnosis period. IPTW were used to adjust for patient level 

factors as mentioned in the Stabilized Inverse Probability of Treatment Weighting section.

Sensitivity Analysis

In sensitivity analyses, we included only patients receiving selective serotonin reuptake 

inhibitors (SSRI), as these agents are generally suggested as first-line treatment for 

depression and are the most widely prescribed class of antidepressants.20–22 Drug switching 

within SSRIs was also allowed. Second, we examined monthly PDC over the study period to 

take a closer look at adherence changes before and after receiving cancer diagnosis. In 

addition, because out-of-pocket costs could influence patient access to antidepressants, we 

estimated whether there were differences in adherence behaviors among women with and 

without financial assistance for their medications. Lastly, we evaluated differences in 

adherence among new and prevalent antidepressant users to account for the potential effect 

of longer versus shorter prior antidepressant treatment histories on the likelihood of 

experiencing a disruption in use as a result of a cancer diagnosis. We defined new users as 

patients who had at least an antidepressant fill in the period between −12 and −18 months 

(index date as 0) but no fill in the period between −18 and −24 months; prevalent users as 

patients who had at least an antidepressant fill in the period between −12 and −18 months 

(index date as 0) as well as in the period between −18 and −24 months. Both new and 

prevalent users were required to have depression diagnosis during −12 to −18 month 

(Appendix Figure S3).

Results

A total of 1,142 women diagnosed with both breast cancer and pre-existing depression (i.e., 

having at least a depression diagnosis and at least one claim an antidepressant) were 

identified for inclusion and assigned 1:1 to match non-cancer patients with pre-existing 

depression. Due to matching, breast cancer and non-cancer groups did not differ with respect 

to age; the average age was 75.6 years (Table 1). Imbalance in patient characteristics 

between groups was reduced after IPTW (e.g., comorbidity, race); standardized differences 

were all below 0.05. For patients with breast cancer, most women had early-stage cancer 

(85.3%, stage I and II) and no lymph node involvement (58.1%) at diagnosis.

In terms of medication adherence, women who were diagnosed with cancer and those 

without had similar levels of antidepressant adherence at baseline as measured by the 

continuous proportion of days covered (PDC) (0.71 vs 0.71) (Table 2). Both cancer and non-

cancer groups had decreases in their mean PDC in the follow-up period (0.01 vs 0.02), 

although these changes were small. In the multivariate difference-in-differences model, 

Chou et al. Page 5

Pharmacoepidemiol Drug Saf. Author manuscript; available in PMC 2018 June 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



receiving a breast cancer diagnosis was not significantly associated with changes in the 

proportion of days covered by antidepressant therapy (p=0.19).

When considering the proportion of individuals who had at least 80% of days covered by 

antidepressant therapy, more than 40% of the patients in either group were not adherent to 

antidepressants during both the pre-diagnosis period (41.9% of cancer patients and 44.3% of 

non-cancer patients) and the post-diagnosis period (43.3% of cancer patients and 44.6 % of 

non-cancer patients) (Table 3). In addition, more than one-third of each group had 

discontinued antidepressant treatment by the end of the post-diagnosis period (39.1% of 

cancer patients and 38.3% of non-cancer patients). Among those who discontinued over the 

study period, around 80% re-initiated the therapy. Changes in the proportion of patients who 

were adherent or who discontinued were similar between groups (aRR=0.98, 95% CI: 0.91–

1.05 and aRR=0.99, 95% CI: 0.88–1.10, respectively).

In our sensitivity analysis restricted to SSRI users alone, a total of 1,560 patients were 

included (i.e. 780 patients in each group) (data not shown). PDC was generally lower than 

observed in our primary analysis, but results were consistent with the primary analysis with 

no significant difference in adherence when comparing cancer and non-cancer groups.

In the examination of monthly adherence over time, we found that monthly PDC appeared to 

be stable between the pre- and post-diagnosis periods as well as similar between the two 

groups. The result is consistent with our main findings (Appendix, Figure S4).

In the analysis considering the role of financial assistance we found that, among cancer 

patients, PDC was slightly lower among patients without financial assistance than those with 

financial assistance in the pre-period (Appendix Figure S5). Among cancer patients, those 

not receiving financial assistance had increased by 0.03 in PDC in the post-diagnosis period, 

as compared to those receiving financial assistance (p=0.04).

Finally, we considered how antidepressant use in the pre-diagnosis period would change for 

individuals who were new versus ongoing antidepressant users. We found that adherence 

was generally lower among new users compared to prevalent users. However, the difference 

between cancer and non-cancer groups, respectively, was very small (<0.02) (Appendix 

Figure S6).

Discussion

This study examined the association between receiving a breast cancer diagnosis and 

antidepressant utilization among older women with pre-existing depression. We found that 

receiving a breast cancer diagnosis did not disrupt antidepressant use more than what would 

be expected in a similar group of patients without cancer. However, antidepressant 

adherence was not optimal for both groups at baseline and worsened over time. A substantial 

proportion of the women in our sample were non-adherent and more than one-third 

discontinued antidepressants over the study period.

Prior research has suggested that a cancer diagnosis may disrupt adherence to medications 

used to treat other chronic conditions, such as anti-diabetic medications36,37 and 
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antihyperlipidemic agents.38 However, our findings were contrary to this prediction. There 

are several potential explanations that might explain the lack of association between 

receiving a cancer diagnosis and antidepressant treatment adherence. First, there could be an 

increased use of antidepressants for off-label or non-depression indications, such as 

insomnia, neuropathic pain or hot flashes, among women with breast cancer.22 Increased 

antidepressant use for indications aside from depression could lead to misclassification of 

our adherence measure. To better identify patients who were using antidepressants for 

depression-related indications, we limited our study population to those with a depression 

diagnosis using ICD-9 codes. However, individuals in our study may still use 

antidepressants for other reasons, such as anxiety, which cannot be reliably identified in 

administrative data. Alternatively, women might have discontinued antidepressants in the 

context of their ongoing depression treatment but might have initiated other antidepressants 

for cancer or treatment-related side effects. In sensitivity analysis we restricted 

antidepressants to SSRIs only, which are considered first-line therapy for depression and 

results were consistent with the primary analysis. However, off-label use may occur even for 

this subset of treatments and cannot be ruled out with certainty.

In addition, due to their increased interactions with health care providers, women with breast 

cancer may have closer monitoring for both cancer and non-cancer conditions. To reduce the 

potential effect, we used the number of office visits as a proxy of patient-provider interaction 

level. However, it is still possible that these frequent interactions with the health care system 

allow some patients with depression to receive improved management, masking adherence 

changes on average. There has also been greater awareness of depression among individuals 

with cancer, possibly leading to better evaluation and management of psychosocial problems 

through a multidisciplinary mental health treatment approach.39–44 In recent years, 

professional organizations have mandated routine distress screening as a standard of practice 

in oncology settings.44 Given this heightened awareness of the importance of depression 

care in oncology, the impact of the “health shock” on antidepressant adherence might have 

been reduced as compared with impacts on other chronic disease treatments.

Nonetheless, our findings suggest that antidepressant adherence remains suboptimal. Over 

the study period we found that more than 40% of the patients were considered non-adherent 

to their antidepressant treatments and the monthly PDC over time were only around 0.7. We 

also found a considerable proportion (about 40%) of patients discontinued treatment for 

depression over the study period. The actual reasons for their discontinuation are difficult to 

identify from our current data. This might reflect the patient failing to follow the physician’s 

recommendation or the overall burden of cancer-related adverse effects. However, the 

observed discontinuation does not necessarily suggest premature cessation; the patient might 

discontinue antidepressants because of a resolution of the symptoms that prompted treatment 

in the first place. Although it is possible that some women in our sample were no longer in 

need of antidepressant therapy, our further finding that more than 80% of these discontinued 

patients re-initiated antidepressant therapy after discontinuation limits the possibility. 

Therefore, it is important to ensure that those in need of ongoing care are closely monitored 

and appropriately managed since women with co-morbid cancer and depression are at 

increased risk for morbidity and mortality.
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Prior research suggests that financial assistance, such as the Medicare Part D’s Extra Help 

program, which provides a low income subsidy for medications, could improve adherence to 

chronic or long-term therapies.45,46 However, in our subgroup analysis, we found that 

financial assistance was not consistently related to ongoing antidepressant utilization. This 

may be the result of Medicare Part D’s requirement to cover nearly all antidepressant 

therapies and the availability of low cost generic treatment options.

We also evaluated whether there were differential effects of receiving a cancer diagnosis on 

antidepressant adherence among new antidepressant users versus those receiving ongoing 

antidepressant therapy. We found that women who were new antidepressant users had lower 

adherence and, although only slightly, were more likely to have decreased adherence in the 

post-diagnosis period than continuing users. This might suggest that disruptions are more 

likely to occur among women without a stable antidepressant treatment regimen. However, 

we were not able to rule out the possibility that, in both new and prevalent user groups, the 

period of time during which women are in need of antidepressant treatment may vary.

There are important limitations to our analysis. First, we cannot control for the depression 

severity over time, which could be a strong confounder. Due to the limitation of our data 

source, we have no information to confirm whether the diagnosis of depression we observe 

could represent patient depression status at the time (e.g., initial depression episode, 

depression severity, the need for intense treatment). However, our use of a control group and 

difference-in-differences design helps to minimize the effect on our outcomes. Second, we 

cannot differentiate between cases of appropriate and inappropriate discontinuation of 

therapy. The observable duration of treatment from refills could provide information on 

patient needs of treatment; however, it might not reflect physicians’ judgement on patient 

actual need for treatment. In addition, we cannot directly identify the reason an 

antidepressant was prescribed using administrative data so some users may receive 

treatments for non-depression indications. Lastly, a PDC threshold of 80% (or 0.8) may not 

be optimal for all patients although for many patients with depression, acute treatment is not 

sufficient to effectively manage depression and therefore treatment should be considered as a 

rather long-term process.47

In conclusion, this study suggested that for patient with a pre-existing depression diagnosis 

and antidepressant use, receiving a breast cancer diagnosis did not disrupt antidepressant 

adherence beyond what would have been expected in a similar cohort of women without 

cancer. However, adherence declined over time in both cancer and non-cancer groups and 

many patients discontinued or failed to adhere to their depression treatment over time. Given 

the proven effectiveness of antidepressant in treating depression in cancer, it is important to 

ensure adequate depression care for these patients to improve cancer care and quality of life 

in the long term.
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Take-Home Message

• Antidepressant adherence was not associated with receiving a breast cancer 

diagnosis beyond what would have been expected in women without cancer; 

however, adherence was poor among both cancer and non-cancer groups.

• Given the proven effectiveness of antidepressants, it is important to ensure 

adequate ongoing depression care to improve cancer care and patient quality 

of life in the long term.
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Figure 1. 
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Table 2

Effect of Breast Cancer Diagnosis on the Proportion of Days of Antidepressant Coverage Using Difference in 

Difference Models (N=2,284)

Pre-Indexa Post-Indexa Difference in Difference p value

PDC (Mean) 0.01 (±0.01) 0.19

 Cancer group 0.71 (±0.33) 0.70 (±0.36)

 Non-cancer group 0.71 (±0.33) 0.68 (±0.37)

PDC (Median)

 Cancer group 0.86 (0.50–0.97) 0.86(0.49–0.98)

 Non-cancer group 0.85 (0.53–0.97) 0.85(0.45–0.98)

a
Medication adherence was measured through PDC in both 1 year pre- and 1 year post-index date. In cancer group, the index date was the date of 

receiving a breast cancer diagnosis. In non-cancer group, the index date was a date randomly assigned between 2008 and 2011.
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