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Abstract The treatment of chronic illness, and the pre-

vention of disease progression and recurrence, often

involve long-term adherence to prescription medications in

breast cancer. Despite the survival benefit of endocrine

therapies, nonadherence remains high. In this study, we

examined barriers to and facilitators of endocrine therapy

adherence among women with breast cancer (n = 1371).

Participants currently taking tamoxifen or aromatase inhi-

bitors were recruited from Dr. Susan Love Research

Foundation’s Army of Women� Registry. Participants

responded online to open-ended and close-ended questions

about thoughts, feelings, and behaviors relevant to endo-

crine therapy. Two weeks later, women were invited to

complete a second online questionnaire regarding current

endocrine therapy adherence. Approximately one-third

(36 %) of participants reported the presence of factors that

make endocrine therapy difficult; reporting any barrier to

medication adherence was significantly associated with

nonadherence (P\ 0.001). In addition, 31 % of women

used one or more strategies to maintain their motivation to

adhere and the use of cognitive self-talk (e.g., thoughts

regarding endocrine therapy efficacy) was related to higher

adherence. Hierarchical linear regressions revealed a sig-

nificant behavioral barrier 9 behavioral facilitator inter-

action (P\ 0.05); participants who endorsed a behavioral

barrier in the absence of a behavioral facilitator reported

the lowest adherence. Findings suggest that a sizeable

minority of women face barriers to taking endocrine ther-

apy, which are associated with nonadherence.
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Breast cancer is a leading cause of death for women in the

United States [1]. Endocrine therapies have improved

prognosis for the approximately 70 % of women with

estrogen- and progesterone-receptor positive tumors [2].

Five years of endocrine therapy was the standard pre-

scription until recently but a minimum of 10 years of

endocrine therapy after primary treatment is now consid-

ered standard for some patients, making adherence partic-

ularly challenging [3]. Adherence among women with

breast cancer is critical because nonadherence (i.e., failure

to take the medication as directed) and nonpersistence (i.e.,

failure to take the medication for the prescribed duration)

predict lower survival [4–6]. A systematic review of 29

studies revealed a 12–59 % prevalence of nonadherence for

tamoxifen and 9–50 % prevalence of nonadherence for

aromatase inhibitors (AIs). After 5 years, nonpersistence

ranged from 31 to 73 % [7]. High nonadherence and non-

persistence, coupled with the potential benefits of adher-

ence, render it essential to investigate and address barriers

to and facilitators of optimal adherence.
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Significant correlates of nonadherence include age

(B45 and C85 years) [8], medication costs [9, 10], comor-

bidity [9], and side effects [11–13]. In a qualitative study,

women who reported higher adherence expressed a belief that

bothersome side effects were outweighed by reduced risk of

recurrence [14]. A quantitative study revealed that nonad-

herence was associated with a belief that there was nothing to

be gained from taking tamoxifen, whereas adherence was

associated with the belief that tamoxifen stops the cancer

progression [12]. The original cross-sectional study from

which data for the present study are drawn revealed that

nonadherence is significantly associated with lower perceived

socioeconomic status, a prior switch in endocrine therapies, a

poorer relationship with the oncologist, and lower perceived

need for and more negative emotions regarding endocrine

therapy [15]. The present study seeks to build on those

findings to characterize the barriers women face while taking

endocrine therapy and how they overcome them.

Barriers are defined, for the purposes of this study, as

factors that have the potential to interfere with endocrine

therapy adherence [16–19]. Barriers in the cognitive domain

include thoughts about the inefficacy of the treatment or the

inconvenience of taking a medication daily, for example.

Affective barriers include negative emotions about endo-

crine therapy (e.g., hatred of the pill, fear of potential side

effects). Behavioral barriers involve observable actions that

make adherence less likely (e.g., putting pills out of sight).

Barriers may also involve relationship factors, for example,

patients from families in conflict report lower adherence

than those from cohesive families [20].

Acting to overcome barriers, cognitive facilitators

include thoughts such as, ‘‘Taking my endocrine therapy

will reduce the likelihood of recurrence.’’ Affective facil-

itative processes include positive emotions about endocrine

therapy (e.g., happiness at having an effective treatment,

feeling grateful to be alive). Behavioral facilitative strate-

gies involve observable actions that make adherence more

likely, for example, keeping a medication log.

In a sample of 1371 current endocrine therapy users, we

tested the hypothesis that barriers would be associated with

lower adherence, but facilitators could offset the presence

of barriers (i.e., barrier 9 facilitator interaction). We

explored whether the three domains (cognitive, affective,

behavioral) of barriers and facilitators explain unique

variance in medication adherence.

Method

Participants

Approximately 51,000 women with breast cancer were

invited via email to participate, of whom 2341 indicated

interest and met eligibility criteria (i.e., female, at least

18 years of age diagnosed with breast cancer; currently

taking, or have taken in the last 12 months tamoxifen

(Nolvadex), anastrazole (Arimidex), exemestane (Aro-

masin) or letrozole (Femara); able to complete an online

survey; and lives in the United States). Of the 2086 current

users of endocrine therapy, 1371 (66 %) completed a sec-

ond survey regarding medication adherence and were

included in analyses.

Procedure

Upon Institutional Review Board approval, participants

were recruited by email from Dr. Susan Love Research

Foundation’s Army of Women� Registry, which included

approximately 51,000 women diagnosed with breast can-

cer. In January 2012, a mass emailed invitation included a

description of endocrine therapies (i.e., ‘‘Endocrine thera-

pies such as tamoxifen, anastrazole, exemestane, or letro-

zole are medications for breast cancer that block or remove

hormones’’), described the study’s purpose as gathering

information ‘‘to understand women’s thoughts, feelings,

and behaviors relevant to taking endocrine therapies,’’ and

requested interested women to affirm eligibility criteria.

Eligible women were directed to an online survey. Two

weeks later, women currently taking endocrine therapy

were asked to complete an online adherence questionnaire.

Measures

We collected information on women’s self-reported age,

race/ethnicity, education, marital status, employment, per-

ceived financial status [21], cancer diagnosis date and

stage, endocrine therapy type and duration, menopausal

status, and medication payment method.

Cancer treatment-related symptoms

The Breast Cancer Prevention Trial (BCPT) symptom scales

[22] were administered, with added items for AI side effects

[23]. Participants responded if they had been bothered by

any of 47 symptoms during the past 4 weeks (no; yes,

related to my endocrine therapy; yes, not related to my

endocrine therapy). Of the two resulting subscales (side

effects attributed to endocrine therapy and symptoms not

attributed to endocrine therapy), the total number of both-

ersome side effects attributed to endocrine therapy was used.

Negative and positive emotions regarding endocrine

therapy

Participants rated the extent to which ten items, adapted

from items for affective proprieties of attitudes [24],
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described their emotions toward endocrine therapy (i.e.,

does not describe, slightly describes, definitely describes).

Negative and positive emotions were, respectively, sad,

annoyed, tense, reluctant, angry (a = 0.83), and happy,

calm, enthusiastic, comforted, accepting (a = 0.81).

Patient-oncologist relationship quality

The 10-item working alliance inventory short client form

was completed regarding participants’ current oncologist

(1 strongly disagree, 5 strongly agree) [25–27]. Internal

consistency was a = 0.93.

Barriers and facilitative strategies regarding endocrine

therapy

Barriers to and facilitative processes for endocrine therapy

use were assessed using five dichotomous and five follow-

up open-ended questions: (1) Are there any factors that

make taking your endocrine medication difficult? (yes/no);

what specific strategies, if any, do you use to overcome

those barriers?; (2) Are there any strategies you use to

increase your motivation to continue taking your endocrine

medication? (yes/no); if you answered ‘‘yes,’’ then please

describe briefly. (3) We are interested in the things that

people tell themselves (self-talk) that may help with per-

sonal motivation for continuing to take medication. Do you

say anything to yourself to keep up your motivation to take

your pills? (Yes/No); if you answered ‘‘yes,’’ then please

describe briefly. (4) When you think about your motivation

for taking your endocrine medication, does anything a

doctor said to you come to mind and influence your

motivation to continue? (yes/no); if you answered ‘‘yes,’’

then please describe what that doctor said that influenced

you. (5) Does anything anyone else said (a friend, family

member, or other patient) come to mind and influence your

motivation to continue taking your medication? (yes/no); if

you answered ‘‘yes,’’ then please describe what was said

that influenced you.

Codes for qualitative responses were created by the first

author to reflect domains from the larger literature on

medication adherence, endocrine therapy adherence, the

health belief model, and the theory of planned behavior

[15, 20, 28–32]. The authors and their research team

reviewed and revised the codes, informed by their clinical

and empirical expertise in medication adherence, breast

cancer, and endocrine therapy. Qualitative responses were

coded for type (facilitator, barrier), domain (cognitive,

affective, behavioral), valence (positive, negative), pres-

ence or absence of interpersonal themes (close other,

healthcare professional), and content (recurrence, side

effects). The codes are dichotomous (0 absent, 1 present),

and it is possible for one response to receive multiple codes

(e.g., both affective and behavioral). The first author and a

trained research assistant coded the responses, with percent

agreement ranging from 94.4 to 97.4 % on each item.

Disagreements were resolved through discussion. Com-

posite variables were created: cognitive barrier, affective

barrier, behavioral barrier, recurrence barrier, side effects

barrier, family/loved one barrier, and medical professional

barrier. The same composites were created for facilitators.

A mixed variable (presence of both barrier and facilitator)

was created for side effects to more accurately capture the

content of women’s responses.

Adherence

An adapted 8-item version of the Morisky Medication

Adherence Scale was used [33]. The Morisky scale has

good predictive utility for measuring medication adherence

across diseases [34]. Self-report questionnaires of medi-

cation adherence show moderate concordance with non-

self-report adherence measures [35]. A likert-type scale

was used for responses (1 never, 5 always). The item,

‘‘When you feel better do you sometimes stop taking your

medicine?’’ was excluded as not relevant to the experience

of endocrine therapy. Two items reflecting intentional

nonadherence relevant to endocrine therapy were added:

(1) I alter the dose of my current endocrine therapy from

what has been prescribed by my doctor; (2) I decide to miss

a dose of my current endocrine therapy. Higher scores

indicate greater nonadherence.

Statistical analyses

Descriptive statistics were computed for demographic and

medical data, cancer treatment-related symptoms, and

coded barriers and facilitators. Zero-order correlations

were examined to determine additional covariates.

In multiple hierarchical linear regressions, adherence

scores were regressed on demographic and medical char-

acteristics (i.e., age, financial status, education, number of

medications, switch in therapies), relevant psychosocial

(i.e., patient-physician relationship quality) and endocrine

therapy-specific variables (i.e., perceived need for long-

term endocrine therapy, negative emotions regarding

endocrine therapy), and barrier and facilitator variables.

The first step included demographic and medical charac-

teristics. The second step included significant predictors in

the parent study [15]. The third step included barrier and

facilitator variables, with separate regressions performed

for each. Note that the affective barriers and facilitators

were included in analyses but not their interactions with

cognitive and behavioral domains, owing to small cell

sizes. Hierarchical regressions were also performed with-

out the second step in the model, to determine the
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predictive utility of barrier and facilitator variables without

controlling for significant predictors from the parent study.

Results

Sample characteristics

On average, participants (n = 1371 current endocrine

therapy users) were 56 years old, diagnosed for nearly

5 years, and had early-stage diseases (refer to Stanton et al.

2014 for Table) [15]. The majority of participants were

non-Hispanic white (93 %), employed (57 %), married

(76 %), and had completed college (73 %). On average,

women had been taking their current endocrine therapy for

2 years and 49 % of women had switched from another

endocrine therapy; anastrazole was the most commonly

prescribed therapy.

Descriptive statistics for barriers and facilitative

processes

On close-ended questions, 36 % of participants responded

‘‘yes’’ to the question regarding factors that make endo-

crine therapy difficult, and 31 % of participants reported

using strategies to increase motivation to continue taking

the medication (Table 1). To close-ended questions

regarding strategies to increase motivation to adhere,

46.6 % of participants reported using self-talk, 59.7 %

recalled something said by a doctor, and 24.4 % recalled

something said by a family member, friend, or another

patient. Further analysis of the responses revealed 29 % of

the women using self-talk referenced recurrence and

46.5 % of the women recalling something said by a doctor

referenced recurrence. Examples of self-talk referencing

recurrence are: ‘‘I have to go with what is known at this

time, and currently this medication is thought to help

reduce recurrence’’ and ‘‘I remind myself of the real risk of

recurrence/metastasis.’’ Examples of comments made by a

doctor that women recalled include, ‘‘As soon as I met with

the oncologist, he said that the Arimidex would be the

major player in preventing recurrence. That was good

enough for me’’ and ‘‘He gave me the statistics on cancer

recurring with or without taking the medication specific to

my type of breast cancer.’’ In response to the open-ended

question regarding barriers, 43 % of women mentioned

side effects. Example responses regarding side effects

include: ‘‘I have osteopenia and I get a shot twice a year for

it’’ and ‘‘I haven’t figured it out yet but I’m working on it. I

have terrible insomnia, joint pain, and still have hot flashes

(at night) and I still don’t know how to resolve these

symptoms so I can sleep because I can’t replace the

hormones.’’

Adherence regressed on presence (vs. absence) of barriers

and facilitative strategies

The adherence score was regressed on presence of barriers

and facilitative processes. Statistically significant predic-

tors from the parent study remained significant. The final

regression model accounted for 17 % of the variance in

nonadherence (Table 2). Psychosocial and endocrine-

specific factors accounted for the largest proportion of

variance (13 %), followed by medical/demographic vari-

ables (3 %) and barriers and strategies (1 %). The bar-

rier 9 facilitator interaction was nonsignificant. When

psychosocial and endocrine therapy-specific factors were

not included in the model, the model explained 6 % of the

variance (Table 3). Reporting any barrier to the medication

adherence was significantly associated with nonadherence

(P\ 0.001), but reporting the use of any strategy to

increase motivation was not (Table 3).

Table 1 Dichotomous responses to close-ended questions about barriers to and strategies for endocrine therapy adherence

Question Yes No

Are there any factors that make taking your endocrine medication difficult? (n = 1354) 487 (36 %) 867 (64 %)

Are there any strategies you use to increase your motivation to continue taking your endocrine medication?

(n = 1350)

418 (31 %) 932 (69 %)

We are interested in the things that people tell themselves (self-talk) that may help with personal motivation

for continuing to take medication. Do you say anything to yourself to keep up your motivation to take your

pills? (n = 1351)

629 (47 %) 722 (53 %)

When you think about your motivation for taking your endocrine medication, does anything a doctor said to

you come to mind and influence your motivation to continue? (n = 1356)

809 (60 %) 547 (40 %)

Does anything anyone else said (a friend, family member, or other patient) come to mind and influence your

motivation to continue taking your medication? (n = 1356)

328 (24 %) 1028 (76 %)
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Adherence regressed on presence (vs. absence) of side

effect-related barriers and facilitative strategies

Self-reported adherence was regressed on presence of

barriers and facilitative processes related specifically to

side effects. The final regression model accounted for

4 % of the variance in nonadherence. Medical/demo-

graphic variables and side effect-related barriers and

facilitators each accounted for 2 % of the variance in

nonadherence. Reporting the presence of a side effect-

associated barrier was related to greater nonadherence

(P\ 0.05) but reporting a side effect-associated facili-

tative strategy or both a side effect-associated barrier and

facilitative strategy (mixed) were not. An example from

the data of a side effects-related barrier is, ‘‘I recently

stopped taking Arimidex for the past 3 months, angry

with the side effects.’’ Side effects related facilitative

strategies involve comments about how women have

overcome a side effects barrier (e.g., ‘‘I found that taking

tamoxifen at night before I go to bed has helped with the

headaches I would get’’). An example of a mixed

statement that includes both a side effects-related barrier

and facilitative strategy is, ‘‘I tell myself that I’m still

here to have the side effects—which seems better than

the alternative.’’

Interactions between barriers and facilitators

Adherence regressed on cognitive and behavioral barriers

and facilitators

The regression model is the same as previously described,

except for alterations to the third and fourth steps. In the

third step, cognitive and behavioral barriers and facilitators

were entered into the model. In the fourth step, a cognitive

interaction term, a behavioral interaction term, and cogni-

tive and behavioral interaction terms were entered into the

model. The cognitive facilitator 9 behavioral barrier

interaction was excluded because of high multicollinearity

with other predictors.

Table 2 Self-reported

endocrine therapy adherence

regressed on hypothesized

contributors to nonadherence

including medical and

demographic factors, endocrine

therapy-specific factors, and

barriers to and strategies for

endocrine therapy adherence

(adapted Morisky Adherence

Scale)

Predictor r DR2 B SE b P

Step 1 0.03 \0.001

Age -0.07** 0.006 0.01 0.03 0.431

Financial status 0.10** 0.22 0.08 0.09 0.005

Education -0.05 -0.12 0.08 -0.05 0.142

Switch therapies -0.08** -0.37 0.13 -0.09 0.004

# other medications -0.04 -0.07 0.04 -0.06 0.072

Step 2 0.13 \0.001

Patient-oncologist relationship -0.24** -0.04 0.01 -0.14 \0.001

Necessity belief -0.33** -0.19 0.03 -0.19 \0.001

Endocrine therapy-related negative emotions 0.30** 0.10 0.03 0.12 0.001

Step 3 0.01 0.071

Any barrier 0.18** 0.33 0.14 0.08 0.023

Any strategy 0.03 -0.07 0.14 -0.02 0.634

* Correlation is significant at the 0.05 level (2-tailed); ** Correlation is significant at the 0.01 level (2-

tailed)

Table 3 Self-reported

endocrine therapy adherence

regressed on hypothesized

contributors to nonadherence

including medical and

demographic factors and

barriers to and strategies for

endocrine therapy adherence

(adapted Morisky Adherence

Scale)

Predictor r DR2 B SE b P

Step 1 0.03 \0.001

Age -0.07** 0.00 0.01 0.00 0.997

Perceived financial status 0.10** 0.25 0.08 0.11 0.001

Education -0.05 -0.10 0.08 -0.04 0.209

Switch therapies -0.08** -0.41 0.13 -0.10 0.002

# other medications -0.04 -0.08 0.03 -0.08 0.023

Step 2 0.03 \0.001

Any barrier 0.18** 0.68 0.13 5.11 \0.001

Any strategy 0.03 0.04 0.139 0.28 0.783

* Correlation is significant at the 0.05 level (2-tailed); ** Correlation is significant at the 0.01 level (2-

tailed)
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Of the demographic/medical and endocrine therapy-

specific variables, only perceived endocrine therapy neces-

sity and endocrine therapy-related negative emotions

remained significant predictors of adherence (Table 4) [15].

The presence of a behavioral barrier also was associated with

greater nonadherence (P\ 0.05). Examples of behavioral

barriers include, ‘‘I was taking 4 tablets of Aleve everyday

for joint pain. This contributed to GI problems… and I was

always uncomfortable with the idea of taking that dose

chronically. Exercise did not alleviate the pain beyond the

time I was moving’’ and ‘‘avoid the medication.’’ The

behavioral barrier 9 facilitator interaction was significant

(P\ 0.01) (Fig. 1). Simple effects for the relation between

nonadherence and behavioral barriers were tested at the

values that indicate the absence (0) and presence (1) of

behavioral facilitators. The presence of a behavioral barrier,

in the absence of a behavioral facilitator, was associatedwith

lower adherence, [F (1, 453) = 19.735,P\ 0.001] such that

participants with a behavioral barrier and no facilitator had

the lowest adherence. In the absence of behavioral barriers,

behavioral facilitator endorsement was not associated with

adherence, [F (1, 453) = 1.473, P = 0.226].

Facilitators and medication adherence

Adherence regressed on facilitative strategies

for endocrine therapy adherence

Identical hierarchical multiple regressions with close-

ended and open-ended facilitator items yielded no evidence

for significant relations of facilitative strategies with

adherence, with one exception. In response to an open-

ended question regarding self-talk, cognitive (but not

behavioral or affective) facilitators were associated with

greater adherence, b = -0.10, P\ 0.05, when psychoso-

cial and endocrine therapy-related variables were included

and b = -0.14, P\ 0.01 when they were not.

Table 4 Self-reported

endocrine therapy adherence

regressed on hypothesized

contributors of nonadherence

including medical and

demographic factors, endocrine

therapy-specific factors,

cognitive and behavioral

barriers to and facilitators of

endocrine therapy adherence,

and interactions between

cognitive and behavioral

barriers and facilitators in

response to the first open-ended

question regarding barriers and

facilitators (adapted Morisky

Adherence Scale)

Predictor r DR2 B SE b P

Step 1 0.02 0.217

Age -0.07** 0.02 0.02 0.08 0.122

Perceived financial status 0.10** 0.17 0.14 0.06 0.218

Education -0.05 -0.13 0.17 -0.04 0.551

Switch in therapy -0.08** -0.40 0.26 -0.08 0.096

Other medications -0.04 -0.07 0.09 -0.04 0.326

Step 2 0.14 \0.001

Patient-oncologist relationship quality -0.24** -0.03 0.02 -0.09 0.132

Perceived endocrine therapy necessity -0.33** -0.27 0.06 -0.25 \0.001

Endocrine therapy negative emotions 0.30** 0.13 0.05 0.13 0.030

Step 3 0.02 0.127

Cognitive barrier -0.01 -1.82 1.05 -0.33 0.077

Cognitive facilitator -0.09 -1.89 0.90 -0.30 0.068

Behavioral barrier 0.03 7.56 2.49 1.30 0.013

Behavioral facilitator 0.04 -1.14 1.06 -0.23 0.198

Step 4 0.02 0.058

Cognitive barrier 9 facilitator -0.07 1.76 1.18 0.30 0.193

Behavioral barrier 9 facilitator -0.13** -7.52 2.62 -1.26 0.007

Cognitive barrier 9 behavioral facilitator -0.05 5.72 2.95 0.86 0.567

* Correlation is significant at the 0.05 level (2-tailed); ** Correlation is significant at the 0.01 level (2-

tailed)

Cognitive facilitator 9 behavioral barrier interaction removed from the model due to high multicollinearity

Fig. 1 Behavioral facilitator and behavioral barrier interaction pre-

dicting self-reported nonadherence *P\ 0.001. Adapted Morisky

Adherence Scale
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Discussion

In the present study, we sought to document barriers

women diagnosed with breast cancer face when adhering

to endocrine therapy, examine how women overcome

barriers to maintain adherence, and document their

facilitative strategies. Findings from 1371 women who

were currently taking endocrine therapy indicate that a

substantial minority of women report experiencing barri-

ers to adherence (36 %) and using strategies to maintain

adherence (31 %). In response to close-ended (yes/no)

questions about specific facilitative strategies, the largest

proportion of participants reported recalling something a

doctor had said (60 %). Previous research also empha-

sizes the importance of the physician-patient relationship

for endocrine therapy adherence [e.g., 15, 36]. Despite the

large number of women reporting recalling something a

doctor said to maintain adherence, medical professional

facilitators did not significantly explain any additional

variance over and above demographic/medical, psy-

chosocial, and endocrine therapy-specific variables in

nonadherence.

Of note, far fewer women reported recalling something

another person (i.e., friend, family member, another patient)

said to them to maintain adherence, and no interpersonal

variable was related significantly to adherence. This finding

is inconsistent with the research on the robust links between

social support and adherence [20]. The item regarding others

only addressed things that others said to increase motivation,

leaving out things others may have done to facilitate

adherence, such as picking up the medication from the

pharmacy. Specific interpersonal factors that promote

adherence to endocrine therapy require further study.

Citing cognitive facilitators in response to a question

regarding self-talk was a statistically significant predictor of

adherence. Cognitive facilitators frequently included

thoughts about the efficacy of endocrine therapy (e.g., the

medicine reduces my chances of recurrence). Along with a

result from the parent study that a belief in the necessity of

endocrine therapy is associated with greater adherence, this

finding suggests that encouraging women to remind them-

selves about why they are taking the medication might

bolster adherence.

Research suggests the predictive utility of addressing

barriers to and benefits of engagement in preventive health

behaviors, such as medication adherence [31]. Findings

from the present study are largely consistent with this

research, at least with regard to the importance of barriers.

In particular, if women endorsed having any barriers, they

were less likely to adhere to endocrine therapy. Thus, the

use of a single question addressing the presence of barriers

to signal nonadherence is of clinical importance.

Examination of interactions between domains of barriers

and facilitators revealed the potential importance of

behavioral barriers and facilitators. Participants who

endorsed a behavioral barrier and no facilitator reported the

greatest nonadherence as compared to women in the other

three quadrants (i.e., no behavioral barrier and no behav-

ioral facilitator, no behavioral barrier and a behavioral

facilitator, a behavioral barrier and a behavioral facilitator).

The presence of a behavioral barrier and no corresponding

behavioral facilitator is the most problematic as those

women have a barrier to taking their medication but are

lacking an appropriate facilitative strategy.

A primary limitation of this study is its cross-sectional

and correlational design, which precludes causal inference;

longitudinal and intervention research is essential. Second,

although self-reported adherence is positively correlated

with objective adherence measures, self-report tends to

overestimate adherence [37]. The women in this sample

reported high adherence: 97 % reported that they were at

least 80 % adherent in the prior month [15]. However, even

in this sample, variation in adherence remained evident

with only 61 % of women reported being 100 % adherent

during the last month. The use of self-report also allowed

for a large sample of geographically diverse women in the

United States, although it must be noted that women were

largely well educated, older, relatively affluent, and non-

Hispanic white. The sample was not unlike other samples

in which endocrine therapy adherence has been studied

[e.g., 8, 12, 38, 39], and white women and older women

have the highest incidence of breast cancer overall in the

United States [1]. However, it is vital to exercise caution

when generalizing the current findings to diverse groups.

Taken collectively, findings suggest that a substantial

minority of women face barriers to adherence, that barriers

are associated with nonadherence, and that distinctions

between cognitive and behavioral domains of barriers and

facilitators are important for understanding and potentially

promoting endocrine therapy adherence. Findings also

suggest new avenues for inquiry. Specifically, under-

standing the interactions of behavioral, cognitive, and

affective domains of barriers and facilitators on adherence

is recommended. Moreover, the utility of such catego-

rization of barriers and facilitators requires further study.

Further examination is warranted in both cancer survivors

and populations managing different diseases for whom the

medication adherence is similarly important for optimal

health, including consideration of interventions to encour-

age the use of facilitators among women with barriers to

optimize adherence.
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