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Abstract
Purpose Approximately 70–80% of breast cancers are hormone receptor-positive (HR+). OET, including tamoxifen and 
aromatase inhibitors, is considered standard adjuvant therapy for HR+ breast cancer. Despite demonstrated benefits, nearly 
half of patients are non-adherent and over two-thirds discontinue therapy before the recommended 5 years. Our objective 
was to identify and summarize literature-reported barriers associated with non-adherence/non-persistence to OET among 
breast cancer survivors.
Methods A PUBMED literature search was conducted using the following terms: ‘breast cancer,’ ‘oral endocrine therapy’ 
or ‘Tamoxifen’ or ‘Aromatase Inhibitors,’ ‘adherence,’ or ‘barriers.’ The search was restricted to past six years. The abstracts 
of each result were reviewed and categorized as either patient-reported or physician-reported. All patient- and physician-
reported factors that affected adherence and persistence were listed and grouped together into the three main categories: 
Socio-demographic and medical parameters, general psychosocial parameters, and psychosocial parameters related to OET.
Results A total of 320 articles were identified, of which 19 met inclusion criteria. Adverse drug reactions were the most 
commonly reported barrier but were generally underreported among physicians. Among patient-reported barriers, common 
social-demographic and medical parameters were age, comorbidity, and financial status. General psychosocial variables 
were lack of patient–provider communication, depressive symptoms, and lack of perceived self-efficacy. Treatment toxicity 
was the most commonly reported psychosocial parameter related to OET.
Conclusion The determinants of non-adherence and non-persistence are multi-dimensional and influenced by several fac-
tors. The three categories of adherence barriers should be evaluated and considered when designing future interventions to 
enhance OET adherence for a tailored approach.

Keywords Breast cancer · Oral endocrine therapy · Barriers · Adherence

Introduction

Nearly 80% of breast cancers are hormone receptor-posi-
tive (HR+). Since these tumors are driven by estrogen, oral 
endocrine therapy (OET) that targets estrogen receptors or 
estrogen synthesis is a standard of care in all survivors with 
HR+ breast cancer [1]. Adjuvant treatment options with 
OET in early-stage breast cancer survivors include either a 
selective estrogen receptor modulator or an aromatase inhib-
itor, which may be combined with intramuscular injections 
of GnRH agonists in premenopausal women [2]. Studies 
have reported improved disease-free survival and improved 
overall breast cancer mortality for survivors on OET [1]. 
Clinical guidelines recommend at least 5 years of treatment 
to prevent recurrence and improved survival [3]. Several 
recent studies also suggest that 7–10 years of therapy may 
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be superior to 5 years [4, 5]. While longer OET is clinically 
beneficial in survivors with early-stage HR+ breast cancer, 
non-adherence and non-persistence are the biggest clinical 
challenge in management of these survivors.

Non-adherence is defined as the failure to take medi-
cations as prescribed, while non-persistence is defined as 
the discontinuation of medication prior to the prescribed 
duration [6]. Further non-adherence can be distinguished 
as intentional and unintentional non-adherence [7]. While 
unintentional non-adherence occurs due to difficulty in 
remembering or lack of self-manage capacity, intentional 
adherence is associated with various perceptual factors like 
beliefs and side effects. Studies have reported non-adherence 
rates among breast cancer for tamoxifen ranging from 12 to 
59% and 9 to 50% for aromatase inhibitors, and non-persis-
tence beyond 5 years is reported to be between 31 and 73% 
[7]. Low adherence and low persistence to OET are associ-
ated with an increased risk of mortality, enhanced medical 
costs, and lower quality of life years [8, 9]. Studies in the 
UK have reported that adequate adherence to OET could 
save 400–500 lives annually while saving nearly 30 million 
dollars per year [9–11]. The remarkable survival benefits 
of improved adherence to OET demands a thorough inves-
tigation to identify the barriers associated with sub-optimal 
adherence. Understanding these barriers will facilitate the 
design of effective interventions to enhance adherence and 
ultimately improve associated patient outcomes.

The most commonly reported reason for non-adherence 
and non-persistence to OET is the side effects [12]. Other 
common barriers include lack of physician–patient commu-
nication, lack of information, and negative emotions associ-
ated with therapy [3, 7, 13]. However, the determinants of 
non-adherence and non-persistence are multi-dimensional 
and are influenced by several factors [12]. The decision to 
continue or not continue is a complicated process, occurring 
over a span of time, as a result of daily decisions and not a 
single factor [14]. It is, therefore, essential to identify all the 
determinants of non-adherence and non-persistence. Inter-
ventions to improve adherence to OET have been scarce in 
literature and have not resulted in significant improvement 
in adherence [12, 15]. A potential reason could be that these 
interventions were generally generic and were not tailored to 
the individual needs of each patient [12]. Determining fac-
tors associated with non-adherence and differences in these 
factors among various sub-groups of patients can provide a 
much-needed basis for a more tailed approach.

Although prior reviews have identified several barriers 
associated with OET, none of them have further classified 
them as patient-reported and physician-reported [16, 17]. 
The primary objective of this review was to summarize and 
identify all patient- and physician-reported barriers asso-
ciated with non-adherence and non-persistence of OET 
among breast cancer survivors overall and as well as by three 

sub-groups: Socio-demographic and medical factors, general 
psychosocial factors, and factors specific to OET. These bar-
riers can thus provide a unique and valuable insight to guide 
the development of future interventions to enhance adher-
ence among breast cancer survivors.

Methods

The review was performed according to the guidelines speci-
fied in the Preferred Reporting Items for Systematic Reviews 
and Meta-Analysis (PRISMA) statement. A PUBMED lit-
erature search was conducted in June, 2018 using the fol-
lowing terms: ‘breast cancer,’ ‘oral endocrine therapy’ or 
‘oral hormone therapy’ or ‘Tamoxifen’ or ‘Aromatase Inhibi-
tors,’ ‘adherence,’ or ‘barriers.’ The search was restricted to 
past six years. Relevant articles were obtained from refer-
ences of selected articles. Inclusion criteria were full texts 
published in English assessing the barriers associated with 
non-adherence or non-persistence of OET. Patient-reported 
or physician-reported survey-based studies were included. 
Both qualitative and quantitative survey-based studies were 
included. Studies were excluded if they were more than 
6 years, were data-based or gene study-based, were systemic 
reviews, included barriers to oral chemotherapy medica-
tions, or were studies with metastatic breast cancer patients 
or were published as abstracts only.

Each study was reviewed, and the barriers were catego-
rized as either patient-reported or physician-reported. All 
patient- and physician-reported factors that affected non-
adherence and non-persistence were listed and grouped 
together into the three main categories: Socio-demographic 
factors, general psychosocial factors, and factors specific to 
endocrine therapy.

Results

Literature search

Our literature search identified a total of 320 articles, of 
which 301 were excluded based on the inclusion and exclu-
sion criteria. A total of 19 patient-reported or physician-
reported articles were evaluated in our systematic review 
(Fig. 1). The articles are summarized in Table 1.

Patient‑reported barriers

Patient-reported barriers were categorized into three main 
categories (as defined by Bright et al. [7]) which are eluci-
dated below:
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Socio‑demographic factors

These variables included age, marital status, insurance, 
income, education, transportation, working status, and 
employment.

Women aged 50 or less were at a higher risk of being non-
adherent to OET [12, 18]. Adherence seemed to increase 
with age (51–69 years) and then decrease for women above 
70 years of age [9, 19]. Unmarried women had a higher 
rate of non-adherence as compared to married women [19]. 
Survivors on Medicare/without insurance were less adherent 
than those on Medicaid/more than one source of insurance 
[3, 19, 20]. For women with lower income, cost of therapy 
acted as a barrier for adherence [6, 19]. Unintentional non-
adherence was associated with higher education and in-paid 
employment [9]. Another study reported that non-retired 
survivors were at a greater risk of non-adherence compared 
to retired survivors [12]. Further, transportation issues were 
identified as a barrier to non-adherence [21].

The effect of comorbidities on patient adherence was 
found to be mixed. While one study reported that women 
with no comorbidity were less adherent than women with 
at least one comorbidity [3], another study reported that 
adherence rates varied according to the number of comor-
bidities. Its findings revealed that women with only one 
comorbidity had the highest adherence followed by women 
with two comorbidities further followed by women with no 
comorbidities. Finally, women with more than three comor-
bidities had the highest non-adherence [19]. Non-adherence 
was also associated with switch from one endocrine therapy 
to another [6]. Interestingly, survivors who switched from 
tamoxifen to aromatase inhibitors had a higher risk of non-
adherence [12].

General psychosocial factors

These variables included patient–provider communication, 
perceived self-efficacy, social support, depressive symptoms, 
and lack of fear of recurrence.

A poorer patient–oncologist relationship was signifi-
cantly associated with non-adherence and non-persistence 
[6, 20, 22]. Among younger women on tamoxifen, poorer 
patient–provider relationship at the time of diagnosis and the 
lack of opportunity to ask questions was significantly asso-
ciated with its interruption. The Consumer Assessment of 
Healthcare Providers and Systems (CAHPS) survey reflects 
patient–provider communication and is used to measure 
experiences of care (showing respect to patients, spending 
enough time, listening carefully, proving necessary infor-
mation). A study in low-income women with breast cancer 
revealed that low CAHPS score were associated with lower 
rates of adherence as compared to higher CAHPS scores 
[3]. The same study measured the effect of patient-perceived 
self-efficacy in patient–physician interactions (PEPPI) on 
adherence. PEPPI scores reflect patient’s perceived capa-
bility to gather necessary medical information as well as 
discuss their concerns with the physician. Low PEPPI scores 
were associated with lower levels of adherence. Additionally 
another study showed a strong positive correlation between 
self-efficacy and medication adherence [19].

Lack of social support, which composed of the total num-
ber of family members and friends, were associated with 
non-persistence [20]. Depressive symptoms were associ-
ated with higher concern beliefs and non-persistence [2, 6]. 
Reduced fear of recurrence was associated with increased 
interruptions of tamoxifen among younger women and non-
persistence to OET [20, 22].

Factors specific to OET

These variables were side effects, medication beliefs, nega-
tive emotions, behavioral regulation, memory, and environ-
ment stressors, as described below.

The most commonly cited barrier to OET is a significant 
side effect profile [3, 8, 9, 20, 21, 23–25]. Common side 
effects reported include hot flushes, muscle and joint pain, 
weight gain, fatigue, depression, difficulty concentrating, 
numbness or tingling in the extremities, vaginal dryness, 

Fig. 1  Flow chart of the lit-
erature review and number of 
studies that were included and 
excluded in the paper
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and hair loss [9, 24]. Other side effects included low esteem 
and low libido [9]. Intentional non-adherence was greater for 
women who perceived that their side effects had a moderate 
to high impact in their daily lives [9].

Lower perceived needs and higher concerns regarding 
OET were significantly associated with intentional non-
adherence [6, 9, 21, 22, 25]. Concerns included worries 
about addiction, tolerance, and long-term adverse effects, 
while necessity included beliefs about protection from recur-
rence, future health, and positivity. Another study reported 
the predictors of greater concern beliefs demonstrating that 
higher depression scores in women were associated with 
higher concern beliefs [2]. Negative emotions towards OET 
have been associated with increased non-adherence as well 
as non-persistence and were reported as a risk factor [6, 22].

Behavioral regulation included behavioral constructs 
related to organization skills and effective planning strat-
egies for taking of OET. Non-adherent women displayed 
difficulty establishing a routine for taking OET and strug-
gled to refill and self-monitor their prescriptions. They also 
reported memory problems and presence of environment 
stressors [22].

Studies that examined perceived barriers, perceived facil-
itators, and perceived benefits have reported that the pres-
ence of perceived barriers is significantly associated with 
non-adherence [7, 26]. Further, the presence of perceived 
barriers with no corresponding facilitator (such as cognitive 
self-talk, positive emotions, and self-management strategies) 
was the greatest risk factor of non-adherence [7].

Physician‑reported barriers

While physicians reported that OET non-initiation was rare, 
OET non-adherence was a major concern. A significant side 
effect profile was reported as the main barrier [13, 27]. Lack 
of effective strategies for management of side effects as well 
as patient heterogeneity in experiencing side effects was 
reported as a challenge by physicians [27]. Another study 
revealed that physicians underreported the side effects, giv-
ing more information on joint pain, muscle pain, hot flushes, 
as well as sleep disturbances. However, less information was 
given on other quality of life areas such as hair loss, painful 
intercourse, and fatigue [13]. Other barriers included age, 
adjuvant chemotherapy, and sequential endocrine therapy 
[18]. Further, a study which compared physician-reported 
adherence with patient-reported observed that physicians 
estimated adherence higher than other alternative measures 
[18].

Lastly a study employing a multi-level framework from 
the provider’s perspective on barriers and facilitators to 
OET-related symptom management among survivors 
was reported. In this study, patient, provider, and system 
level barriers were described by providers [28]. The study Ta
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reported limited time, resource constraints, and difficulty in 
distinguishing OET-related side effects from other condi-
tion side effects, as key barriers at both patient and pro-
vider levels. Lack of available knowledge of alternate clini-
cal services and a general discomfort among primary care 
providers in management of OET-related side effects were 
additional barriers at the provider level. Among system level 
barriers, lack of cancer care coordination and complexity 
of the maneuvering through the system created confusion 
among survivors in seeking symptom management services.

Discussion

Our review summarizes patient- as well as physician-
reported factors that are associated with non-adherence to 
OET. Patient-reported surveys, in a real-world clinic setting, 
are essential in understanding patient experience and percep-
tion as well as determining treatment-related side effects. 
Studies have demonstrated the validity of self-reported 
adherence surveys and one such study has shown the cor-
relation between medication adherence measures and actual 
medication taking behavior [19, 29].

Our findings indicate that there is no single determinant of 
non-adherence; it is influenced by several factors. Our find-
ings are validated through a recently published review article 
on patient-reported factors associated with non-adherence of 
OET [30]. However, in contrast to Lambert et al. we have 
summarized both physician- and patient-reported factors. 
Also, we have categorized related factors in three sub-groups 
as defined by Bright et al.: socio-demographic factors, gen-
eral psychosocial factors, and factors specific to OET.

There is an urgent need to first distinguish and then 
identify modifiable and non-modifiable influences of OET. 
Although recent literature has started examining modifiable 
factors, they have only identified single factors that influence 
OET [6, 16, 26]. Thus, it is critical to identify and target a 
range of modifiable factors to develop innovative behavioral 
interventions. Our study categorized all patient-reported fac-
tors in three sub-groups among which socio-demographic 
factors might help in identifying target non-adherent popu-
lations but cannot be used to determine factors that modify 
behavior. However, the remaining two sub-groups, general 
psychosocial factors and factors specific to OET, potentially 
reflect modifiable influences that could be specifically tar-
geted for developing interventions. Improving patient–pro-
vider communication, perceived self-efficacy, social sup-
port, depressive symptoms, medication beliefs, negative 
emotions, behavioral regulation, memory, and environment 
stressors could fall under potentially modifiable predictors of 
non-adherence to OET. Designing innovative interventions 
specific to each sub-group could provide a much-needed 
tailored approach.

Side effects are the major barrier in both patient-
reported and physician-reported surveys. Effective man-
agement of side effects including both pharmacological 
and non-pharmacological strategies is essential to improve 
long-term adherence to OET. Various pharmacological 
and non-pharmacological strategies to overcome side 
effects of OET are available [9, 16, 31, 32]. Adequate and 
patient-tailored education of the potential side effects may 
better prepare the survivors in understanding the risks, 
severity, and prevention or treatment strategies [13]. Simi-
larly, communication about the benefits of oral endocrine 
therapy in reducing the risk of recurrence and mortality to 
improve adherence by providers may be critical in improv-
ing the adherence. Studies have revealed that improved 
provider skills in communication, such as expressing 
empathy, providing all necessary information clearly, and 
checking if the patient understood, were associated with 
increased adherence to OET.

Increased utilization of health care services such as use of 
pharmacists, nurses, and GPs can help improve adherence to 
OET. Nurses and Pharmacists can validate the information 
provided by physicians and provide an additional opportu-
nity for discussing patient issues or concerns. Further, they 
can monitor side effects and help change beliefs about the 
medication [9, 13]. Studies have revealed that the presence 
of perceived barriers and negative beliefs regarding medica-
tion was associated with non-adherence. Interventions that 
include motivational-interviewing (MI) by pharmacists or 
nurses can overcome this ambivalence, promote self-man-
agement behavior, and strengthen the internal motivation 
to change [33–35]. MI is a patient-centered style of com-
munication that can strengthen motivation and commit-
ment for behavioral change in a supportive, collaborative, 
and empathetic manner. It has been used to improve adher-
ence in several chronic illnesses such as HIV, diabetes, and 
hypertension [36–38]. Future interventions should consider 
the patient characteristics summarized in this review in com-
bination with effective strategies shown to improve adher-
ence in other chronic illnesses like MI for designing more 
customized interventions.

In conclusion, determinants of non-adherence are multi-
dimensional and are influenced by several factors. In this 
review, we have categorized patient-reported barriers into 
socio-demographic factors, general psychosocial factors, and 
factors specific to OET. We have also highlighted physi-
cian-reported barriers (Fig. 2). Further, it distinguishes and 
identifies modifiable and non-modifiable factors of non-
adherence. Future studies should design several interven-
tions tailored for sub-groups of patient population, thereby 
enhancing OET adherence and further reducing breast can-
cer recurrence and mortality.
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