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Abstract

Purpose.—Despite life-saving potential, many women struggle to adhere to adjuvant endocrine 

therapy (AET) for their breast cancer (BCa). Prior research has demonstrated that emotional 

distress is a barrier to AET adherence. We followed women from a trial to test the long-term 

effects of two 5-week post-surgical group-based stress management interventions, cognitive 

behavioral therapy (CBT) and relaxation training, versus an attention-matched health education 

control, on AET adherence.

Methods.—We conducted a long-term follow-up (median=8 years) of women randomized to 

CBT, relaxation training, or health education after surgery for stage 0–3 BCa. We measured 

adherence with the Endocrine Therapy Medication Usage Questionnaire (ETMUQ). First, we 

established factors on the ETMUQ via confirmatory factor analysis. We then used Bayesian 
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structural equation modeling to regress these factors on study arm, controlling for age and 

treatments received.

Results.—Of those who completed long-term follow-up (N=59, 44.7%); over half (n=33; 55.9%) 

reported problems with adherence generally. Women receiving relaxation training (n=15) had 

better adherence than those receiving health education (n=24) on the Forgetfulness/Inconsistency 

(B(SE)=.25(.14), p=.049) and Intentional Nonadherence (B(SE)=.31(.14), p=.018) factors of the 

ETMUQ. Similar results were observed for those receiving relaxation training compared to 

CBT (N=20): Forgetfulness/Inconsistency (B(SE)=-.47(.25), p=.031); Intentional Nonadherence 

(B(SE)=-.31(.15), p=.027).

Conclusion.—Women receiving relaxation training were less likely to 1) forget to take their 

AET and 2) intentionally miss doses of AET in the long-term compared to women receiving 

health education or CBT. This is evidence for the need of randomized trials that aim to improve 

adherence by incorporating theoretically based behavioral change techniques.
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Introduction

Breast cancer remains a significant and deadly disease in the U.S., and despite advancements 

in treatment, 1 in 39 women still die from the disease[1]. Adjuvant endocrine therapy 

(AET) is an effective treatment for the 80% of women with early-stage disease who have 

hormone receptors for estrogen or progesterone expressed in their tumor[2]. Importantly, 

non-adherence has been associated with early mortality[3]. Despite life-saving potential, 

approximately half of women with hormone-receptor positive, early-stage breast cancer do 

not complete the recommended 10-year course of AET[4, 5].

Adherence can be defined as the level of conformity to prescribed treatment relating to 

frequency, dosage, and timing[6]. Prior research has elucidated several barriers to AET 

adherence, including side effects[7, 8], provider relationships[9], perceptions of recurrence 

risk[10], anxiety[8], depression[11, 12], poor social support[13], and psychological 

distress[10, 14]. The psychosocial barriers to adherence are persistent and may be related to 

distress post-diagnosis[15], AET as a daily reminder of cancer[16], ongoing fears of cancer 

recurrence[16, 17] and distress related to symptoms and side effects[7, 8, 16]. The value of 

mitigating distress to improve AET adherence has not yet been fully explored.

Psychosocial distress is a primary target of Cognitive-Behavioral Stress Management 

(CBSM), a group-based intervention for women with newly diagnosed breast cancer and 

encompasses relaxation training and cognitive-behavioral therapy (CBT). Ten-week CBSM 

has show to decrease distress (depressive symptoms, negative affect) in women with breast 

cancer[18, 19] during treatment and over the long-term (5-year and 11-year median follow-

up)[20, 21]. We developed a briefer 5-week group-based version of CBT and relaxation 

training, based on the original CBSM protocol, and compared them to a 5-week group-based 

health education control[22]. The initial trial results testing these brief interventions showed 
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improvements in depressive affect, emotional well-being, and stress management skills[22], 

as well as improvements in inflammatory markers[23, 24], in the two intervention conditions 

compared to the health education control.

Given that psychological distress is related to poorer AET adherence, and previous evidence 

that brief CBT and relaxation training effectively target distress, the present study examined 

whether these brief stress management interventions influenced AET adherence behaviors 

in the long-term. We examined AET adherence at 8-year follow-up of the women in this 

trial who were hormone receptor positive and receiving AET in a post-hoc analysis. We 

hypothesized that women randomized to CBT or relaxation training would show greater 

adherence versus those assigned to health education while controlling for age and adjuvant 

treatments received (chemotherapy/radiation).

Methods

Participants

The cohort for the current study consisted of women who participated in a randomized 

controlled trial of stress management at the University of Miami from 2006–2014. The 

parent trial was approved by the Institutional Review Board and is registered as National 

Institutes of Health Clinical Trial NCT02103387. All women participating in the study 

completed informed consent procedures.

We recruited women ages 21–75 with stages 0–3 cancer who were 2–10 weeks post-surgery 

from cancer clinics in South Florida. Exclusion criteria were metastatic disease, severe 

mental illness, a previous diagnosis of cancer, having already started adjuvant treatment, and 

lack of fluency in English. For this analysis, we examined only women who were prescribed 

AET.

Procedures from Parent Study

Participants completed psychosocial questionnaires at baseline prior to randomization 

(T1), post-intervention (T2), 6-months post-baseline (T3), 12-months post-baseline (T4). 

At baseline, demographic and medical information was collected by self-report, and 

was verified through chart review. For the purposes of this study, we followed-up with 

participants at 8-years post-baseline (T5) for an additional psychosocial questionnaire.

Study Conditions from Parent Study

We conducted all three study interventions in groups of 3–7 participants that met for 1.5 

hours weekly for 5 weeks. Group facilitators were pre-doctoral students in the Clinical 

Psychology Ph.D. program at the University of Miami who were trained on the intervention 

protocols. We video-recorded all intervention sessions and conducted weekly supervision 

sessions with a licensed psychologist to maintain fidelity. Intervention session attendance 

was high across all 3 groups, with median attendance of 4 out of 5 sessions and no 

significant differences across the different interventions (F(2, 98)=1.87, p=.25).
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CBT: The CBT intervention comprised the cognitive-behavioral components of CBSM[25]. 

The intervention aimed to use CBT techniques to teach adaptive coping skills and 

improve social support, with an emphasis on cancer-related stressors. Throughout the five 

weeks, women receiving CBT were taught stress awareness, cognitive restructuring, coping 

effectiveness training, and interpersonal skills for utilizing social support such as anger 

management, and assertiveness training. At-home assignments were given for additional 

practice of CBT skills.

Relaxation Training: We modeled the relaxation training intervention after the relaxation 

component of CBSM. The intervention aimed to reduce anxiety by teaching relaxation 

techniques through weekly in-session exercises including abdominal breathing, progressive 

muscle relaxation, guided imagery, and meditation. In addition, we provided rationale and 

psychoeducation on the relaxation response, the benefits of relaxation, and justification 

for each technique taught. Audio recordings of the exercises were given to participants to 

practice at home.

Health Education: The health education intervention served as the time and attention-

matched control. The intervention consisted of educational information related to a diagnosis 

of breast cancer, including symptom management, available treatment, resources, and 

healthy lifestyle choices. The health education groups received no information on stress 

management, relaxation, or medication adherence.

Procedures for the Follow-up Study

We recontacted women who participated in the parent study 8 years after their initial 

baseline assessment. Participants completed a psychosocial battery similar to the one they 

completed at baseline with the addition of adherence measures. Study staff administering the 

psychosocial batteries were blind to original treatment assignment of the participants.

Measures

AET Adherence.—We collected AET adherence data from women with hormone-receptor 

positive breast cancer by self-report. As there is currently no gold standard measure of 

AET adherence, our team created the Endocrine Therapy Medication Usage Questionnaire 

(ETMUQ) (Appendix). The ETMUQ was partially adapted from the AIDS Clinical Trials 

Group questionnaire[26], a well-validated measure of adherence to antiretroviral therapy. 

The ETMUQ measures either current or past long-term adherence with 7 questions related 

to frequency experienced (i.e., “How often do you/did you forget to take your endocrine 

therapy?”). After completion of data collection, we ran a Bayesian confirmatory factor 

analysis (CFA) of 7 frequency questions in the ETMUQ to determine whether the measure 

adequately captured both intentional nonadherence and forgetfulness as related but distinct 

constructs. We then tested the composite reliability of the valid subscales that emerged, per 

factor analysis convention[27], and these latent variables were used as adherence outcome 

scores.

Covariates:  Covariates for behavioral outcomes included age and adjuvant treatments 

received (chemotherapy and/or radiation). These variables were collected in the initial 
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psychosocial questionnaire (at enrollment) and verified with medical chart review. 

Covariates were selected based on previous literature suggesting a role in medication-taking 

behaviors[5, 28, 29] and because of their theoretical implications for both intentional 

nonadherence (i.e., burden of side effects, perception of risk)[5, 29] and forgetfulness/

inconsistency (i.e., cognitive deficits)[30], the two factors of interest for the current study. In 

addition to these covariates, household income, race/ethnicity, and stage at diagnosis were 

assessed as predictors of long-term follow-up response.

Analytic Plan

We initially screened data for outliers, normality, and homoscedasticity, and no influential 

outliers were observed. One item (#11) on the ETMUQ had high skewness (>3), and another 

had 0 variability (#12) and were subsequently excluded from all analyses. All other variables 

were within acceptable ranges of skewness (<3) and kurtosis (<8) [31].

We used Bayesian structural equation modeling (BSEM) to estimate all models. BSEM 

combines structural equation modeling (SEM) and Bayesian estimation such that issues 

associated with low sample size use in SEM, including bias and low power, are 

addressed[32]. Model fit was evaluated based on the posterior predictive p-value (PPP), 

such that a PPP of approximately .50 and a 95% confidence interval symmetric around 0 

indicates perfect fit. A PPP < .10 or > .90, or a positive lower posterior 95% confidence 

limit indicated poor model fit [33]. In the case of poor model fit, modification indices guided 

model re-specification (e.g., inclusion of a residual covariance).

We conducted a Bayesian CFA to determine the validity of the ETMUQ as well as the factor 

loadings, and then tested composite reliability (CR) (i.e., internal consistency) per factor 

analysis convention[27]. Finally, we added dummy-coded vectors of group predicting all 

emerging ETMUQ factors such that each comparison between interventions was tested (i.e., 

CBT versus health education, relaxation training versus health education, and CBT versus 

relaxation training) controlling for age, chemotherapy, and radiation.

Results

Overall, 739 women were assessed for eligibility, 194 women were eligible and interested 

and signed informed consent, and 184 women completed baseline prior to randomization. 

Of these, 135 (73.8%) were prescribed AET. At the 8-year follow-up, 59 completed the 

psychosocial battery with 20 of those in the CBT arm, 15 in relaxation training, and 24 in 

health education. See Figure 1 for the CONSORT flow diagram.

Descriptive Statistics

The sample was predominately middle-aged (M=54.81 years, SD=10.19), Hispanic (42.2%) 

and White (41.5%), partnered (62.2%) with stage 1 (57.0%) or stage 2 (25.9%) disease. 

Complete demographic and prognostic descriptive statistics by study condition can be found 

in Table 1. There was an effect of income (F(1, 115)=8.15, p=.01) and condition (χ2(2) = 

6.55, p = .040) on the likelihood of completing long-term follow-up (Table 2).
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Of the 59 women reached for long-term follow-up, less than half (n=28, 47.5%) reported 

still taking their medication at 8-year follow-up. Of the 28 still taking the medication, 

the average number of doses missed in the past 30 days was 1.07 (SD=1.76, range=0–

6). In addition, 33 of the 59 (55.9%) reported having at least some specific problems 

with adherence while taking the medication. In preliminary chi-square tests, we found a 

significant difference between groups in endorsing forgetfulness (χ2(2) = 6.53, p = .038) 

and in reporting any problems with adherence (χ2(2) = 6.36, p = .042), but no significant 

differences between groups in endorsing intentional nonadherence (χ2(2) = 2.10, p = .350) 

(Table 3). Reported reasons for nonadherence are depicted in Figure 2.

ETMUQ Validity and Reliability

A single factor CFA had poor fit to the data (PPP 95% CI [-4.72, 29.85], p =.056). 

A specified two-factor model fit the data well (PPP 95% CI [-15.26, 16.60], p =.452), 

with Factor 1 capturing “Forgetfulness/Inconsistency” and Factor 2 capturing “Intentional 

Nonadherence”. Both factors met acceptable values of composite reliability (Forgetfulness/

Inconsistency CR=.70, Intentional Nonadherence CR=.81). See Supplemental Figure 1 for 

the factor loadings of the final CFA.

Intervention Effects on AET Adherence

First, two models were run such that effects of CBT versus health education on both 

adherence factors were tested controlling for covariates. The models assessing effects 

on Forgetfulness/Inconsistency (PPP 95% CI [−13.09, 36.89], p =.146) and Intentional 

Nonadherence (PPP 95% CI [−19.87, 26.11], p =.341) each had adequate fit to the data. 

There was no significant effect of group in predicting AET Forgetfulness/Inconsistency 

(B(SE) = −.20(.30), p =.346) nor AET Intentional Nonadherence (B(SE) = −.06(.14), p 
=.201). Among the covariates, there was a significant effect of radiation receipt (B(SE) = 

−.47(.13), p=.005) and of age (B(SE) = −.29(.09), p =.006) on Intentional Nonadherence, 

and of radiation receipt on Forgetfulness/Inconsistency (B(SE) = −.40(.25), p =.046), such 

that those who did not receive radiation were more likely to report greater Intentional 

Nonadherence and Forgetfulness/Inconsistency, and younger women were more likely to 

report greater Intentional Nonadherence.

Second, two models were run such that effects of relaxation training versus health 

education on both adherence factors were tested controlling for covariates. The models 

assessing effects on Forgetfulness/Inconsistency (PPP 95% CI [−18.99, 29.52], p=.349) 

and Intentional Nonadherence (PPP 95% CI [−11.43, 53.98], p=.122) each had adequate 

fit to the data. There was a significant effect of group in predicting AET Forgetfulness/

Inconsistency (B(SE) = .25(.14), p =.049) and AET Intentional Nonadherence (B(SE) = 

.31(.14), p =.018), such that those who received relaxation training reported significantly 

better adherence on both factors than did those who received health education. Among the 

covariates, there was a significant effect of radiation receipt on Intentional Nonadherence 

(B(SE) = −.41(.14), p=.006), and of age on Forgetfulness/Inconsistency (B(SE) = .15(.16), 

p =.001), such that those who did not receive radiation were more likely to report 

greater Intentional Nonadherence, and younger women were more likely to report greater 

Forgetfulness/Inconsistency.
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Finally, two models were run such that effects of CBT versus relaxation training on both 

adherence factors were tested controlling for covariates. The models assessing effects 

on Forgetfulness/Inconsistency (PPP 95% CI [−23.43, 26.67], p=.448) and Intentional 

Nonadherence (PPP 95% CI [−25.79, 32.90], p=.444) each had good fit to the data. There 

was a significant effect of group in predicting AET Forgetfulness/Inconsistency (B(SE) = 

−.47(.25), p =.031) and AET Intentional Nonadherence (B(SE) = −.31(.15), p =.027), such 

that those who received relaxation training reported significantly better adherence on both 

factors than did those who received CBT. Among the covariates, there was a significant 

effect of radiation receipt on Intentional Nonadherence (B(SE) = −.37(.14), p=.014), and 

Forgetfulness/Inconsistency (B(SE) = −.50(.23), p=.031), such that those who received 

radiation were more likely to report better adherence on both factors. See Table 4 for a 

summary of model fit and parameter estimates of all BSEM intervention effect models.

Discussion

The present study examined whether brief stress management interventions delivered in 

the post-surgical period influenced AET medication adherence behaviors in the long-term. 

Less than half of women in the current trial persisted with their AET medication at 8-year 

follow-up. Moreover, over half of the women reported at least some specific problems 

with adhering to their medication. This is consistent with prior literature suggesting that 

adherence declines over time[4, 5].

This trial demonstrated that participation in relaxation training was associated with 

better long-term adherence. This is evidence for the need of future interventions that 

aim to improve AET adherence by incorporating theoretically based behavioral change 

techniques[34, 35]. To date, the majority of interventions studied have consisted of written 

educational materials and reminder systems in the form of telephone calls and/or mailed 

letters; and no such interventions have proved efficacious[36–40]. This is consistent with our 

finding that health education did not improve adherence as compared to relaxation training. 

Although women in the health education condition received direct information regarding 

symptom management, the evidence of previous trials suggests that one-way communication 

is not sufficient for behavior change in AET adherence[36–40].

Future work should investigate the mechanisms by which relaxation training may improve 

adherence. It is plausible that relaxation training, which involves training in physical and 

psychological relaxation, is an effective coping mechanism for AET-related side effects. 

Given that 90% of women on AET experience somatic side effects[41], learning skills to 

relax the body, such as progressive muscle relaxation and diaphragmatic breathing, may 

improve physical well-being and decrease rates of non-persistence and non-adherence by 

decreasing some of these side effects or improving self-efficacy for symptom management. 

This is especially true given that the burden of physical side effects is consistently linked 

to worse AET adherence[8, 14, 28, 42–46]. In addition, it is possible that mindfulness-

based skills, another focus of our relaxation training condition, improve attention and 

awareness[47], thereby decreasing forgetfulness and inconsistency with AET adherence.

In assessing the intervention effects on self-reported adherence, effects emerged among 

covariates of age and radiation. Specifically, younger women and those who received 
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radiation were more likely to report greater levels of nonadherence. This is consistent 

with previous research that demonstrated women at the age extremes demonstrate the worst 

adherence [5, 28]. Less research has investigated the role of adjuvant treatment type (i.e., 

chemotherapy and/or radiation) in predicting adherence to AET, although there is some 

evidence that receiving either chemotherapy or radiation is related to better adherence [29]. 

It is plausible that there is an underlying construct that promotes a patient to both adhere 

to their AET medication and decide to undergo radiation treatment for their breast cancer. 

Specifically, it could be the case that an optimal level of anxiety relating to recurrence 

risk motivates women to decide to receive radiation and be adherent to AET, with too low 

anxiety leading to a lack of motivation and too high anxiety causing women to decline or be 

nonadherent to treatment. This may be an explanation for inconsistent results in the literature 

linking anxiety to adherence [8, 29, 48].

There are several limitations of the current analysis to consider when interpreting findings. 

First, there may have been a degree of selection bias to participate in the voluntary clinical 

trial, such that the sample may not be clinically generalizable. In addition, the study is 

limited in the use of a self-report, non-validated measure of AET adherence. Self-report 

measures are at risk of response and recall bias, which is especially true for this analysis 

given that the ETMUQ assessed both current and past adherence, and many women 

were reporting on adherence from years prior. However, prior work has demonstrated that 

most women show concordance on self-reported and objective (electronic pill bottle) AET 

adherence measures[49]. Also, factor analysis was utilized to establish the validity of the 

two factors emerging from the ETMUQ, and construct reliability was adequate on both 

factors. We also note that there was a significant difference across groups in long-term 

response rates, with those receiving relaxation training responding less than those receiving 

CBT and health education. It is therefore plausible that those patients in the relaxation 

training group who did respond differed in adherence from those who did not, impacting our 

results. However, there was a stronger effect of income on response rates, and at baseline 

patients in relaxation training also had significantly lower income than other groups, which 

may explain the lower response rates within this group.

The study is also limited in that there was a significant drop-off in assessment completion 

between T4 and T5 (8-year follow-up), such that only 59 of the 135 women completed the 

T5 assessment. This retention was expected due to a combination of morbidity/mortality 

and loss-to-follow-up, and was similar to retention rates observed in previous long-term 

follow-up studies[21]. However, factors influencing response rates may further bias the 

findings. We did not adjust for multiple comparisons given that these were planned and 

complementary comparisons; however, we recommend caution in interpreting these findings 

given our small sample size and encourage further testing of these hypotheses in a larger, 

well-powered cohort.

This analysis adds to the literature by demonstrating that relaxation training may have 

some impact on AET self-reported adherence in the long-term. Only a small number 

of trials to improve AET adherence have been conducted[36–40] and most neglect to 

incorporate theoretically based intervention components for behavior change. Current 

trials are underway that are attempting to bridge this gap and incorporate evidence-based 
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techniques[34, 35]. For example, one is testing the ability of a psychosocial intervention 

that incorporates relaxation training and other evidence-based psychological treatments with 

adherence counseling on AET adherence[34, 35]. Interventions that integrate psychological 

treatment to lower the volume of distress and provide specific adherence counseling have 

demonstrated efficacy in improving adherence and depression in other disease groups, 

including HIV[50] and type 2 diabetes[51]. Given the results of the current analyses, such 

trials for AET adherence are important to determine whether psychological intervention 

with adherence counseling is more effective than psychological treatment alone, as has been 

demonstrated within the HIV literature[52, 53]. A future large-scale, prospective randomized 

trial testing the impact on AET adherence of integrated relaxation training plus adherence 

counseling would give further insight into the efficacy of this intervention.

Over half of women with early stage, hormone-receptor positive breast cancer had 

difficulties adhering and persisting to AET in the long-term. There was a significant effect 

of stress management on self-reported adherence, such that women receiving brief relaxation 

training had significantly lower levels of Forgetfulness/Inconsistency and Intentional 

Nonadherence as opposed to women who received time-matched brief cognitive-behavioral 

therapy or health education. Future research should investigate whether relaxation training 

improves a patients’ self-efficacy to cope with the somatic symptoms related to AET 

adherence or improves focused attention. These findings illustrate the potential value of 

psychosocial interventions to improve AET adherence in the long-term.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Fig. 1. 
CONSORT Flow Diagram
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Fig. 2. 
Distributions of self-reported reasons for non-adherence at 8-year follow-up
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Table 1.

Baseline Medical and Demographic Variables by Group Condition (n=135)

Variable CBT (n=44) Relaxation Training (n=49) Health Education (n=42) Test Statistic P

Age at diagnosis (years) 54.84 (9.00) 54.08(12.12) 55.64(9.00) F(2,132) = 0.26 0.77

Years Education 16.09 (2.71) 14.98 (3.30) 15.46 (3.20) F(2,128) = 1.47 0.23

Household Income (thousands) 99.58 (70.36) 82.85 (62.94) 137.30(166.96) F(2,114) = 2.50
0.09

t

Race/Ethnicity χ2(6) = 7.25 0.30

 Non-Hispanic White 21 (48.8%) 16 (34.0%) 19 (45.2%)

 Hispanic 16 (37.2%) 25 (53.2%) 16 (38.1%)

 African-American 3 (7.0%) 2 (4.3%) 6 (14.3%)

 Other 3 (7.0%) 4 (8.5%) 1 (2.4%)

Partnered at Diagnosis 31 (72.1%) 28 (59.6%) 25 (59.5%) χ2(2) = 1.97 0.37

Stage at Diagnosis χ2(6) = 1.64 0.95

 Stage 0 6 (13.6%) 4 (8.2%) 5 (11.9%)

 Stage 1 26 (59.1%) 27 (55.1%) 24 (57.1%)

 Stage 2 10 (22.7%) 15 (30.6%) 10 (23.8%)

 Stage 3 2 (4.5%) 3 (6.1%) 3 (7.1%)

Positive Nodes 6 (14.3%) 14 (29.8%) 13 (31.7%) χ2(2) = 4.08 0.13

Surgery χ2(2) = 0.20 0.91

 Lumpectomy 21 (47.7%) 24 (49.0%) 22 (52.4%)

 Mastectomy 23 (52.3%) 25 (51.0%) 20 (47.6%)

Hormonal Status

 ER positive 40 (93.0%) 45 (97.8%) 360(94.7%) χ2(2) = 1.17 0.56

 PR positive 34 (82.9%) 39 (84.8%) 32 (88.9%) χ2(2) = 0.57 0.75

Days f/ Surgery to T1 34.05 (21.14) 38.45 (24.75) 37.43 (20.72) F(2,132) = 0.48 0.62

Received Radiation 23 (52.3%) 21 (45.7%) 24 (58.5%) χ2(2) = 1.45 0.49

Received Chemo 15 (34.1%) 20 (41.7%) 13 (31.7%) χ2(2) = 1.07 0.59

note. CBT = Cognitive Behavioral Therapy; ER = Estrogen Receptor; PR = Progesterone Receptor.

t
p < 1.0,

*
p < .05,

**
p < .01,

***
p < .001
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Table 2.

Group Assignment and Demographic Differences between Patients Who Completed versus Did Not Complete 

Long-Term (T5) Follow-up

Variable Completed (N=59) Did Not Complete (N=76) Test Statistic p

Group Assignment χ2(2) = 6.55 .04*

 CBT 20 (33.9%) 24 (31.6%)

 Relaxation Training 15 (25.4%) 34 (44.7%)

 Health Education 24 (40.7%) 18 (23.7%)

Stage at Diagnosis χ2(3) = 1.88 .60

 Stage 0 5 (8.5%) 10 (13.2%)

 Stage 1 33 (55.9%) 44 (57.9%)

 Stage 2 16 (27.1%) 19 (25.0%)

 Stage 3 5 (8.5%) 3 (3.9%)

Race/Ethnicity χ2(3) = 0.89 .84

 Non-Hispanic White 27 (46.6%) 29 (39.2%)

 Hispanic 23 (39.7%) 34 (45.9%)

 African-American 5 (8.6%) 6 (8.1%)

 Other 3 (5.2%) 5 (6.8%)

Income (thousands) 137.37 (142.13) 80.52 (66.94) F(1, 115) = 8.15 .01*

Age (years) 54.17 (9.21) 55.32 (10.92) F(1, 133) = 0.42 .52

note. CBT = Cognitive Behavioral Therapy.

t
p < 1.0,

*
p < .05,

**
p < .01,

***
p < .001
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Table 3.

Rates of Adherence Problems in Long-Term per ETMUQ by Group Condition (n=59)

Factor CBT (n=20) Relaxation Training (n=15) Health Education (n=24) Test Statistic p

Forgetfulness/Inconsistency χ2(2) = 6.53 0.04*

 Not Endorsed 8 (40.0%) 12 (80.0%) 11 (45.8%)

 Endorsed 12 (60.0%) 3 (20.0%) 13 (54.2%)

Intentional Nonadherence χ2(2) = 2.10 0.35

 Not Endorsed 13 (65.0%) 13 (86.7%) 18 (75.0%)

 Endorsed 7 (35.0%) 2 (13.3%) 6 (25.0%)

Any Adherence Problems χ2(2) = 6.36 0.04*

 Not Endorsed 6 (30.0%) 11 (73.3%) 9 (37.5%)

 Endorsed 14 (70.0%) 4 (26.7%) 15 (62.5%)

note. ETMUQ= Endocrine Therapy Medication Usage Questionnaire; CBT = Cognitive Behavioral Therapy.

t
p < 1.0,

*
p < .05,

**
p < .01,

***
p < .001
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Table 4.

Model Fit and Parameter Estimates of Intervention Effects using Bayesian SEM

Model Fit Statistics Estimates of Intervention Effects

No. of Free 
Parameters

95%CI for difference of 
Chi-square values

PPP B Posterior SD p-value

CBT v. Health Education

 Intentional Nonadherence 19 [−19.87, 26.12] .341 −.06 .14 .33

 Forgetfulness/Inconsistency 19 [−13.08, 36.89] .146 −.20 .30 .20

Relaxation Training v. Health 
Education

 Intentional Nonadherence 19 [−11.43, 53.94] .122 .31 .14 .02*

 Forgetfulness/Inconsistency 19 [−18.99, 29.52] .349 .25 .14 .05*

CBT v. Relaxation Training

 Intentional Nonadherence 19 [−25.80, 32.90] .444 −.31 .15 .03*

 Forgetfulness/Inconsistency 19 [−23.43, 26.67] .448 −.47 .25 .03*

note. CBT = Cognitive Behavioral Therapy; PPP= Posterior p-value.

t
p < 1.0,

*
p < .05,

**
p < .01,

***
p < .001
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