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Adherence to Endocrine Therapy Including Ovarian Suppression: 
A Large Observational Cohort Study of US Women With Early 

Breast Cancer
Katherine E. Reeder-Hayes, MD, MBA, MS 1,2; Sophie E. Mayer, MS3; and Jennifer L. Lund, PhD 2,3

BACKGROUND: Recent clinical trials support adding ovarian suppression (OS) to oral endocrine therapy (ET) for premenopausal 

women with early breast cancer. The adoption of OS among real-world populations and the impact of OS on ET adherence have not 

been evaluated. METHODS: This study examined a retrospective, observational cohort of women under the age of 50 years with incident 

early breast cancer from 2001 to 2016. The IBM MarketScan Commercial insurance claims database was used to identify new users of ET 

with or without OS and to track discontinuation of or adherence to ET. In all, 21,948 women filled at least 1 prescription for ET within 12 

months of their diagnosis after a washout period of 12 months with no prior claims. Patients who received an aromatase inhibitor without 

a synchronous OS drug were excluded. RESULTS: Use of OS increased over time and reached 11.3% in 2016. In an unadjusted analysis, 

40.2% of ET+OS users discontinued ET early, whereas 48.8% of tamoxifen-alone users did. In adjusted analyses, ET+OS users had a 

similar likelihood of discontinuing ET in comparison with tamoxifen-alone users (hazard ratio, 0.92; 95% confidence interval, 0.83-1.03). 

Approximately 30% of women had low adherence over the first year of use. The likelihood of high adherence was similar, regardless of 

OS exposure. CONCLUSIONS: The use of OS among young, commercially insured patients with breast cancer increased over time in 

agreement with recent clinical trial results but remained relatively low. Nonadherence to ET was common, but the use of OS was not 

associated with lower adherence to ET in this observational, nonrandomized cohort. These findings may reassure oncologists that use 

of OS does not endanger ET adherence, although prospective studies are needed for confirmation. Cancer 2021;127:1220-1227. © 2021 

American Cancer Society. 
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INTRODUCTION
The role of ovarian ablation in the treatment of hormone receptor–positive early breast cancer in premenopausal women 
has been a subject of debate spanning more than 3 decades, with pooled analyses suggesting benefit in some patients1 
but a lack of certainty about the degree of benefit and the appropriate selection criteria for therapy.2-5 Recently, 2 large 
randomized clinical trials, the the Suppression of Ovarian Function Trial (SOFT) and the Tamoxifen and Exemestane 
Trial (TEXT) studies, demonstrated a clear benefit from adding ovarian suppression (OS) to endocrine therapy (ET), 
particularly for patients who remained premenopausal after chemotherapy,6 with absolute benefits for disease-specific 
survival of up to 16% for the youngest patients.7 Potentially changing clinical practice, results of the trials were initially 
presented and published between 2014 and 2015.6,8

Several considerations may limit adoption of the SOFT/TEXT results into clinical practice. Patients in these trials 
reported greater worsening of hot flashes, loss of sexual interest, arousal difficulties, sleep disturbance, and vaginal dryness 
from the baseline with OS in comparison with tamoxifen alone, and patients treated with aromatase inhibitors also were 
more likely to struggle with bone and joint pain than the tamoxifen groups. Patients assigned to OS also reported a greater 
burden of treatment at 6 and 24 months.7,9-11 The decision to recommend OS for an individual patient is complex, and 
the degree of benefit varies significantly with age and disease characteristics.12 Data are not yet available on changes in use 
of OS in clinical practice following publication of the SOFT/TEXT results.

Existing evidence suggests that medication nonadherence is a substantive concern among young patients with 
breast cancer receiving ET. Among women receiving oral ET alone, nonadherence is common,13-15 is associated 
with decrements in survival,16 and is more prevalent among younger women.14 OS use may further complicate ET 
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adherence through, for example, an increased side effect 
burden, effects on quality of life, cost, and the necessity 
of regular injections for most patients. In the SOFT 
and TEXT trials, up to 25% of patients stopped some 
portion of protocol-assigned therapy by 4 years, with 
the youngest women having the poorest adherence,7,9 
and nonadherence may be more common outside a 
clinical trial setting.

To investigate recent trends in the adoption of OS 
therapy for early breast cancer as well as its impact on 
ET adherence among young breast cancer survivors, we 
used the IBM MarketScan Commercial database, which 
provides a broad geographic representation of individ-
uals with employer-based health insurance. We sought 
to 1) describe temporal patterns and predictors of use 
of OS in combination with ET for women under the 
age of 50 years with incident nonmetastatic breast can-
cer, 2) estimate the association between OS use and ET 
persistence, and 3) compare trajectories of adherence to 
oral ET among women initiating concurrent OS and 
ET versus single-agent ET. We hypothesized that the 
addition of OS to ET would be associated with worse 
adherence to the oral ET drug over time in comparison 
with ET alone.

MATERIALS AND METHODS

Population
This study was conducted with data from the IBM 
MarketScan Commercial database, an administra-
tive claims database that represents a large sample of 
Americans with commercial, employer-sponsored 
health insurance. We identified women who initiated 
an oral ET drug (tamoxifen, toremifene, anastrozole, 
exemestane, or letrozole) between January 1, 2001, and 
December 31, 2016, after a 365-day washout period 
with no prior use of these drugs. To restrict the cohort 
to women likely to be premenopausal, we excluded 
women 50 years old or older at drug initiation as well 
as those initiating aromatase inhibitors without concur-
rent exposure to OS (as defined below). To restrict the 
cohort to women treated for invasive breast cancer with 
curative intent, patients were additionally required to 
have 2 recorded diagnosis codes on separate days for in-
vasive breast cancer (174* [International Classification of 
Diseases, Ninth Revision, Clinical Modification] or C50* 
[International Classification of Diseases, Tenth Revision, 
Clinical Modification]) and at least 1 procedure code 
for mastectomy or breast-conserving surgery in the year 
before ET initiation. We further excluded women with 

evidence of possible metastatic disease in the year before 
ET initiation on the basis of the presence of diagno-
sis codes for secondary malignancies (excluding those 
of the skin, breast, and lymph nodes of the head, face, 
neck, and axilla/upper limb) or malignant ascites in ac-
cordance with Smith et al17 or the receipt of antican-
cer therapies used exclusively in the metastatic setting 
(capecitabine, fulvestrant, gemcitabine, palbociclib, or 
vinorelbine). A full list of diagnosis and drug codes used 
in cohort creation can be found in Supporting Tables 1 
and 2.

Exposure
We defined concurrent ET+OS users as patients with a 
claim for an injectable gonadotropin-releasing hormone 
(GnRH) agonist within the 60 days before or the 30 days 
after the first claim for the ET drug. We used dispensed 
prescription National Drug Code drug codes (mapped to 
Anatomical Therapeutic Chemical codes) and procedure 
codes for drug implants and injections to identify use of 
the following OS therapies: goserelin, histrelin, leuprore-
lin/leuprolide, and triptorelin.

To allow for clinically appropriate receipt of GnRH 
agonists for fertility preservation during chemotherapy, 
we did not exclude patients who had claims for GnRH 
agonists before ET initiation as long as they continued 
or resumed the GnRH agonist alongside their ET. For 
sensitivity analyses to evaluate misclassification due to 
late initiation of OS, we created a flag to identify pa-
tients classified as new users of ET alone who had a 
subsequent claim for OS after the 90-day window had 
passed.

Covariates
We considered the following covariates as potential pre-
dictors of OS use and ET adherence: age at ET initia-
tion, US census region, receipt of adjuvant radiotherapy, 
receipt of adjuvant chemotherapy, receipt of mastectomy 
(vs breast-conserving surgery), and initial ET and OS 
type.

Outcome
Our primary outcomes of interest were measures of ad-
herence to and persistence on the oral ET drug. Within 
this article, adherence refers to the proportion of days 
covered by dispensed medication over a period of time, 
whereas persistence refers to whether a patient continued 
to refill the drug prescription without a prolonged gap. 
We linked information on ET prescription dispensing 
dates and days’ supply to construct a daily measure of ET 
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coverage for each day after drug initiation. For the pur-
poses of evaluating ET adherence, drug switching among 
individual ET drugs was allowed (eg, a woman could 
switch from tamoxifen to exemestane without discon-
tinuing ET therapy). Prescriptions that were filled before 
the end of the previous prescription’s days’ supply were 
shifted forward in time to avoid overlap and account for 
the total number of pills dispensed. Using this informa-
tion along with plan enrollment data, we calculated the 
proportion of days covered for the duration of the avail-
able follow-up time.

For our analysis of ET persistence, we considered 
women to discontinue ET after a 30-day lapse in the drug 
supply. We used Kaplan-Meier risk estimation to illus-
trate the time to ET discontinuation for OS users and 
nonusers. Cox proportional hazards modeling was used to 
estimate crude and adjusted hazard ratios and 95% con-
fidence intervals (CIs) for ET discontinuation. Sensitivity 
analyses evaluated alternative discontinuation thresholds 
of 15 and 90 days in the same cohort.

For adherence trajectory modeling, we constructed 
monthly measures of ET adherence for 1 year after ini-
tiation: in each 30-day period after ET initiation, we 
determined whether women had at least 80% of days 
covered by an ET prescription (or 24 days per 30-day 

window). This threshold was chosen on the basis of 
prior research associating ET adherence below this level 
with decrements in survival.16 We used the SAS add-on 
package PROC TRAJ to implement group-based tra-
jectory modeling.18 Group-based trajectory modeling 
jointly models longitudinal adherence trajectories as 
a polynomial function of time and the probability of 
group membership for each individual. We estimated 
2 to 6 different adherence groups by using third-order 
polynomials to model longitudinal adherence patterns. 
Model selection was based on consideration of the 
shape of the modeled trajectories, the proportion as-
signed to each group, the posterior probability of group 
assignment, the odds of correct classification versus 
chance, and the difference between observed and mean 
predicted group sizes under each model.19 We modeled 
the association between OS use and the 1-year likeli-
hood of being in the group with the highest adherence 
(vs all others) by using crude and adjusted log-binomial 
regression models.

RESULTS
A total of 21,948 women met all inclusion criteria. These 
women were followed from drug initiation for a mean 
of 1.55 years until drug discontinuation (48.5%) or 

TABLE 1. Characteristics of Single-Agent ET and ET+OS Initiators (MarketScan, 2001-2016)

Single-Agent ET (n = 21,067) ET+OS (n = 881) Univariable POR (95% CI)
Multivariable 

POR (95% CI)

Age, mean (SD), y 44.5 (4.6) 41.8 (6.1) 0.91 (0.90-0.92) 0.92 (0.91-0.93)
Region, No. (%)

Northeast 3716 (17.8) 177 (20.2) 1.22 (1.02-1.47) 1.40 (1.16-1.69)
North Central 5331 (25.5) 208 (23.7) 1.00 (0.84-1.20) 1.11 (0.93-1.33)
South 8785 (42.0) 342 (39.0) Reference Reference
West 3073 (14.7) 150 (17.1) 1.25 (1.03-1.53) 1.32 (1.08-1.61)
Unknown 162 4

ET initiation year, No. (%)
2001-2004 1506 (7.2) 56 (6.4) 1.24 (0.92-1.67) 1.40 (1.16-1.69)
2005-2008 4148 (19.7) 140 (15.9) 1.13 (0.91-1.39) 1.15 (0.93-1.79)
2009-2012 7971 (37.8) 239 (27.1) Reference Reference
2013-2016 7442 (35.3) 446 (50.6) 2.00 (1.70-2.35) 2.01 (1.70-2.36)

Initial ET drug class, No. (%)
Aromatase inhibitor — 566 (64.2) — —
Tamoxifen 21,036 (99.9) 313 (35.5) — —
Toremifene 27 (0.1) 2 (0.2) — —
Multiple types 4 (0.0) 0 (0.0) — —

Initial OS drug, No. (%)
Goserelin — 360 (40.9) — —
Leuprorelin — 512 (58.1) — —
Triptorelin — 9 (1.0) — —

Any mastectomy, No. (%)a 9847 (46.7) 541 (61.4) 1.81 (1.58-2.08) 1.33 (1.13-1.57)
Any radiation, No. (%) 11,695 (55.5) 462 (52.4) 0.88 (0.77-1.01) 1.05 (0.89-1.23)
Any chemotherapy, No. (%) 8911 (42.3) 569 (64.6) 2.49 (2.16-2.86) 2.05 (1.77-2.39)
Follow-up, median (IQR), d 334 (120-816) 266 (108-629) — —

Abbreviations: CI, confidence interval; ET, endocrine therapy; IQR, interquartile range; OS, ovarian suppression; POR, prevalence odds ratio; SD, standard deviation.
a Versus breast-conserving surgery only. 
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disenrollment/end of follow-up (51.5%). The characteris-
tics of ET+OS users and single-agent ET users are shown 
in Table 1. Relatively few women (n = 881 [4.0%]) initi-
ated concurrent ET and OS, although the exposure prev-
alence rose steeply in the last 2 years of the study period, 
2015 (7.2%) and 2016 (11.3%), as shown in Figure 1. 
On average, ET+OS users were younger, more likely to 
reside in the Northeastern and Western regions of the 
United States, and more likely to receive intensive treat-
ments, including mastectomy (vs breast-conserving sur-
gery) and chemotherapy, although these last 2 estimates 
were attenuated in multivariable models. The majority of 
ET+OS users received an aromatase inhibitor (64.3%), 
but a substantial minority received a selective estrogen re-
ceptor modulator (35.7%) as their initial ET drug. The 
most common choice of GnRH agonist was leuprolide/
leuprorelin (58.1%), which was followed closely by gos-
erelin (40.9%).

Persistence
Major drop-offs in persistence were observed early during 
follow-up (ie, never refilling the prescription after first dis-
pensing) in both groups, but discontinuations continued 
to occur throughout the 5-year study period (Fig. 2). In 
an unadjusted analysis, 40.2% of ET+OS users discon-
tinued oral ET therapy before the end of 5 years, whereas 
48.8% of single-agent ET users did. The median times 
to discontinuation were 2.55 and 2.40 years for ET+OS 
users and single-agent ET users, respectively. In multivari-
able analyses, ET+OS users had a similar likelihood of 
discontinuing ET in comparison with single-agent ET 

users in Cox models after adjustments for age, region, year 
of drug initiation, radiation, chemotherapy, and mastec-
tomy (hazard ratio, 0.92; 95% CI, 0.83-1.03). Older age, 
residence in the Northeastern and North Central regions, 
and receipt of radiotherapy, chemotherapy, and mastec-
tomy were associated with a lower likelihood of discon-
tinuation in the multivariable model (results not shown). 
Sensitivity analyses using 15- and 90-day gaps to define 
ET discontinuation did not show notable differences 
from the main analysis, although ET+OS users were sig-
nificantly less likely to discontinue therapy when shorter 
gaps were used to define discontinuation.

Adherence Trajectories
Group-based trajectory modeling of adherence in the first 
year of ET use was limited to the 15,332 women (69.9%) 
with at least 12 months of follow-up after ET initiation. 
On the basis of the fit statistics of testing between 2 and 
6 trajectory groups, we selected the 5-group model shown 
in Figure 3.

Approximately 49.0% of the patients maintained 
consistently high ET adherence over the first year of   
follow-up (green), and another 20.6% maintained relatively 
high adherence (mild decline while remaining above 80% 
days covered; red). Another group (recovered; 11.1%) had 
generally low adherence in the first 4 months of follow-up 
and then increased their adherence to approximately 80% 
at 9 months (purple). Another group (10.0%) experienced a 
consistent decline in adherence over the study period (blue), 
whereas 9.2% of women experienced rapid drop-offs in   
adherence almost immediately after initiating ET (orange).

Figure 1. Prevalence of OS use among new ET users under the age of 50 years by year. ET indicates endocrine therapy; OS, ovarian 
suppression.
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Characteristics of patients by adherence group are 
shown in Table 2. The high-adherence group tended 
to be older and concentrated in the Northeastern and 
North Central regions and were more likely than other 
adherence groups to receive radiotherapy. Compared 
with all other trajectory groups, the high-adherence 
group was older, more likely to have received radiother-
apy, and less likely to live in the South. In multivariable 
analyses, ET+OS users and single-agent ET users were 
equally likely be in the highest adherence group after we 

controlled for age, region, and receipt of mastectomy, 
chemotherapy, and radiotherapy (risk ratio, 1.05; 95% 
CI, 0.96-1.14).

DISCUSSION
In this initial examination of real-world data regarding pat-
terns of OS use with ET in young women with early breast 
cancer, we found that use of OS was low between 2000 
and 2016 but increased over time. We also noted substan-
tial variation in the classes of oral ET agents chosen during 

Figure 2. Discontinuation of ET among ET+OS users and single-agent ET users in the MarketScan database, 2000-2016. ET indicates 
endocrine therapy; OS, ovarian suppression.

Figure 3. ET adherence trajectory groups identified with group-based trajectory modeling. Observed proportions (solid lines) and 
predicted proportions (dashed lines) adherent in each month after ET initiation are shown. ET indicates endocrine therapy.
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ET+OS therapy, with both tamoxifen and aromatase in-
hibitors being commonly used; this reflected the variety 
of drug combinations evaluated in recent clinical trials. 
Similarly, use of either leuprorelin/leuprolide or goserelin 
for the OS component of therapy appeared to be common.

Using trajectory analysis, we identified several pat-
terns of adherence over the first year of ET use in young 
women, including groups with consistently very high 
or reasonably high adherence as well as groups who ex-
perienced declines in adherence and then recovered. 
Unfortunately, a substantial proportion of patients expe-
rienced large declines in adherence over the first year of 
ET use that did not recover. These patterns suggest that 
patient experiences with ET during early use are quite 
varied and that approaches to help to maintain or recover 
adherence may need to be similarly diverse.

Contrary to our hypothesis and despite a known 
higher symptom burden in clinical trials, receipt of 
ET+OS versus single-agent ET as an initial adjuvant 
treatment was not associated with earlier discontinuation 
of ET or suboptimal adherence to ET in the first year after 
initiation. These initial findings are reassuring and may 
reinforce the findings of recent clinical trials that ET+OS 

regimens were not associated with worse global quality-  
of-life scores over time in comparison with tamoxifen 
alone despite increases in patient-reported side effects.11

Several other factors should be considered in inter-
preting these findings. In real-world practice, ET+OS 
users may be selected on the basis of a physician’s concern 
for recurrence risk and perception of a patient as a good 
candidate to tolerate intensive therapy or on the basis of 
a patient’s preference to choose the most risk-reducing 
treatment available; all of these factors may also promote 
high adherence. Furthermore, because our data cover only 
a short period after the initial presentation of the SOFT/
TEXT findings and before later presentations of confir-
matory survival analyses, providers and patients in our 
study may have been early adopters; predictors of use will 
likely continue to change over time, and the motivation to 
adhere to OS may increase in response to strengthening 
evidence of a survival benefit. Conversely, physicians may 
include patients at greater risk of nonadherence in their 
OS-treated population on the basis of maturing evidence,   
and this could lead to future declines in adherence among 
OS-treated groups. Because of the absence of patho-
logic staging data or detailed patient demographic or 

TABLE 2. Patient Characteristics by Adherence Trajectory Group

High Adherence   
(n = 7512)

Mild Decline   
(n = 3167)

Recovered   
(n = 1706)

Slow Decline   
(n = 1532)

Quick Decline   
(n = 1415) P (χ2)

Age at ET initiation, No. (%)
≤35 y 293 (3.9) 164 (5.2) 94 (5.5) 114 (7.4) 104 (7.4) <.0001
36-45 y 3195 (42.5) 1464 (46.2) 792 (46.4) 727 (47.5) 674 (47.6)
46-50 y 4024 (53.6) 1539 (48.6) 820 (48.1) 691 (45.1) 637 (45.0)

Region, No. (%)
Northeast 1445 (19.3) 517 (16.5) 257 (15.2) 229 (15.1) 208 (14.8) <.0001
North Central 2034 (27.2) 795 (25.3) 396 (23.4) 338 (22.2) 328 (23.4)
South 2857 (38.2) 1362 (43.4) 786 (46.5) 742 (48.8) 661 (47.1)
West 1135 (15.1) 467 (14.9) 253 (15.0) 213 (14.0) 206 (14.7)

ET initiation year, No. (%)
2001-2004 700 (9.3) 245 (7.7) 124 (7.3) 143 (9.3) 122 (8.6) <.0001
2005-2008 1714 (22.8) 696 (22.0) 321 (18.8) 366 (23.9) 316 (22.3)
2009-2012 2984 (39.7) 1221 (38.6) 652 (38.2) 608 (39.7) 572 (40.4)
2013-2016 2114 (28.1) 1005 (31.7) 609 (35.7) 415 (27.1) 405 (28.6)

ET PDC, median 0.97 0.91 0.76 0.62 0.25 —
ET PDC, IQR 0.93-0.99 0.86-0.94 0.67-0.83 0.50-0.75 0.08-0.33
Initial ET drug, No. (%)

Aromatase inhibitor 139 (1.9) 69 (2.2) 41 (2.4) 31 (2.0) 27 (1.9) .5864
Tamoxifen 7362 (98.0) 3095 (97.7) 1664 (97.5) 1495 (97.6) 1385 (97.9)
Other 11 (0.2) 3 (0.1) 1 (0.1) 6 (0.4) 3 (0.2)

Any initial OS, No. (%) 256 (3.4) 107 (3.4) 60 (3.5) 45 (2.9) 43 (3.0) .8346
OS drug, No. (%)

Goserelin 98 (38.3) 38 (35.5) 26 (43.3) 24 (53.3) 16 (37.2) .2482
Leuprorelin 156 (60.9) 69 (64.5) 34 (56.7) 20 (44.4) 27 (62.8)
Triptorelin 2 (0.8) 0 (0.0) 0 (0.0) 1 (2.2) 0 (0.0)

Any mastectomy, No. (%) 3368 (44.8) 1588 (50.1) 805 (47.2) 740 (48.3) 626 (44.2) <.0001
Any radiation, No. (%) 4365 (58.1) 1795 (56.7) 861 (50.5) 834 (54.4) 726 (51.3) <.0001
Any chemotherapy, No. (%) 3175 (42.3) 1426 (45.0) 777 (45.6) 666 (43.5) 478 (33.8) <.0001

Abbreviations: ET, endocrine therapy; IQR, interquartile range; OS, ovarian suppression; PDC, proportion of days covered.
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self-reported data in this database, we are not able to evalu-
ate these possible confounders, and it is likely that patient 
selection partially explains the observed findings. Similarly, 
our finding that OS use was higher in the Northeastern 
and Western regions should be interpreted with caution 
because the distribution of MarketScan participants has 
shifted toward these regions over time concurrently with 
increasing adoption of OS; that being said, analyses ad-
justed for time period still showed higher uptake of OS 
in these regions, which may reflect provider or patient 
characteristics not measurable in these data and require 
further study. Additionally, the clinical management of 
toxicities from OS may initially involve withdrawal of the 
OS while continuing the oral ET drug; this was a type of 
discontinuation not evaluated in our study because of the 
relatively small sample of OS users, and we were unable to 
account for discontinuation of ET due to adverse events 
such as blood clots or endometrial carcinoma, although 
these would be unusual events in the young population 
and short timeframe evaluated.

It should be noted that although ET+OS use was 
not a predictor of ET discontinuation or nonadherence, 
problems with ET adherence were common among both 
treatment groups, with 30% of women already nonad-
herent in their first year after initiating ET and approxi-
mately half of patients discontinuing ET treatment before 
5 years. Notably, this is a higher risk than that reported 
among SOFT/TEXT participants,7 and this may be at-
tributable to differences in patient populations, motiva-
tion, support offered via trial staff, or patient-reported 
adherence versus claims-based measurement of adher-
ence. These findings are, however, consistent with other 
studies documenting substantial challenges with medica-
tion adherence among breast cancer survivors taking ET, 
particularly at younger ages,13-15,20 and highlight the need 
for effective interventions to support patients toward op-
timal ET use. Using trajectory modeling, we also defined 
patterns of ET adherence beyond the traditional dichoto-
mous threshold of 80% by including patient groups with 
very early declines in adherence as well as patients with 
recovery of adherence after early difficulties, and this may 
be informative in elucidating the appropriate timing of 
interventions.

Our findings should be interpreted in light of several 
limitations. First, the data resource does not contain infor-
mation on menopausal status, and the data should not be 
viewed as a direct comparison of premenopausal women 
with and without OS. We have addressed this issue to the 
extent possible by limiting the study population to women 
under the age of 50 years and by excluding regimens only 

appropriate for postmenopausal women, including aro-
matase inhibitors without concurrent OS; however, it is 
certainly possible that some single-agent tamoxifen users 
were in fact postmenopausal or perimenopausal, and this 
might have influenced their adherence in either positive 
or negative ways. Similarly, we assigned drug exposure cat-
egories based on OS use around the time of ET initiation 
to avert an immortal time bias arising from the assessment 
of OS exposure and ET adherence during overlapping pe-
riods. In standard clinical practice, some patients may be 
amenorrheic at the time of ET initiation and may initiate 
OS when their menses return; this practice is in line with 
entry criteria for many clinical trials of OS. Such delayed 
initiation of OS could hypothetically affect long-term ad-
herence behavior after the change in therapy. Conversely, 
women may receive OS initially and stop it later because 
of the onset of natural menopause or surgical removal of 
the ovaries. Changes in OS use over time may result in 
misclassification of exposure for some patients; to limit 
the impact of treatment switching, we focused on adher-
ence in the initial 12 months of treatment. We did not 
attempt to capture surgical ovarian ablation as a form of 
OS, and thus it is possible that some women categorized 
as single-agent ET users actually had surgical ablation, 
which might have affected their adherence similarly to or 
differently than chemical ablation.

Insurance claims data have several inherent limita-
tions applicable to this study. An individual’s enrollment 
in a commercial insurance plan is subject to change with 
relative frequency because of changes in employment or 
financial circumstances, which may also affect adherence. 
Thus, observed adherence patterns of patients who re-
main enrolled in the data set over time may not be gen-
eralizable to those who disenroll, to patients with other 
types of insurance coverage, or to the uninsured. Caution 
should also be used when one is interpreting discontinua-
tion results due to the unmeasured impact of locoregional 
or metastatic recurrence. Some patients in this analysis 
likely discontinued ET because of a cancer recurrence 
and an associated clinically appropriate change in ther-
apy. Between-group differences in recurrence might bias 
the analysis toward earlier discontinuation in the ET+OS 
group if their initial choice of intensive therapy was re-
lated to higher recurrence risk. Although we excluded 
patients with secondary malignancy diagnosis codes in-
dicating metastases at diagnosis, we did not attempt to 
censor patients for recurrence because of the well-known 
limitations of identifying recurrence via billing claims.21

In conclusion, this study of young, commercially   
insured women with early breast cancer offers a first look 
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at the relationship between OS and the widely recognized 
challenge of ET adherence among breast cancer survivors. 
Although our findings provide initial reassurance that OS 
may be chosen without increasing the risk of ET nonad-
herence, they also highlight that much work remains to be 
done among young breast cancer survivors to ensure that 
lifesaving ET can be delivered effectively while minimiz-
ing toxicities and other barriers that challenge adherence.
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