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Background: Poor adherence to oral endocrine therapy (OET) is a significant problem among patients with hormone receptor- 
positive breast cancer as it results in higher risk of recurrence and mortality. Non-adherence to OET is prevalent among underserved 
patients, often attributable to socioeconomic factors and limited healthcare access. We evaluated OET adherence patterns over time 
using group-based trajectory modeling (GBTM) and identified predictors of suboptimal adherence trajectory among patients seen at 
Harris Health System, serving underserved patients in Houston, Texas.
Methods: A single-center, retrospective study was conducted from October 2019 through December 2020. OET adherence was 
measured using proportion of days covered (PDC). A logistic GBTM was conducted using 2–5 adherence groups considering the 
Bayesian information criteria, clinical relevance, and a 5% minimum membership requirement. Multinomial logistic regression was 
used to assess the predictors of non-adherence trajectories.
Results: Among 496 patients, majority were Hispanic (62.50%) or African American (15.12%) and <65 years of age (82.66%). Four 
distinct adherence trajectories were identified: consistent high adherence (41.4%); constant PDC at ~0.6 (32.6%); rapid decline 
(14.6%); low adherence with gradual decline (11.5%). African Americans had higher likelihood of having low adherence with gradual 
decline [odds ratio (OR): 2.462 (confidence interval (CI): 1.1149–5.276), p=0.0205]. Patients with diabetes were more likely to have 
constant PDC at ~0.6 [OR: 1.714 (CI: 1.042–2.820), p=0.0338]. Longer time (4 or greater years) on therapy predicted low adherence 
with gradual decline [OR: 2.463 (CI: 1.266–4.793), p=0.008) and constant PDC at ~0.6 (OR: 1.966 (CI: 1.141–3.388), p=0.0149] 
trajectories.
Conclusion: The identified predictors, including comorbidities like diabetes, African American descent, and longer OET treatment 
are crucial considerations when developing patient-centered interventions to enhance OET adherence among underserved populations. 
These insights can guide the implementation of initiatives such as mobile health applications, community-based educational programs, 
and financial aid efforts.
Keywords: oral endocrine therapy, breast cancer, medication adherence, group-based trajectory modeling, minority, underserved

Introduction
Breast cancer (BC) is the most common cancer among women in the United States (US) excluding skin cancers.1–3 In 
2023, 297,790 women are expected to be diagnosed with invasive BC and 43,170 women are expected to have non- 
invasive BC.4 Over 70% of BC cases are hormone (estrogen and/or progesterone) receptor positive (HR+).5 Patients 
diagnosed with early-stage HR+ BC are treated with oral endocrine therapies (OET), which consists of tamoxifen, 
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a selective estrogen receptor modulator (SERM) and aromatase inhibitors (AIs), like anastrozole, letrozole, and 
exemestane. HR+ BC has superior survival rates compared with other subtypes because of the slow growth of tumors 
and effectiveness of OET.5 OET reduces the risk of recurrence, metastasis, and mortality in patients with early-stage HR 
+ BC when given for 5–10 years.6,7 OET also reduces the risk of new BC diagnoses when used for 5 years as 
a prevention strategy in women with non-invasive BC.8–11

Non-adherence to OET remains a significant clinical challenge in HR+ BC patients despite its documented 
benefits.12–15 Up to 70% of patients who initiate OET tend to be non-adherent and discontinue OET prematurely before 
the end of therapy.16–18 For the 10-year OET regimen, the adherence is even worse in HR+ BC patients.19,20 OET 
adherence is especially poor in minority and underserved BC patients in the U.S.12,21–24 Factors associated with OET 
non-adherence in minority patients include low perception of recurrence risk, uncertainty about medication efficacy, 
unsatisfactory patient-provider relationship, adverse drug reactions from OET, and lack of social support, in addition to 
the well-known socioeconomic factors (financial constraints, language barriers, transportation, lack of resources/health-
care access, etc).25–27 Non-adherence to OET increases the risk of recurrence and progression, and hence, increases 
healthcare resource utilization and overall healthcare costs.20,28–30 For example, a study highlighted that OET-adherent 
patients experienced fewer healthcare visits and significant reductions in medical costs, with half of the cost reduction 
attributed to decreased hospitalizations, indicating potential cost offsets. This underscores the importance of OET 
adherence in not only reducing the risk of BC recurrence but also mitigating associated treatment costs.31

The increased risk of recurrence and healthcare costs from OET non-adherence highlights the need for interventions 
to improve adherence in underserved populations. The use of group-based trajectory modeling (GBTM) has shown 
promise in identifying and predicting medication adherence behavior over time. GBTM is a statistical approach that 
considers both the quantity and timing of medication availability to describe complex and longitudinal patterns of 
adherence.32 In simpler terms, GBTM helps us understand how patients take their medication over time in a more 
comprehensive way. Compared to traditional methods such as Proportion of Days Covered (PDC), which only account 
for the medication quantity, GBTM provides a more comprehensive understanding of medication adherence over time by 
recognizing that people with similar PDC scores can still exhibit different patterns of medication use. Recent research 
involving a large cohort of statin initiators demonstrated that the 6-group trajectory model of GBTM outperformed 
traditional methods like PDC in summarizing long-term adherence.33 This highlights the broad applicability of GBTM 
across diverse patient populations and its potential to inform clinical decision-making, particularly in underserved 
populations such as those affected by HR+ BC. By identifying clusters of patients with similar adherence patterns, 
GBTM can guide the development of tailored interventions for non-adherent individuals.33 However, a GBTM model has 
not yet been developed for OET adherence in underserved patients with HR+ BC. The aim of this study was to use 
GBTM to evaluate longitudinal patterns of OET adherence and identify associated predictors in underserved populations. 
This study identifies four distinct adherence trajectories and their associated predictors, providing a framework for 
implementing targeted interventions to improve OET adherence within these communities.

Methods
Study Design and Data Source
The study was approved by the University of Houston and Harris Health System’s institutional review board with 
a waiver of informed consent. This retrospective, single-center, observational study utilized data from the Epic Health 
Electronic Health Record (EHR) system. The study covered the period from June 1st, 2019 to December 31st, 2020. 
A list of medical record numbers for patients on OET who presented to the Harris Health Institutions for diagnosis and/or 
follow-up appointments was extracted from the EPIC Health EHR system. The dispense history from June 2019 through 
September 2019 was only used to determine whether the patients had OET supply on hand after October 1st, 2019.

Study Population
Inclusion criteria included patients who were seen and followed at Harris Health System, in Houston, TX, which serves 
the underserved and predominantly minority population of the city. Patients with stages 0-IV of HR+ BC with at least one 
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outpatient dispense record of OET from June 2019 through December 2020 were included. Those taking OET for 
prevention because of ductal carcinoma-in-situ (DCIS), lobular carcinoma-in-situ (LCIS), or ductal or lobular hyperplasia 
were categorized together as Stage 0/prevention. Exclusion criteria were patients who were not taking appropriate doses 
of OET (from medication tab); who discontinued OET for medical reasons in consultation with their clinician (due to 
severe side effects, completion of therapy, or disease progression – from oncology notes); or were on OET for reasons 
other than BC prevention or treatment (from oncology notes and pathology tab). Recommended OET therapy regimen 
included tamoxifen 20 mg once daily, anastrozole 1 mg daily, letrozole 2.5 mg once daily, and exemestane 25 mg once 
daily. Lower doses of OET are used for indications other than BC and hence were excluded.

Data Collection and Management
We collected the following data: patient demographics (date of birth, gender, race, ethnicity, religion, zip code), vitals 
(body weight, height, body mass index (BMI)), history of comorbid conditions (diabetes, hypertension, hyperlipidemia, 
depression), diagnosis date, clinical cancer stage and pathological cancer stage at diagnosis or at the start of any treatment 
(chemotherapy or OET), ER/PR/HER status, current endocrine therapy for the study period (name, dose, frequency), date 
of first prescription for current treatment, date of current treatment initiation, reason for delay in starting the current 
treatment, use of other cancer therapy (CDK4/6 inhibitor, fulvestrant, LHRH/GnRH agonists), refill dates and quantity 
throughout the study period, date and reason of discontinuation, number of months’ supply filled in-person and via home 
delivery, date and regimen of original OET initiation, and date and reasons for any therapy changes. Age was calculated 
at the start of the study period. Other constant covariates such as race, ethnicities, etc. were obtained at the time of data 
collection. Other variable covariates such BMI and comorbidities were also documented at the time of data collection.

The patients’ prescription refill data in the EPIC EHR included the combination of prescription dispensed data of 
Harris Health pharmacy with an integrated e-prescribing system. Thirty patients were included in piloted data collection 
to resolve inconsistencies in data collection and review any necessary update in the data collection form. Four 
investigators (SR, HA, YP, and IA) completed the final data collection using Microsoft Excel. Queries were resolved 
by licensed and board-certified oncology pharmacists (MVT and OO). Random audits were performed during and after 
data collection to ensure data integrity. The audit process consisted of a random selection of patients from the data 
collection sheet and entailed a thorough review of the data, ensuring that all pertinent details were accurate and consistent 
with each patient’s EPIC EHR patient records.

In cases where data was initially absent, a team review and thorough examination of addition-al EHR sources allowed 
us to address any missing information. For instance, when faced with missing comorbidities, we cross-referenced the 
patient’s medications and meticulously re-viewed historical patient charts to ensure comprehensive data collection. 
Similarly, for missing ER/PR/HER status, we conducted a detailed evaluation of the pathology reports to fill any gaps 
in the data. Our rigorous approach to addressing missing data bolstered the robustness of our findings.

Adherence Measurements and Trajectory Modeling
Monthly adherence to OET was measured using PDC from October 2019 to December 2020. Monthly PDC was defined 
as the total number of days covered with OET divided by the total number of days in the measurement period (30 days). 
A binary indicator for “adherence” (PDC ≥ 0.80) vs “non-adherence” (PDC < 0.80) was created for each consecutive 
month. Centers for Medicare & Medicaid Services (CMS) use PDC and the cutoff value of 0.8 to measure adherence and 
this cutoff is widely accepted because of its highest predictive validity for clinically meaningful outcomes in patients.34 

In addition, research has shown that PDC ≥80% is strongly associated with better health outcomes in chronic disease 
conditions making it a reliable indicator for assessing adherence. Many studies assessed endocrine therapy among breast 
cancer patients using the same cut-off (PDC ≥ 80%).35–37 A logistic group-based trajectory modelling was conducted 
using monthly adherence indicators to identify longitudinal patterns of adherence. Four trajectory models were generated 
using 2–5 adherence groups and the second-order polynomial function of time. The final trajectory model was selected 
based on the Bayesian information criteria (BIC), clinical relevance of the adherence patterns, and a 5% minimum 
membership requirement for each trajectory group.32,33
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Model Validation
The model performance of the selected 4-group trajectory model was evaluated by using following Nagins model adequacy 
criteria33 as follows: (1) Average posterior probability of assignment (AvePP) values more than or equal to 0.7 for all 
trajectory groups reflected that the posterior probabilities of assigning observations to their respective groups were high. (2) 
Odds of correct classification (OCC) which is estimated as the proportion of the odds of correct classification based on the 
maximum probability classification rule and the estimated proportion of class members the recommended OCC value was 5 
or more for all groups of the trajectories which indicated that model fit the data well (Supplementary Table 1).

Statistical Analysis
Group differences in patient characteristics between adherence trajectories were evaluated using chi-square test for 
categorical variables and ANOVA test for continuous variables. A multinomial logistic regression model was conducted 
with a “full adherence” trajectory as the reference group to determine predictors of identified adherence trajectories 
account for various clinical and sociodemographic variables in addition to controlling for potential confounders. 
Covariates included in the model were age (as a continuous variable), race (African American, White/Caucasian/others, 
Hispanic/Latino), OET (tamoxifen, AIs), years on therapy (≤ 1 year, 2–3 years, ≥ 4 years), BMI (≤ 24.9, 25–29.9, ≥ 30), 
and comorbidities such as depression, diabetes, hyperlipidemia, and hypertension. A collinearity assessment was carried 
out prior to running the model to ensure no multicollinearity between the predictors. The G-power 3.1 statistical 
software38 was used for the sample size estimation with a 0.05 α-level, 80% power. A medium effect size of 0.30 
(that is, 1.40 odds ratio), with a binominal distribution, two-tail test for multiple logistic regression model would need 
a total of 442 subjects (our study sample size 496). The study will need larger samples for detection of smaller effect 
sizes. All the statistical analysis was performed using Statistical Analysis System (SAS) version 9.4 (SAS Institute, Cary, 
NC). An add-on user-written procedure called “Proc Traj” was used for trajectory modelling. It’s a convenient procedure 
introduced to the SAS which evaluates the possible different polynomial orders to fit models adequately based on BIC. In 
addition, the parameter estimates for each polynomial class should be statistically significant, less than 0.05.39

Results
Patients
We collected data from 584 patients. Over 97% of patients filled their prescriptions at the Harris Health pharmacies. Out 
of these, 496 patients were included in our analysis based on the inclusion/exclusion criteria (Figure 1). During the study 
period, 201 patients switched between AIs and tamoxifen, which was not classified as non-adherence, and therefore, 
included in the final analysis.

Figure 1 Selection of study subjects based on eligibility criteria. This figure illustrates the process of selecting study subjects based on specific eligibility criteria. The total 
number of subjects assessed for eligibility was 584, out of which 85 were excluded based on the predefined criteria. Ultimately, a total of 496 subjects were included in the 
study, with data collected over an 18-month period.
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Baseline Characteristics
Patient demographics and tumor characteristics are detailed in Table 1. This study included 496 patients with stage 0 to 
IV BC. Out of the 496 patients, majority were under the age of 65 (n= 410, 82.6%) and female (n=495, 99.7%). There 
were 15.1% African American/non-Hispanic (n=75), 62.5% white/Hispanic (n=310), and 22.3% white/Caucasian/others 
(n=111) patients. The most significant comorbidities were hypertension (n=281, 56.6%) and hyperlipidemia (n=242, 
48.7%), followed by diabetes (n=197, 39.7%) and depression (n=102, 20.5%). Most of our patients were classified as 
obese (BMI ≥ 30.0) (n=292, 58.8%) and overweight (BMI 25.0–29.9) (n=139, 28.0%). The most significant diagnosis 
was stage I (n=148, 29.8%) and stage II (n=142, 28.6%), followed by stage III (n=98, 19.7%), stage 0 (n=88, 17.7%) and 
stage IV (n=20, 4.0%). AIs were the more common OET (n=318, 64.1%,) as compared to tamoxifen (n=178, 35.8%). 
More patients were receiving OET for one year or less (n=205, 41.3%) or for 2–3 years (n=156, 31.4%) compared to four 
years or more (n=135, 27.2%).

Table 1 Baseline Characteristics of the Study Population (N (%))

Variable Low Adherence with  

Gradual Decline (N=73)

Rapid Decline  

(N=57)

Consistent High  

Adherence 

(N=203)

Constant PDC  

at ~0.6 (N=163)

Total (N=496) P-value

Age

<65 61 (83.6) 44 (77.2) 166 (81.8) 139 (85.3) 410 (82.7) 0.5479

≥65 12 (16.4) 13 (22.8) 37 (18.2) 24 (14.7) 86 (17.3)

Race/ethnicity

AA 17 (23.3) 9 (15.8) 26 (12.8) 23 (14.1) 75 (15.1) 0.1799

Hispanic 39 (53.4) 32 (56.1) 128 (63.1) 111 (68.1) 310 (62.5)

White/NH & others 17 (23.3) 16 (28.1) 49 (24.1) 29 (17.8) 111 (22.4)

Gender

Male Not included in analysis 1 (0.2) NA

Female 495 (99.8)

Hyperlipidemia

Yes 46 (63.0) 30 (52.6) 100 (49.3) 66 (40.5) 242 (48.8) 0.0131

No 27 (37.0) 27 (47.4) 103 (50.7) 97 (59.5) 254 (51.2)

Hypertension

Yes 46 (63.0) 30 (52.6) 128 (63.1) 77 (47.2) 281 (56.7) 0.0126

No 27 (37.0) 27 (47.4) 75 (36.9) 86 (57.8) 215 (43.3)

Diabetes

Yes 37 (50.7) 22 (38.6) 73 (36.0) 65 (39.3) 197 (39.7) 0.1796

No 36 (49.3) 35 (61.4) 130 (64.0) 98 (60.1) 299 (60.3)

Depression

Yes 13 (17.8) 13 (22.8) 37 (18.2) 39 (23.9) 102 (20.6) 0.5083

No 60 (82.2) 44 (77.2) 166 (81.8) 124 (76.1) 394 (79.4)

(Continued)
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Adherence Trajectories of OET
Four-group trajectory model was selected as the final model on the basis of Bayesian criteria, clinical relevance, and 
a 5% minimum membership requirement. Four adherence patterns emerged: 11.5% of patients had low adherence with 
gradual decline (group 1); 14.6% had rapid decline (group 2); 41.4% of patients had consistent high adherence (group 3); 
and 32.6% of patients had a constant PDC at ~0.6 (group 4). (Figure 2). The demographic and clinical characteristics of 
patients in each trajectory are presented in Table 1. The baseline characteristics were well balanced between the 4 
adherence trajectories groups except for hyperlipidemia and hypertension (Table 1).

Predictors of Suboptimal Trajectories
Predictors of suboptimal trajectories are summarized in Table 2. Patients with diabetes (OR: 1.714 [1.042–2.820]) were 
more likely to be in the trajectory group 4 (constant PDC at ~0.6) than group 3 (consistent high adherence). The African 
American patients (OR: 2.462 [1.149–5.276]) had higher odds of being in the trajectory group 1 compared to Hispanic/ 
Latinos. Patients with more than 4 years on therapy had higher likelihood of being in the trajectory group 1 (OR: 2.463 
[1.266–4.793]) and trajectory group 4 (OR: 1.966 [1.141–3.388]) than the reference group (consistent high adherence).

Discussion
In this study, we described trajectories of OET adherence in underserved racial/ethnic minority patients and identified 
predictors of suboptimal adherence trajectories. Over a period of 18 months, four distinct adherence trajectories were 
followed in the selected model. These included (1) patients with slower decline over time, (2) patients with very low 
baseline (PDC < 0.3) and rapid decline, (3) patients with consistent high adherence (PDC > 0.8), (4) patients who had 

Table 1 (Continued). 

Variable Low Adherence with  

Gradual Decline (N=73)

Rapid Decline  

(N=57)

Consistent High  

Adherence 

(N=203)

Constant PDC  

at ~0.6 (N=163)

Total (N=496) P-value

Body Mass Index

≤ 24.9 10 (13.7) 7 (12.3) 30 (14.8) 18 (11.0) 65 (13.1) 0.7803

25.0–29.9 18 (24.7) 20 (35.1) 57 (28.1) 44 (27.0) 139 (28.0)

≥ 30.0 45 (61.6) 30 (52.6) 116 (57.1) 101 (62.0) 292 (58.9)

Stages

0 14 (19.2) 14 (24.6) 31 (15.3) 29 (17.8) 88 (17.7) 0.1354

I 22 (30.1) 22 (38.6) 67 (33.0) 37 (22.7) 148 (29.8)

II 19 (26.0) 14 (24.6) 62 (30.5) 47 (28.8) 142 (28.6)

III 13 (17.8) 6 (10.5) 38 (18.7) 41 (25.2) 98 (19.8)

IV 5 (6.8) 1 (1.8) 5 (2.5) 9 (5.5) 20 (4.0)

Type of Oral Endocrine Therapy

AIs 54 (74.0) 36 (63.2) 131 (64.5) 97 (59.5) 318 (64.1) 0.2015

Tamoxifen 19 (26.0) 21 (36.8) 72 (35.5) 66 (40.5) 178 (35.9)

Years on therapy

≤ 1 year 27 (37.0) 24 (42.1) 93 (45.8) 61 (37.4) 205 (41.3) 0.0606

2–3 years 17 (23.3) 19 (33.3) 68 (33.5) 52 (31.9) 156 (31.5)

≥ 4 years 29 (39.7) 14 (24.6) 42 (20.7) 50 (30.7) 135 (27.2)

Abbreviation: AA – African American; NH – Non-Hispanic; AIs – Aromatase inhibitors.
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constant PDC at ~0.6. consistent high adherence was the reference group and this adherence trajectory consisted of 
41.4% of our patients. Patients with diabetes and those with over four years of therapy were more likely to have constant 
suboptimal adherence. Additionally, African American patients and those with over four years of therapy had a higher 
likelihood of being in the low adherence group with gradual decline.

While our study is in overall agreement with the general trend of lower medication adherence in underserved 
patients,40–45 several novel insights have emerged from our study. First, similar to our study, other GBTMs have also 

Figure 2 Group-Based Trajectory Model of OET adherence. This figure depicts the results of a Group-Based Trajectory Model analysis. The x-axis represents time in 
months, while the y-axis indicates the probability of adherence. The trajectories of different adherence groups are depicted as follows: The red trajectory (Group 1) shows 
a pattern of low adherence with a gradual decline over time. The green trajectory (Group 2) displays a rapid decline in adherence over the observed period. The blue 
trajectory (Group 3) demonstrates consistently high adherence throughout the study duration. The black trajectory (Group 4) represents a constant low adherence (PDC 
at ~0.6) throughout the study duration. This visualization provides valuable insights into the distinct adherence patterns identified within the studied population over time.

Table 2 Predictors of Suboptimal Trajectories to OET Adherence by a Multinomial Logistic Regression Model

Variable Ref Low adherence with Gradual 
Decline

Rapid Decline Constant PDC at ~0.6

OR 95% CI P-value OR 95% CI P-value OR 95% CI P-value

Age 0.985 0.951–1.020 0.4042 1.035 0.998–1.072 0.0619 0.997 0.971–1.024 0.8482

Race/ethnicity

AA Hispanic 2.462 1.149–5.276 0.0205* 1.796 0.732–4.403 0.2009 1.294 0.673–2.489 0.4393

White/NH & others Hispanic 1.134 0.573–2.243 0.7176 1.295 0.641–2.616 0.4712 0.759 0.439–1.309 0.3212

(Continued)
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reported lower adherence rates among the minority patients of low socioeconomic status to other chronic medications for 
comorbidities such as atrial fibrillation, diabetes, hypertension, and atherosclerotic cardiovascular disease.41–43 This 
pattern can be attributed to well-known socioeconomic factors (financial constraints, language barriers, transportation, 
lack of resources, etc.) and limitations to healthcare access, especially in this patient population. This study reported 
a continuous suboptimal adherence to OET as a major trajectory in an underserved population, with about a third of our 
patients. While this trajectory has been illustrated in other GBTM studies on OET adherence, it included only a small 
fraction of patients (≤ 10%).44,45 Higher number of patients in our study in this group may indicate barriers of either cost, 
forgetfulness, or adverse reactions unique to underserved HR+ BC patients. Future prospective studies evaluating patient 
perspective on non-adherence will help us in better designing interventions to address these barriers. Other studies using 
GBTM for measuring OET adherence have found 5 or 6 trajectories; whereas, our study identified only four trajectories, 
which could be due to smaller sample size and shorter follow-up time.46

In comparison to another OET GBTM study, our study identified different adherence trajectories and predictors, 
which may be specific to the patient population.46,47 For example, in our study, African Americans with lower SES 
demonstrated a trajectory marked by low adherence with a gradual decline, while a different study noted that patients 
with lower income were more prone to a trajectory characterized by a quick decline in adherence followed by an 
increase.47 These disparities indicate potential unique predictors and trajectories associated with lower SES patients. 
Notably, at Harris Health, 45.9% of patients are uninsured, 21.2% are on Medicaid or Children’s Health Insurance 
Program, 12% are on Medicare, and 19.9% are on commercial or other funding. This demographic breakdown 

Table 2 (Continued). 

Variable Ref Low adherence with Gradual 
Decline

Rapid Decline Constant PDC at ~0.6

OR 95% CI P-value OR 95% CI P-value OR 95% CI P-value

Oral Endocrine Therapy

Tamoxifen AIs 0.675 0.351–1.299 0.2392 1.281 0.660–2.485 0.4646 1.125 0.704–1.799 0.6214

Depression

Yes No 0.985 0.479–2.028 0.9682 1.34 0.645–2.783 0.4329 1.643 0.969–2.786 0.0654

Diabetes

Yes No 1.835 0.977–3.447 0.059 1.233 0.622–2.444 0.5479 1.714 1.042–2.820 0.0338*

Hyperlipidemia

Yes No 1.634 0.844–3.164 0.1451 1.126 0.561–2.260 0.7376 0.722 0.438–1.191 0.2019

Hypertension

Yes No 0.645 0.325–1.281 0.2101 0.416 0.201–0.860 0.0179 0.459 0.274–0.769 0.0031

Body Mass Index

≤ 24.9 ≥ 30.0 0.871 0.373–2.031 0.7484 0.761 0.292–1.984 0.5769 0.564 0.285–1.112 0.0984

25.0–29.9 ≥ 30.0 0.875 0.447–1.710 0.6954 1.303 0.660–2.573 0.4455 0.856 0.519–1.414 0.5439

Years on therapy

2–3 years ≤ 1 year 0.888 0.440–1.795 0.7416 1.038 0.517–2.083 0.9163 1.178 0.712–1.949 0.5246

≥ 4 years ≤ 1 year 2.463 1.266–4.793 0.008* 1.277 0.588–2.774 0.536 1.966 1.141–3.388 0.0149*

Notes: Bolded text and * indicates statistically significant difference (P < 0.05, Multinomial logistic regression analysis). Group 1 – low adherence with gradual decline; Group 
2 – rapid decline; Group 3 – consistent high adherence (PDC > 0.8); Group 4 – constant PDC at ~0.6. 
Abbreviations: AA, African American; CI, confidence interval; OR, odds ratio; AIs, Aromatase inhibitors.
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underscores the importance of considering the socio-economic context when interpreting adherence patterns. 
Furthermore, it is crucial to acknowledge that the other OET GBTM study was conducted in a country with centralized 
healthcare system, where cost may not pose a barrier to non-adherence. This contrasts with our U.S.-based study, 
particularly in underserved patients, where cost-related issues are more prominent. Understanding these differences is 
pivotal for tailoring interventions, education, and support programs to improve OET adherence for specific patient 
populations.

Our study has several strengths. This is the first study reporting GBTM of OET in the US and in underserved minority 
patients to our knowledge. Second, our study used prescription refill data from the EHR system to assess OET non- 
adherence, which provides a relatively more precise estimation of adherence compared to patient-reported data via 
interviews or surveys that are susceptible to overestimating adherence.12,13,48 Discontinuation of OET due to clinical 
progression or life-threatening adverse effects was captured from reviewing the progress notes in the EHR and not 
considered as non-adherence. In addition, our study included all stages of BC including stage 0, where patients were 
taking OET in prevention setting, which is a largely understudied area of medication adherence research in BC.

There are some limitations to our study. The study did not account for some socio-demographic variables such as 
education level, patients’ proximity to Harris Health facilities, or the transportation availability which could contribute to 
low adherence rates. As predictor variables were determined at the time of data collection, there may be some differences 
in BMI and/or comorbidities during follow up that were not accounted for. The study assumed that patients with a 90-day 
medication refill were using their medication continuously, which might result in an overestimation of their actual 
adherence. We also could not include patients who were prescribed OET but did not fill their prescription or used an 
external pharmacy that is not integrated with the Epic EHR system. This exclusion could also have contributed to an 
overestimation of adherence., The study assessed adherence over an 18-month period at any time during patients’ OET 
therapy. A more effective approach would involve monitoring adherence from the initiation of therapy for at least five 
years. However, based on clinical practice and literature, the initial year of treatment is critical for establishing the 
medication adherence pattern as patients mainly experience variations during this time frame. Previous studies reported 
that nearly 30% of breast cancer survivors were non-adherent during the first year of therapy.49 Future studies may 
benefit from considering a longer prospective cohort design, as well as integrating pharmacy data from external sources 
to provide a more comprehensive assessment of medication adherence over an extended period. Lastly, the study findings 
may not generalize to countries with universal healthcare systems where financial barriers were minimized. Despite these 
limitations, the study has found poor OET adherence rates among underserved minority patients, emphasizing the need of 
tailored interventions to address the specific barriers and enhance OET adherence in this population.

Conclusion
In summary, this study found that GBTM was valuable for understanding the longitudinal adherence patterns of OET 
among HR+ BC patients. We observed a significant non-adherence rate of approximately 60% within the low socio-
economic minority cohort, with factors such as comorbidities like diabetes, being of African American descent, and 
undergoing OET for more than 4 years predicting suboptimal adherence trajectories. Our study is the first to report 
GBTM of OET in the US and in underserved minority patients, utilizing precise prescription refill data from the EHR 
system, enabling a more accurate estimation of adherence compared to patient-reported data. These conclusions should 
be considered in light of the limitations such as not accounting for certain socio-demographic variables and assuming 
continuous medication use based on refill data, which may potentially overestimate adherence rates. Nonetheless, these 
insights underscore the potential for developing culturally appropriate, patient-centered interventions, including mobile 
health applications, community-based educational initiatives, and financial aid programs tailored to address healthcare 
distrust, language barriers, and differing medication perspectives within these communities. Integrating these insights 
into tailored interventions can substantially enhance OET adherence and, consequently, improve the overall well-being of 
minority patient populations. Additionally, future studies focusing on investigating interventions to improve OET 
adherence among underserved patients with African American race, diabetes, and extended therapy durations are 
warranted.
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