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Abstract

Background—While poor adherence to hormonal therapies such as aromatase inhibitors (Als) is
widely documented, less is known about whether health beliefs predict treatment non-adherence.
This study aimed to evaluate the relationship between health beliefs (perceived susceptibility to
breast cancer, perceived benefits of Al treatment, perceived barriers to Al treatment) and
adherence to Als.

Methods—Postmenopausal women with early stage estrogen receptor positive breast cancer who
were currently on an Al completed the three-factor Health Beliefs and Medication Adherence in
Breast Cancer (HBMABC) scale and questionnaires about their demographics and symptoms.
Adherence data (treatment gaps and premature discontinuation) were abstracted from participants’
medical charts. Logistic regression analyses were conducted to evaluate the relationship between
health beliefs and adherence.
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Results—Among 437 participants, 93 (21.3%) were non-adherent. Those who perceived greater
barriers to their Al treatment were more likely to display Al non-adherence behaviors by the end
of their treatment period than those who reported fewer barriers to Al therapy (adjusted odds ratio
1.71, 95% confidence interval: 1.03 — 2.86, p= 0.04). In contrast, perceived susceptibility to
cancer recurrence and perceived benefits of Als did not predict Al adherence. Minorities had lower
perceived susceptibility to breast cancer recurrence and higher perceived barriers to Al treatment
(0 < 0.05 for both).

Conclusions—Greater perceived barriers predicted non-adherence to Als. Interventions
addressing women’s negative beliefs about the challenges of Al treatment are needed to help
optimize adherence in breast cancer survivors.

Condensed abstract

Aromatase inhibitors (Als) are a life-saving treatment for post-menopausal breast cancer survivors,
yet non-adherence is a prevalent problem. Results of this study demonstrate that patients’ health
beliefs, a potentially modifiable psychological factor, predict Al adherence over the course of five
years of treatment.
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Introduction

For many women with breast cancer, treatment does not end with chemotherapy, radiation,
or surgery. After completing their primary treatments, survivors of hormone dependent
breast cancer are often prescribed oral adjuvant hormonal therapy, including selective
estrogen receptor modulators (e.g., tamoxifen, raloxifene) or aromatase inhibitors (Als). For
post-menopausal women, Als are considered the front-line medication for preventing breast
cancer recurrence [1, 2].

Despite the efficacy of Als, many women do not fully adhere to their medication regimen
and even discontinue prematurely. A systematic review of adherence rates to endocrine
therapy found that 9-50% of Al patients were non-adherent [3]. The consequences of non-
adherence can be devastating: Stopping Al treatment prematurely, as well as taking breaks
from the treatment, have each been found to be associated with higher risk of cancer
recurrence and mortality [4].

Risk factors for Al non-adherence that have been investigated include demographic, cancer,
and symptom variables, including race, age, education level, income, cancer stage, joint
pain, etc. [5-9, 3]. Findings from this research enhance our understanding of which patients
may be most likely to non-adhere to Als, but since many of these factors are not modifiable
(such as age), or at least cannot be changed by the health care system (such as income), it is
important to identify factors on which clinicians can intervene.
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One potentially modifiable factor that may play a role in predicting adherence to Als is
health beliefs. Three major components of the health belief model include perceived
susceptibility, perceived benefits, and perceived barriers [10]. Each of these reflects key
elements of the mental calculations an individual makes before taking action to avoid a
negative health outcome. Some or all of these constructs have been shown to be associated
with adherence behaviors among breast cancer survivors [11, 12]. For example, breast
cancer survivors who perceive tamoxifen to have greater benefits than risks are more likely
to adhere to their treatment than those who perceive the opposite [12]. The relationship
between health beliefs and Al adherence, however, is currently unknown, and given that
tamoxifen and Als have different side effect profiles, it is reasonable to speculate that
survivors may hold different beliefs about Als [13].

In this study, we hypothesized that breast cancer survivors with greater perceived benefits of
Als, greater perceived susceptibility to breast cancer recurrence, and lower perceived
barriers to taking Als would be more likely to adhere to Als. As a secondary aim, we also
evaluated whether health beliefs differed by key demographic and medical variables.

Participants and Methods

Measures

Participants were drawn from the Wellness after Breast Cancer (WABC), an ongoing cohort
study of postmenopausal breast cancer survivors who had been prescribed Als and were
consented between March 2008 and July 2009 [14]. We chose this time frame to ensure all
participants in this study had an opportunity to complete the five years of prescribed Al
therapy. Inclusion criteria for WABC were as follows: (1) female sex, (2) age 18 or older, (3)
postmenopausal status, (4) stage I-111 hormone receptor positive breast cancer, (5) use of a
third-generation Al, (6) completion of all chemotherapy and/or radiotherapy at least one
month prior to survey date, and (7) ability to provide informed consent in English.
Recruitment took place at a breast cancer clinic at an academic teaching hospital. The study
was approved by the Institutional Review Board of the University of Pennsylvania.

Analysis focused on participants who were on an Al at the time of the survey (n = 437).
Adherence outcome data and most clinical variables were gathered from participants’
medical charts. Other variables came from the WABC baseline survey that participants
completed.

Adherence—Adherence information was abstracted from participants’ medical charts.
Oncology progress notes and telephone calls that dated from the day the participant
completed the WABC survey to the end-date of their prescribed Al treatment (typically five
years) were searched for medication-related events. Treatment interruptions (defined as any
time off an Al during the prescribed treatment) and premature discontinuation (defined as
stopping the Al entirely before the prescribed treatment end-date) were both considered
forms of non-adherence and grouped together into one binary outcome variable (“adherent”
versus “non-adherent”). Discontinuations after breast cancer recurrence or metastasis were
not considered non-adherence events.
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Premature discontinuation and treatment interruptions were abstracted from medical records.
Raters were trained to do the abstractions on a different data set until they achieved strong
inter-rater reliability with an experienced rater (kappa statistic > 0.70 for each category).
Adherent behavior was coded as 0 and non-adherence was coded as 1. Subsequently, 12.5%
of cases were independently re-abstracted by one of two additional raters; interrater
reliability was good to excellent (0.78 — 1.00) for both categories of non-adherence.

Health Beliefs—At study entry, all participants completed the Health Beliefs and
Medication Adherence in Breast Cancer (HBMABC) scale, a measure adapted from the
Champion Health Belief Model Scales (CHBMS) for Mammography Screening (with
permission from the author). Each item consists of a Likert-type scale ranging from 1
(strongly disagree) to 5 (strongly agree). To determine the factor structure of the scale, we
randomly split the sample into two and conducted an exploratory factor analysis (promax
rotation) using the first subsample. We followed this with a confirmatory factor analysis to
determine whether the solution from the exploratory analysis fit the data for the second
subsample.

For the exploratory factor analysis, the pattern of factor loadings as well as the scree plot of
eigen values indicated a three-factor solution. Three items were deleted due to lack of
salience (factor loading below 0.4) or because when they were removed, the internal
consistency of the subscales improved. Factor loadings and communalities are displayed in
Table 1. The three factors identified mapped onto the theoretical constructs that informed the
development of the HBMABC: perceived susceptibility, perceived benefits, and perceived
barriers. In the context of Als, susceptibility reflects a survivor’s sense of vulnerability to
breast cancer recurrence, perceived benefits represent survivors’ beliefs about the efficacy of
Als, and perceived barriers captures the difficulties survivors feel they face in adhering to
their Al treatment.

For the confirmatory factor analysis, we examined multiple indices to determine the
goodness of fit of the three-factor solution for the second subsample: the X2/df ratio, the
Comparative Fit Index (CFI), the Tucker-Lewis Index (TLI), and the root mean square error
of approximation (RMSEA). The results indicated that the factor structure had a reasonable
fit to the data (X2/df = 2.13; CFI = 0.98; TLI = .98; RMSEA = .07 [90% confidence interval
0.06 — 0.9]) [15]. Cronbach’s alphas for the three subscales (using the entire sample) were
0.87 (Perceived Susceptibility), 0.77 (Perceived Benefits), and 0.83 (Perceived Barriers).
The full range of scores was represented on both the Perceived Susceptibility and Perceived
Benefits subscales (both 3 to 15) and on the Perceived Barriers subscale (8 to 40). Two of
the three subscales were highly skewed, therefore all subscales were dichotomized into low
and high categories using a median split. A score of eight or below (out of 15) on the
Perceived Susceptibility subscale indicates low perceived susceptibility to cancer recurrence;
a score of 11 or below (out of 15) on the Perceived Benefits subscale indicates low perceived
benefits to Als; and a score of 12 or below (out of 40) on the Perceived Barriers subscale
indicates low perceived barriers to Al treatment.

Covariates—Race, age, education, marital status, joint pain, clinical comorbidities, and
date of last menstrual period were collected via self-report. Joint pain was measured with the
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worst pain item of the pain intensity subscale of the Brief Pain Inventory. This single item
has been found to predict premature discontinuation among breast cancer survivors on Als
[7]. Clinical variables, including cancer stage and prior use of tamoxifen, were abstracted

from medical charts.

Statistical Analyses

Results

Univariate analyses using logistic regression were conducted to assess the association
between each variable and non-adherence. Univariately significant variables (p < 0.10) were
assessed in multivariable logistic regression analyses. Chi-square tests were conducted to
determine the relationship between health beliefs, and demographic, medical, and
psychosocial variables. All tests were two sided with p < 0.05 indicating statistical
significance. Twenty-four participants were lost to follow-up and we were therefore unable
to obtain information about their adherence behaviors. Data for these individuals was
imputed using multiple imputation. SPSS v22 (IBM, Armonk, NY) was used for all data
analysis.

Power analysis—A power analysis using G*Power [16] demonstrated that with a sample
of 437 participants, we had 80% power to detect an odds ratio of 1.91 or greater, assuming
30% of the sample was non-adherent and that each health beliefs subscale was moderately
associated with covariates in the model. The non-adherence rate of 30% was selected based
on rates seen in the literature [3].

Participant Characteristics

Of the 437 participants, 82.6% were White, 14.9% were African American, 1.6% were
Asian and 0.9% indicated they were “Other”. The sample was highly educated: Among
participants, 35.1% had a graduate or professional degree, 43.6% attended at least some
college, and 21.3% had a high school diploma or less. Most of the participants were married
or living with a partner (62.6%) and more than half of the sample had been in a
postmenopausal state for over 10 years. See Table 2.

Predictors of Non-Adherence

Using multiple imputation, we estimated that a total of 93 (21.3%) participants exhibited
some form of non-adherence after completing the survey. Of the three health-belief
subscales, perceived barriers was the only subscale that was significantly associated with
non-adherence. Those who reported having more barriers to Al treatment were more likely
to later non-adhere to Als (25.7% vs. 16.3%, p=.02). See Figure 1. In univariate analyses,
the following covariates were associated with premature discontinuation: joint pain, and
years on an Al at the time of the survey (see Table 2). After we included joint pain and time
on an Al in the model, perceived barriers remained a statistically significant predictor of
non-adherence (adjusted odds ratio 1.71, 95% confidence interval 1.03 — 2.86, p= 0.04; see
Table 3), while joint pain was no longer significant (adjusted odds ratio 1.48, 95%
confidence interval .89 — 2.46, p=.14).
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The barriers subscale included items about financial barriers, side-effects, difficulty getting
refills, and other topics. Exploratory analyses were conducted to examine if any particular
items on the perceived barriers subscale drove the relationship between perceived barriers
and adherence. When each item was examined independently, with joint pain severity and
length of time on Al included in the model, Item 4, “I have to take my Al for too many
years” (OR = 1.25, 95% CI: 1.03 — 1.52, p = 0.03) significantly predicted non-adherence, as
did Item 5,“Taking my Al is difficult because it causes pain” (OR = 1.30, 95% CI: 1.07 -
1.57, p=0.009). Survivors who perceived that their pain made taking Als difficult, or that
Al treatment lasted too long, were more likely to show some form of non-adherence. To
determine the degree to which Item 5 and the joint pain item were measuring overlapping
constructs, we assessed their correlation and found it to be modest (= 0.32, p< 0.001).

Correlates of Health Beliefs

Women who had lower perceived susceptibility to cancer recurrence were more likely to be
non-White (p = .01). Survivors who perceived less benefits to Al therapy were more likely to
be above 55 years old (p=.003) and have had more years in menopause (p = .009).
Participants with higher perceived barriers to Al treatment were more likely to be non-White
(0 =.004) and have higher joint pain levels (p=.004). See Table 4.

Conclusion

To achieve optimal clinical outcomes for breast cancer survivors, adherence to Al therapy is
essential [17]. In this prospective cohort study, we found that participants who perceived
greater barriers to Al treatment, as measured by the HBMABC, were more likely to later
take breaks from their Al or stop taking it all together. Conversely, perceived susceptibility
to breast cancer and perceived benefits of Als were not predictive of adherence. Importantly,
health beliefs were found to differ by socio-demographic characteristics with minority
women perceiving less risk of breast cancer recurrence as well as greater perceived barriers
to Al treatment.

Our findings are particularly important for several reasons. This study is one of the first to
identify a potentially modifiable, psychological predictor of Al non-adherence; addressing
women’s perceptions of perceived barriers may help improve their adherence to Als. These
findings also corroborate earlier work that shows that perceived benefits may not be worth
targeting to improve Al adherence. An intervention aimed at increasing patients’ knowledge
around the importance and benefits of Als had no significant impact on adherence rates [18].
While it could be that the particular intervention that was implemented was not effective, it
appears that survivors who are no longer willing to take Als are not basing their decision on
whether they think Als are effective; our study showed that perceived barriers rather than
perceived benefits predict non-adherence. This is in contrast to tamoxifen adherence, for
which beliefs about benefits have been shown to be associated with adherence in an
observational study [12]. These findings suggest that the psychological determinants of
adherence to tamoxifen and aromatase inhibitors may be different and underscore the
importance of studying them as separate outcomes.
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The role of pain perception emerged as an important element in our findings. Prior literature
has shown that joint pain is a predictor of adherence to Als [7]. However, in our analysis,
joint pain was no longer predictive of adherence when pain beliefs were included in the
model. Additionally, pain beliefs and pain intensity were only moderately correlated,
suggesting beliefs participants held about pain as a barrier to Al treatment were not
completely tied to the degree of pain the participant experienced. These findings imply that
cognitions about the experience of pain, as opposed to pain itself, drives adherence behavior.
Further research is needed to understand women’s psychological reactions to Al-associated
joint pain. Prior work among other patient populations has shown that fear of pain, for
example, is a powerful predictor of behavior [19-21]; women who experience greater
distress due to pain anticipation may consider Als more difficult to take. There may be other
cognitions triggered by joint pain that are unique to the Al experience that lead to non-
adherence. Understanding these reactions is important for the development of intervention
content.

Patients’ perceptions that Al treatment is too long were also a barrier to adherence. This
perception may reflect ambivalence about whether the benefits of Als are worth the many
years of side effects. Motivational interviewing (MI), which can be delivered as a brief,
short-term intervention, has been found to be effective at overcoming patients” ambivalence
about making changes to their daily behaviors [22] and may be effective at promoting Al
adherence. In addition, as interventions have shown to help with Al-related joint pain [23,
24], health care providers should work with patients to detect the side effects of Als early in
treatment and engage patients in management of their symptoms.

To our knowledge, the HBMABC is the first instrument to evaluate health beliefs related to
Al therapy. Our psychometric analyses support the original factor structure of the health
belief model. In addition, we found that health beliefs are associated with a number of
demographic and medical variables. Minorities and those with higher levels of joint pain
tended to perceive greater barriers to their Al treatment. Although non-Whites are no more
likely to discontinue Al treatment than Whites, previous work has shown that non-Whites
are less likely to initiate Al treatment [25, 26]. A number of factors have been examined to
explain these differences, including lower rates of insurance coverage and a higher presence
of comorbidities among minarities, but none have been found to fully explain racial
disparities in Al initiation [26]. Health beliefs may help shed light on what is driving poorer
rates of Al initiation among minorities as compared to Whites and should be explored in
future research.

There are several limitations in this study. Our measurement of adherence is based on
abstracting information from notes in participants” medical records. This process relies on
the reports of both participants and their physicians, which may not always be accurate due
to recall and response biases. Additionally, due to power considerations, we combined
premature discontinuation and treatment interruptions into one outcome, though it is
possible that each type of non-adherence is caused by a different psychological process. This
is a topic area that requires further research.
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There are also a number of limitations due to the timing of the health beliefs assessments.

All women included in this study had been on an Al for at least one month when they

consented to the study. Therefore, we were unable to study how health beliefs predict Al
initiation and non-adherence within the first month of Al usage. Also, women were
consented to the study at different points in their Al treatment. Thus, women who
discontinued the Al shortly after initiating treatment were underrepresented in our sample
given that they had to be on an Al at the survey date to be included in our analyses. It is
possible that for these women, the psychological determinants of non-adherence were
different than those who discontinued later in treatment. It is also unclear whether
participants’ prior adherence behaviors may have impacted their health beliefs, thereby
complicating our ability to interpret the direction of the relationship between health beliefs
and adherence. A longitudinal study examining health beliefs at the beginning of treatment
and at multiple time points over the course of treatment is needed to assess this. Another
limitation is that we controlled for joint pain severity, but not other side effects. Lastly, our
study was conducted in an academic cancer center limiting its generalizability.

We found that breast cancer survivors’ beliefs about barriers to treatment predicted their Al
adherence. Beliefs about Al-related pain and treatment length appeared to be the most
salient barriers. Incorporating health beliefs into research and clinical practice may help to
elucidate the challenges patients face in both initiation and continued use of Als, and help
optimize clinical outcomes.
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Non-adherence by health beliefs subscale.
* p<0.05

Bars represent 95% confidence intervals.
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Table 1

Health Beliefs Scale Items and Scale Properties

Item Factor Loading® ~Communality Internal
Consistencyb
Perceived Susceptibility 0.87
1. 1t is likely that my breast cancer will come back 0.93 0.89
2. The chances of my breast cancer coming back in 0.89 0.82
the next few years are great
3. | feel that my breast cancer will come back 0.79 0.61
sometime during my life
Perceived Benefits 0.77
1. Taking my Al exactly as prescribed will decrease 0.56 0.37
the chance of my breast cancer coming back.
2. Taking my Al is the best way to avoid my breast 0.87 0.75
cancer coming
3. Taking my Al will decrease my chances of dying 0.95 0.89
from breast cancer.
Perceived Barriers 0.83
1. I am afraid to take my Al because | don’t 0.71 0.62
understand how it works.
2. 1 don’t know how to go about getting my Al 0.80 0.66
prescription filled on a regular basis.
3. Taking my Al causes side effects that are 0.75 0.53
embarrassing
4. 1 have to take my Al for too many years 0.74 0.56
5. Taking my Al is difficult because it causes pain. 0.81 0.62
6. Taking my Al is difficult because it costs too 0.65 0.45
much money.
7. I have difficulty remembering to take my Al. 0.80 0.64
8. 1 am too old to need to take an Al. 0.74 0.58

a . .
These loadings are based on the exploratory factor anaylsis.

b, . . . .
The internal consistency was calculated using the entire sample.
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Logistic Regression Analysis of Baseline Characteristics and Non-Adherence

Table 2

Characterigtic N (%) % Non-Adherent” P
Total 437 (100%) 21.3%
Age 0.34
>65 138 (31.6%) 23.6%
55-65 201 (46.0%) 18.1%
<55 98 (22.4%) 24.4%
Race 0.88
White 360 (82.6%) 21.3%
Non-White 76 (17.4%) 20.5%
Living Status 0.61
Living with partner 266 (62.6%) 21.6%
Living alone 159 (37.4%) 19.5%
Education 0.10
Graduate school 153 (35.1%) 18.3%
Four year college 105 (24.1%) 29.1%
Some college 85 (19.5%) 16.0%
HS or less 93 (21.3%) 21.7%
Prior use of tamoxifen 0.22
No 290 (66.4%) 23.1%
Yes 147 (33.6%) 17.7%
Years since last menstruation 0.89
>10 242 (56.1%) 20.7%
5-10 108 (26.1%) 20.7%
<5 81 (18.8%) 23.0%
Number of comorbidities 0.50
None 68 (15.6%) 20.0%
One 133 (30.4%) 25.9%
Two or more 236 (54.0%) 19.1%
Years since start of Al <0.001
<1 141 (32.3%) 37.8%
1-3 152 (34.8%) 19.4%
>3 144 (33.0%) 6.9%
Brief Pain Inventory — Worst Joint Pain 0.04
0-3 277 (64.0%) 18.1%
>4 156 (36.0%) 26.8%

*
Based on imputed values for missing adherence data.
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