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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
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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

@ Springer


http://crossmark.crossref.org/dialog/?doi=10.1007/s10549-018-05073-z&domain=pdf

298

Breast Cancer Research and Treatment (2019) 174:297-305

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
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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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Fig. 1 Flow chart of the lit-

Initial Search Results: 320

erature review and number of
studies that were included and
excluded in the paper

Excluded 301:

+ Data based or gene based studies

+ Barriers to oral chemotherapy

+ Studies on metastatic breast
cancer

19 Articles Included in the Final Review

* Not full texts

| Patient Reported Barriers: 15

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.

| Physician Reported Barriers: 4 I

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,

@ Springer



Breast Cancer Research and Treatment (2019) 174:297-305

300

Kovarffa-fjag
SI010B] [B100S0ydAsd [eIouan
SAUIPIGLOULOD “DIUDINSUL
QUI0dU1 ‘SMIDJS DIV 28y
s10308] oryder3owap-0100§
s102ff2 ap1g
S1030B] [e100S0ydAsd [eIouan
§102ff2 ap1§
140 03 oy10ads s10)08,]
Ade1oy surroopua [enuanbos
‘Kderogiowrayod juean(pe 93y
s102[J2 ap1g
190 01 oy10ads s1030e
uonvlLodsun.|
s10308] orydeiSowop-0100§
s102[f2 ap1g
1d0 03 oy1oads s10108,]
20ULINIAL
Jo uvaf fo yov) ‘UuonpoIuNnUOD
dapraosd—juannd 10ddns proog
SI010B]J [B100S0ydAsd [eIouan
SUOIOW2 2A1P3IU ‘Sf21]2q U0
-DIPIUL “SLOSS2IS JUIUUOLIAUD
‘C1owaus ‘uoypP3al p1o1avyag
140 01 oy10ads s10308]
20U2LINI2.L JO 4D JO YovT
UOUDIIUNUULOD 1IPIA0Ld—1UdDY
SI010BJ [B100SOYdAsd [eIouan
sfor12q uoypopay
140 01 oy10ads s103oe
§102[f2 ap1s ‘sf2112q UOUDIIPI
1F0 03 oy10ads s10308]
sfa112q uonpIIPIW ‘s10aff2 apIg
190 01 oy10ads s10108]
s102[J2 ap1g
140 01 oy10ads s10joe]
spaou
P24122.42d 12M0] ‘S102f]2 2pIS
190 01 oy1oads s101oe]

juaned

juaned

uaned

uenISAyq

juaned

juaned

Juaned

juened

juaneq

juaned

juened

juaned

v

yog

v

mog

yog

UQJIXOWE],

yog

ylog

v

yog

ylog

yog

ING |
Of Areurnig
-1

®IIl °TL ‘T

11T

11

-1

D9 95eis-Alreg
-1

0q Arewing

g1l ‘VII ‘T

Imriog

VIN

VIN

ce9

VIN

§es

LE

159

9¢

VIN

€9

VIN

LS

8¢l

0¢

4!

69

81

961

Ie

ILET

Ley

11e

8¢S

0¢

paseq-AaaIns ‘aanoadsolq
paseq
-MITAIUI ‘[RUOTIOAS-SSOI)

paseq-AaAIns ‘aanoadsolid

Ppaseq-AaAins ‘aanoadsord

paseq-AoAIns ‘0anoadsold

paseq-AdAIns ‘aanoadsold

paseq-AaAIns ‘aanoadsord
Ppaseq-AoAIns ‘aAnoadsoid
paseq-AaAIns ‘aandadsoid
Paseq-£aAIns ‘[eUONIS-SSOID)

paseq-AoAIns ‘oanoadsoid

PIsEq-MITAIANUI “dA10adsoIq

QoULIoYPE-UON
90ULIAYPE-UON

Q0UQIAYPE-UON

yog

yog

voﬁoum_whoauﬂoz

yog
QOUQIYPE-UON
QOUQIAYPE-UON
QOURISYPE-UON

Ooﬁuwmﬂmuunﬁuﬁoz

QOURIYPE-UON

vsn
[611 (L107) ‘T2 10 Texewwrey]

pug|

4100 [8] ($10¢) 'T& 12 oLy
vsn

[+2] (L102) "Te 10 o1yddI[[eD

uredg [81] (2107) ‘Te 32 Ju04

vsn
[12] (L102) 'Te 30 uewpaary

9oueld [0z] (2102) Te 10 9zn[)

puepal] [¢Z] (ST07) Te 10 I1yeD
vsn (L] (9107) Te 10 1ySug
vsn [92] (L102) Te 10 1oug
3N [6] (8107) 'Te 10 no1g

vSn [1]1(2107) T8 190 somog

vsn [sz] (L107) uuewyonig

uorsuedxa pue (140

0} oy102ds S10J0B] ‘S10J08J [RI0S
-0yoAsd [erouagd ‘siojoej orydesd
-OWopP-0100s) paIo[dxd s10108]

payiodar
-uerorsAyd
Ausned

(poq
IO ‘udJIXOwe)

‘IV) 140

g jo sadeis

SIeok ur
a3e uerpow

JUBSIA!

N

ad£y Apmig

pog
‘doua)sistod-uou
‘QOUAIAYPR-UON

uonedo[ pue Joyjne Arewnd

SIOATAINS I3OUED Jsealq Suowre [ 0) SIoLLreq 9dud)sisiod pue aoualoype Surkynuapr sarpnys paysiqng | ajqeL

pringer

Qs



301

Breast Cancer Research and Treatment (2019) 174:297-305

sfa112q
UOYDIIPIUL ‘SUOTIOULD dAIDSIN
140 01 oy10ads s103oe
UONDIIUNUIULOD AIPIAOLd—Ud1 DY
10108J [e100S0YdAsd [eIoUaD
YOIIMS 401 ‘QUIOIU]
s10joe} o1yderSowap-0100§
waisAs ayy ysnoayy
Suriaanauvui fo K11x2]dwiod ‘uony
-DUIPLO0D 24D A2OUDD JO YODT
s1opraoid
KQ POMaTA S [OAJ] WA)SAS
§2010.48
1P21U1]D IDULAID JO aSPaIMOoUy
Jo yov7 ‘saayio wo.f s30a[f>
apis paivjad-I 70 Surysins
-unsIp u1 Kmoiffip ‘spuipais
-U0D 2024N0SIA ‘QULL] PATUIT
payrodar uerdrsAyq
$.42Y10 WoLf $102f]2
ap1s pavjaa-[gO Surysing
-unsip u1 Kmoyffip ‘suuipags
-U0D 224N0SIA UL} PAIIUIT
s1op1aoid
£Q PamalA se s101oe) Juaned
sworduiks aarssasda(y
sJoIaq uon
-BOIpOW IIM PIJRIDOSSE SIOJOB]

$109JJ 9pIS

s102[J2 ap1g

190 01 oy1oads s101oe]
Kovouffa-fjas paaiaoiad

UONDIIUNUULOD 1IP1A0Ld—1ud1DG

$10308] [eroosoyoAsd [erouan

20uUDANSUf

s10308) orydei3owop-0100§

juaneq

ueIoIsAyq

juened

ueIISAYq

juaned

yog

wog

v

yog

yog

AI70 €096 SOVl

VIN VIN ¢l

11 VIN ¢

VIN V/N $0¢

-1 IS €0¢

paseq-AaAIns ‘aanoadsold

dnoi3 snooj ‘eanoadsoig

paseq-AoAIns ‘aanodadsoid

paseq-AaAIns ‘aandadsold

paseq-AaAIns ‘aanodadsold

ylog

QOUIAYPE-UON

yog

VIN

QOURIAYPE-UON

vSn [9] (7100) T8 19 uouerg

vSn [82] (L107) ‘T8 19 [onures

vsn [¢] (£10T) e 10 opesies

ersny [¢1]
(¥107) Yos1aqeH pue uryosn'y

vsn [€](€100) Te w9 nrg

uorsuedxa pue (140

01 oy102ds S10J08] ‘S10J08] [RIO0S
-0yoAsd [erouagd ‘si0joej orydesd
-OWAP-0100s) paIo[dxa s1030.

payiodar
-uerorsAyd
Ausned

(poq
JO ‘udjIXowre)

‘IV) 10

SIeaA Ul
a3e ueipow

D9 jo sadeis

JUBN N

adKy Apmig

yog
doua)sistod-uou
‘QOUAIAYPR-UON

uoned0[ pue Joyjne Arewnid

(ponunuoo) | sjqey

pringer

a's



302

Breast Cancer Research and Treatment (2019) 174:297-305

Table 1 (continued)

&

social factors, factors specific to

Factors explored (socio-demo-
graphic factors, general psycho-
OET) and expansion

Patient/
physician-
reported

tamoxifen, or

OET (Al
both)

Stages of BC

median age
in years

Mean/

N

Study type

Non-adherence,
non-persistence,

Both

Primary author and location

Springer

Socio-demographic factors

Both Patient

N/A

Non-adherence Prospective, survey-based 939 62

Tinari et al. (2015) [15] Italy

from tamoxifen to aromatase

inhibitors

Age, working status, Switching
Side effects

Both Physician

NA

20 NA

Prospective, interview-based

Wheeler et al. (2016) [27] USA  Both

Al aromatase inhibitors, BC breast cancer, N sample size (survivors/physicians), N/A not available, OET oral endocrine therapy, UK United Kingdom, USA United States of America

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
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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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Barriers

Patient-Reported
Barriers

|

Physician-Reported

Socio-Demographic

Factors
+ Age
* Marital Status
+ Insurance General Psychosocial
* Income Factors
+ Education
+ Employment «+ Patient-Provider
+ Transportation Communication

» Perceived Self-
Efficacy

« Social Support

+ Depressive
Symptoms

» Lack of Fear of
Recurrence

Barriers
| +  Side Effects
Factors specific to * Age
» Radiotherapy
OET * Adjuvant Chemotherapy

Side Effects ?ﬁquenhal Endocrine
Medication COT erapyd
Negatis - Difficulty in identifying
Emotions .

i OET related side effects
Behavioral
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