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a b s t r a c t

Purpose: Adjuvant endocrine therapy (ET) in breast cancer reduces recurrence risk and increases overall
survival. The aim of the study was to quantify non-adherence and discontinuation to ET in post-
menopausal women with breast cancer, and identify possible clinical or social risk factors.
Methods: Women with hormone-receptor positive breast cancer (N¼ 138), mean age 58 (SD 9.3) years,
filled in 4 questionnaires within 1e12, 24, 36 and 48e60 months after surgery; Subjective Health
Complaints Inventory (SHC), Functional Assessment of Cancer Therapy-Social Support Subscale (FACT-
ES), and Quality of Patient Information Questionnaire (QPI). Adherence to Tamoxifen (Tam) or Aromatase
Inhibitors (AI) was examined using the self-reported Morisky Medication Adherence Scale (MMAS-8)
and data from the Norwegian Prescription Database (NorPD). Kaplan-Meier curves and Cox proportional
hazards regression models estimated adherence to ET.
Results: The estimate of discontinued ET within 60 months was 38%. Self-reported discontinuation was
7% compared with 25% from the NorPD. Being overweight or obese were significantly time dependent
factors predictive for discontinuing ET, p¼ 0.025.
Conclusion: Closer follow-ups, tailor-made information about the proven benefits of ET, and keeping a
normal body mass index (BMI) may improve adherence to ET in postmenopausal women with breast
cancer.

© 2019 Elsevier Ltd. All rights reserved.
1. Introduction

Approximately 75% of all breast cancers are classified as luminal
subtypes [1], which express one or both of two hormone receptors;
the estrogen receptor (ER) and or the progesterone receptor (PR) in
the primary tumor. Therefore, a rather large proportion of breast
cancer patients receive adjuvant endocrine therapy (ET) i.e. anti-
estrogen therapy by means of the ER blocking drug tamoxifen
(Tam) or inhibition of the estrogen production by aromatase
ndocrine Surgery, Haukeland
.
no (K.B. Hagen), turid.aas@
valøy), hsoiland@gmail.com
inhibitors (AI) [2]. Guidelines for ET include 5e10 years on Tam in
premenopausal women, and five years with an AI alone, or AI for
two years followed by Tam for three years in postmenopausal
women [3,4]. Importantly, late recurrences and death due to breast
cancer occur even after 5e20 years of ET use [5]. Thus, the intrinsic
biology of luminal breast cancers calls for persistent attention in
the clinical management and follow-up of these patients [5].

Being overweight, body mass index (BMI) of 25.0e29.9 kg/m2

and obesity (BMI� 30 kg/m2) are increasing problems in post-
menopausal women [6]. Obesity contributes to increasing levels of
circulating sex hormones, including estrogen, and an inflammatory
cytokines production [7].The condition is associated with higher
risk of developing ER þ breast cancers [8], and side effects from ET
[9]. Furthermore, clinical trials have showed that obesity may
reduce the effectiveness of AI treatment for ER þ breast cancers [6].
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Abbreviations

Al Aromatase Inhibitor
BMI Body Mass Index
CI Confidence Interval
ET Endocrine Therapy
FEC Flourouracil þ Epirubicin þ Cyclophosfamide
FACT-ES Functional Assessment of Cancer Therapy-

Endocrine Subscale
HR Hazard Ratio
MIM Medication Interest Model
MMAS-8 Morisky Medication Adherence Scale
NorPD Norwegian Prescription Database
QPI Quality of Patient Information
SD Standard Deviation
SHC Subjective Health Complaints
Tam Tamoxifen

Fig. 1. Consort diagram of patients' enrollment.
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Non-adherence to ET is defined as not taking the medication for
periods, or to stop taking the medication all together before 5 years
has passed [10]. Womenwho adhere to ET less than fully (i.e.< 80%
of the duration) show reduced survival compared to women who
follow the recommended regime [11,12]. Despite the patient ben-
efits associated with ET and, conversely, negative outcomes asso-
ciated with their absence, previous studies have shown that
adherence to ET remains far less than optimal [13,14]. The discon-
tinuation rate for ET falls on average 14% in the first year of ET, and
48% within the fifth year [14,15]. Age below 40 and over 70, lack of
social support, side effects and information from health providers,
as well as being employed are associated with higher risks of dis-
continuing ET [14,16]. Information given may play an important
role to improve adherence to ET [17]. The Medication Interest
Model (MIM) defines how to talk with patients about their medi-
cations [18], and grew directly from the fields of psychiatry, pri-
mary caremedicine, and nursing [19]. TheMIM replaces negative or
neutral terms such as compliance, adherence, or persistency with
the positive and empowering concept of “medication interest” [18].
When the provider expresses respect for the patients' right tomake
their own choice, it may lead to a patient's increased respect for the
clinician's medical recommendation [18].

For assessment of adherence, pharmacy refill data is often
considered a superior approach [20]. Although self-reported data is
easier and cheaper to collect, their accuracy remains questionable
[20]. In a previous review article on adherence to ET, only 6 out of
21 studies used validated questionnaires [15]. Themain objective in
this studywas to evaluate 60months adherence to ET prospectively
in postmenopausal patients with breast cancer. The specific study
aims were to explore whether clinical data, information, social
support, self-reported health complaints or being employed were
predictors for discontinuing ET.

2. Material and method

2.1. Study participants

Postmenopausal womenwith breast cancer, recruited from June
2012 to June 2013, and for further yearly follow-ups to December
2016, were included in this study. Median follow-up was 48
months. Patients were consecutive ethnic Norwegian women
attending an outpatient's clinic at two university hospitals, aged 18
years or older and receiving curative breast cancer treatment
(surgery, chemotherapy, radiation, and/or hormonal therapy).
Within 1e12 months after surgery, the women received informa-
tion about the study. Those who agreed to participate were mailed
a packet of questionnaires, a consent form, and a stamped envelope
for return mail. During the inclusion period, 229 patients returned
the completed questionnaires whereof 20 patients dropped out due
to travel distance (N¼ 7), fatigue (N¼ 5), metastasis (N¼ 5), and
unknown reasons (N¼ 3). Among the remaining 209 patients, 138
received ET and were included in the present study (Fig. 1). The
Regional Committee for Medical Research Ethics (REKeNord no.
2011/2161), and The Norwegian Social Science Data Services (2012/
5293) approved the study and written consents were obtained.

2.2. Questionnaires

2.2.1. Morisky Medication Adherence Scale (MMAS-8)
The self-reported scale, Cronbach's alpha reliability of 0.83

[21,22], consists of seven items answered with a “yes” or “no”, and
one on a 5-point Likert scale (“never” to “always”). Each question
measures specific medication behaviour [21]. Total MMAS-8 scores
range from 0 to 8. Following the methodology used in previous
literature [21], high adherence is a MMAS-8 score of eight, medium
is six or seven, and < six is low adherence. A license fee was paid
before using a validated Norwegian version of MMAS-8. After
permission from Professor Donald E. Morisky, the items were
modified to make the scale appropriate for breast cancer patients
(personal communication). Cronbach's alpha for the modified
version was 0.72.

2.2.2. Subjective Health Complaints Inventory (SHC)
The scale measures 29 subjective, somatic and psychological

complaints experienced during the last month, and has a satisfac-
tory validity and reliability [23]. Severity of each complaint is rated
on a 4-point Likert scale; 0¼ “no complaints” to 3¼ “severe com-
plaints”, range 0e87. SHC evaluates five domains; musculoskeletal
pain (headache, neck pain, upper back pain, low back pain, arm
pain, shoulder pain, migraine, and leg pain, range 0e24), “pseudo-
neurology” (tiredness, sleep problems, anxiety, sadness/depression,
extra heartbeats, heath flushes, and dizziness, range 0e21),
gastrointestinal problems (gas discomfort, stomach discomfort,
diarrhea, constipation, gastritis/ulcer, heartburn, and stomach pain,
range 0e21), allergy (allergies, breathing difficulties, eczema, and
asthma, range 0e15), and flu (cold/flu and coughing, range 0e6)



Table 1
Baseline characteristics; mean (SD) for continuous data and n (%) for categorical data
in postmenopausal women with breast cancer (n¼ 138).

Patients

Age at diagnosis (years) 58.0 (SD 9.3)
aBMI (kg/m2) at surgery 26.2 (SD 4.3)
BMI (kg/m2) 48e60 months after surgery 26.2 (SD 4.4)
Marital status
Living with a partner 103 (75)

Education
Primary school (10 years) 74 (53)
Secondary school (11e14 years) 53 (39)
College/university 11 (8)

Employment
At surgery 95 (69)
Within 60 months after surgery 77 (56)

Initial therapy
Tamoxifen 54 (39)
Aromatase Inhibitor 84 (61)
Use of ET (months) 44 (SD 11.5)

Tumor size
>2 cm 50 (36)
1e2 cm 70 (51)
<1 cm 18 (13)

Tumor grade
1 34 (25)
2 78 (56)
3 26 (19)

Lymph node involvement
Node-positive 46 (33)

Type of surgery
Mastectomy 85 (62)
Lumpectomy 47 (34)

Treatment
bFEC± Taxan 95 (69)
Radiation therapy 85 (62)

cPre-existing comorbidities
Depression 5 (4)
Hypothyroidism 23 (17)
Diabetes Mellitus 4 (3)
dCardiovascular disease 48 (35)
eGastrointestinal disease 8 (6)
Rheumatological disease 5 (4)
Musculoskeletal pain 26 (19)
fRespiratory disease 13 (10)
No comorbidities 53 (38)

a Body Mass Index (BMI).
b Flourouracil þ Epirubicin þ Cyclophosfamide.
c Informationwas collected frommedical records and self-reported by the patient

before surgery.
d Hypertension, hypercholesterolemia, heart failure.
e Ulcerous Colitis, Mb Crohn.
f Chronic Obstructive Pulmonary Diseases.
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[23].

2.2.3. Functional Assessment of Cancer Therapy-Social Support
Subscale (FACT-ES)

The FACT-ES version 4 is a validated and widely used 46-item
questionnaire that measures fatigue and physical, social,
emotional, and functional aspects of quality of life [24]. “Self-re-
ported social support” (seven statements), rated on a 5-point scale
from 0¼ “not at all” to 4¼ “very much” are the primary outcomes
in this study [24]. A license was obtained before using the FACT-ES
(http://www.facit.org/).

2.2.4. Quality of Patient Information Questionnaire (QPI)
Assessment of the quality of patient information [25] is previ-

ously validated in Norwegian breast cancer patients with a Cron-
bach alpha of 0.81 [26]. QPI is based on four questions about the
content of the information and four about the patients' experience
regarding the information given [26].

2.3. Data collection and assessment of adherence to ET

Trained oncologic nurses collected data during consultations in
the hospitals at 4 different time points; 1e12, 24, 36 and 48e60
months after surgery. Medical records confirmed demographic and
cancer-related data. MMAS-8 and information from the Norwegian
Prescription Database (NorPD), between January 2012 and October
2016, estimated adherence to ET. The NorPD records all drugs or-
dered and prescribed from pharmacies in Norway [27], and the
database is considered as valid and reliable [28]. During a 60
months follow-up period, the patients received a prescription refill
of tablets (Tam or AI) for a 100 day interval, which is the maximum
that can be provided fromNorwegian pharmacies [28]. The number
of pills for each prescription was estimated from the date of the
pharmacy's first fill and last refill, plus 100 days divided by the total
number of days in the time period [11]. Patients had discontinued
ET if 180 days elapsed from prior prescription without a refill prior
to the completion of 54 months of therapy [11]. According to the
Medication Possession Ratio (MPR) [29], adherent to therapy is
taking prescribed medication equal to- or more than 80% [11].

2.4. Statistical analysis

Descriptive statistics presented data: numbers (n) and per-
centages (%) for categorical variables and mean and standard de-
viations (SD) for continuous variables. Survival probabilities of time
to discontinuation of ET were estimated using the Kaplan- Meier
method, and differences between groups with regard to dis-
continuing ETwere tested by the log-rank test [30]. Univariable and
multivariable regression analyses were performed using a Cox
proportional hazards regression model [31], which included socio-
demographic and clinical variables as covariate. Because values of
employment, BMI, self-reported health complaints, social support,
and quality of information given could change over time, they were
entered as time dependent covariates, controlling for age, hypo-
thyroidism and heart disease. All tests were two-sided, and tests
with p value< 0.05 were considered as statistically significant. Data
was analyzed using SPSS 23.0 for Windows (Armonk, NY: IBM
Corp.).

3. Results

3.1. Patient characteristics

Table 1 shows the demographics and medical characteristics of
the patients (N¼ 138). Mean agewas 58 years, ranged from49 to 67
years. At surgery, 53 (39%) patients were overweight (BMI> 25 kg/
m2), and 22 (16%) obese (BMI� 30 kg/m2). Within 48e60 months,
the parameters were 52 (38%) and 25 (18%), respectively. Further-
more, at surgery, 95 (69%) were in paid employment and 43 (31%)
were retired or on disability insurance. Within 48e60 months, the
parameters were 77 (56%) and 61(44%), respectively.
3.2. Discontinuation of ET

All patients picked up at least one prescription for either Tam or
AI within 12 months after their breast cancer diagnosis; 43 (31%)
women received Tam, 64 (46%) an AI, and 31 (23%) both types of
hormones at least once during the study period. Ten (7%) patients
self-reported discontinuation of ET. Data from the NorPD showed
that two patients (2%) were non-adherent (MPR< 80%), and 34
(25%) had discontinued ET. Nine patients received neo-adjuvant
therapy, whereof two patients discontinued ET within 7 and 41
months, respectively. The estimated proportion of patients who

http://www.facit.org/


Fig. 2. Kaplan-Meier curve for discontinuation of endocrine therapy among 138
women with breast cancer within 60 months. Fig. 4. Kaplan-Meier curve of discontinuing endocrine therapy comparing patients

with self-reported healt complaints sum score, SHC >20 and SHC <20 among 138
women with breast cancer within 60 months.
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discontinued ET within 60 months was 38% (Fig. 2).
Table 2
3.3. Predictors for discontinuation ET at baseline

Tam and AI did not significantly influence discontinuation of ET
within 60 months when stratifying on the baseline variables, (log
rank, p¼ 0.785) (Fig. 3).
Baseline, univariable Cox regression analysis for characteristics for discontinued
endocrine therapy in postmenopausal women with breast cancer (n¼ 138).

HR (95% CI) p-Value

Age at diagnosis (years) 1.04 (1.00e1.08) 0.050
aBMI (kg/m2) at surgery 1.10 (1.02e1.18) 0.008
Living with a partner
No 1.00 (Ref)
Yes 0.72 (0.31e1.66) 0.442

Education
Primary school, 10 years 1.00 (Ref)
3.4. Subjective health complaints (SHC)

SHC score< 20 is considered as normal self-reported health
complaints during a month [32,33]. The estimate of discontinued
therapy within 60 months showed no significance when stratifying
on the patients' baseline SHC; SHC< 20 and SHC �20 respectively
(log rank, p¼ 0 0.723) (Fig. 4).
Fig. 3. Kaplan-Meier curve for discontinuation of endocrine therapy according to
tamoxifen and aromatase inhibitors among 138 women with breast cancer within 60
months.
3.5. Cox regression analysis

Univariable Cox regression examined the association between
ET discontinuation with baseline characteristics. Baseline BMI (HR
Secondary school, 11e14years 0.38 (0.09e1.63) 0.344
College/university 0.71 (0.35e1.5) 0.191
Endocrine therapy
Tamoxifen 1.00 (Ref)
Aromatase Inhibitor 1.10 (0.54e2.23) 0.786

Tumor size
<1 cm 1.00 (Ref)
1e2 cm 2.30 (0.53e9.94) 0.266
>2 cm 2.67 (0.61e11.66) 0.193

Tumor grade
1 1.00 (Ref)
2 0.78 (0.37e1.67) 0.526
3 0.53 (0.17e1.70) 0.288

Lymph node involvement
Node-negative 1.00 (Ref)
Node-positive 0.42 (0.18e0.97) 0.043

Mastectomy
No 1.00 (Ref)
Yes 0.88 (0.44e1.79) 0.732

Lymphectomy
No 1.00 (Ref)
Yes 0.57 (0.27e1.23) 0.152

bFEC± Taxan
No 1.00 (Ref)
Yes 0.59 (0.30e1.17) 0.129

Radiation therapy
No 1.00 (Ref)
Yes 0.77 (0.39e1.52) 0.448

a Body Mass Index.
b Flourouracil þ Epirubicin þ Cyclophosfamide.



Fig. 5. Kaplan-Meier curve for discontinuation of endocrine therapy according to BMI
<25, 25e30 and >30 kg/m2 among 138 women with breast cancer within 60 months.
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1.10, 95% CI 1.02e1.18) was a significant independent predictor of
discontinuation ET, while a positive lymph node significantly
reduced the risk of discontinuation ET (HR 0.42, 95% CI 0.18e0.97)
(Table 2). None of the pre-existing comorbidities were significant
predictors for discontinuation ET.

3.6. Body mass index (BMI)

Thirty-one of the patients in the present study changed their
diet two years after diagnosis [34], whereof six discontinued ET.
Those 25 who continued ET had a mean BMI 27.5 (SD 3.6) kg/m2
compared to 28.3 (SD 6.6) kg/m2 in those who discontinued. To
examine the influence of BMI on ET discontinuation, we found a
log-linear relationship between baseline BMI and the 60-month ET-
discontinuation (HR 1.1, 95% CI 1.02e1.18), indicating a 10% increase
in hazard for discontinued ET for each unit increase in BMI. We
further explored the difference between various clinically used BMI
groups; < 25 kg/m2, 25e30 kg/m2 and >30 kg/m2, and observed an
estimated 60 months discontinuation of 28%, 45% and 48%,
respectively (log rank, p¼ 0.025) (Fig. 5).

3.7. Time dependent factors predictive for discontinuing ET

Uni- and multivariable Cox regression analyzed the association
between discontinuation of ET and time dependent factors like
social support, SHC, BMI, QPI, and paid employment. When only
baseline values were considered, social support was associated
Table 3
Baseline, univariable and multivariable Cox proportional regression analysis for time de
women with breast cancer (n¼ 138).

Univariable HR (95% CI)

FACT- ES, social support 0.99 (0.92e1.07)
SHC Inventory, total score 1.01 (0.98e1.04)
Pseudoneurology 0.97 (0.88e1.07)
Musculoskeletal complaints 1.03 (0.96e1.10)
Gastrointestinal complaints 1.03 (0.93e1.13)
QPI 0.99 (0.92e1.07)
*Employment 0.48 (0.24e0.97)
*BMI 1.08 (1.01e1.16)

*Notes: adjusted for age, hypothyroidism and cardiovascular disease.
Abbreviations; HR (Hazard Ratio), CI (Confidence Interval), FACT-ES (Functional Assess
Complaints Inventory), QPI (Quality of Patient Information), BMI (Body Mass Index).
with discontinuation of ET, (HR 0.91, 95% CI 0.86e0.98, p¼ 0.008),
but not when considered as a time dependent covariate (HR 0.99
(0.92e1.06, p¼ 0.830)). Employment was a significant time
dependent predictor when adjusted for hypothyroidism and car-
diovascular disease (p¼ 0.040), but not when BMI was included in
the model (p¼ 0.259). BMI was a significant predictor as a time
dependent covariate in both the univariable and multivariable
analysis (Table 3).
4. Discussion

The present study evaluated prospectively non-adherence and
discontinuation to ET, within 60 months after surgery, in post-
menopausal women with luminal breast cancer. An estimated risk
of discontinuing ET within 30 months was about 10%, which is in
line with prior studies reporting discontinuance rates like 8%e24%
of ET after two years [35,36]. However, after 60 months, the esti-
mated discontinuation increased to 38%. The result was surpris-
ingly high in light of the close monitoring during the study period
and the satisfaction regarding information given at diagnosis and
during follow-ups [26]. Previous studies have also reported rates of
non-adherence to ET ranging from 30 to 50% [13,16]. Hershman
et al. showed that among 8.769 women with breast cancer, 31.5%
discontinued therapy early, and 49% fulfilled the treatment period
[13]. Furthermore, estimated survival at 10 years was 81% for those
who continued ET compared to 74% for those who discontinued
[13]. Also, results from a large study including 6.193 post-
menopausal women, showed both low adherence to AI and
compliance score <90% were associated with reduced disease-free
survival [12].

The present study shows, as previous findings [37], a substantial
discrepancy between patients' self-reported adherence to ET
compared to information from the NorPD. Patients may be reluc-
tant to admit that they do not follow the prescribed regime in
general; the question may be too intrusive to answer [38]. Also, if
the patients are told in a superficial manner that they have to take
ET for 5e10 years, they may not understand benefits of the medi-
cine and the importance of following the prescribed ET [39].

A previous study in our patients showed that 76% self-reported
health complaints equal to healthy postmenopausal controls [32].
Also, a recently published prospective study, up to six years after ET,
did not show any effect or impairment of ET on neuropsychological
performance [40]. Although one third of the patients reported high
scores on several health complaints [32], these complaints were not
a time dependent factor predictive for discontinuing ET. Therefore,
ET-related health complaints may not play a major role in deter-
mining discontinuation of the medication [20,41].

While ET discontinuationwas not associated with social support
over time, the support seems to be important within the first year
pendent factors predictive for discontinuing endocrine therapy in postmenopausal

p-Value *Multivariable HR (95% CI) p-Value

0.830
0.740
0.555
0.400
0.639
0.887
0.040 0.56 (0.21e1,53) 0.259
0.027 1,08 (1.00e1.17) 0.042

ment of Cancer Therapy-Endocrine Subscale), SHC Inventory (Self-reported Health
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of treatment, and may contribute to a process of later discontinu-
ation of ET. It is worth noting that, a positive lymph node reduced
the risk of discontinuing ET. These patients may have received
comprehensive information, which in turn has influenced the un-
derstanding about the advantages and disadvantages of ET [38,42].
The physicians often focus on curing the disease, and may forget to
discuss perceived bothersome health complaints [42,43].

Notably, more than 50% of the patients were overweight or
obese. Change in diet two years after diagnosis [34] did not affect
BMI, which was stable throughout the entire study period. In the
present study, it was observed that baseline BMI might be a novel
risk factor to predict discontinuing ET down-stream in the breast
cancer trajectory. Interestingly, others have observed a positive
linear correlation between BMI and pre-treatment circulating es-
trogen levels, which are produced by aromatization of adrenal
androgens in the peripherally adipose tissue in postmenopausal
women [44]. On ET treatment, they found no difference in the
circulating estrogen levels between the BMI groups, but patients
with the highest BMI had the largest reduction in systemic estrogen
levels on ET [44]. It is tempting to suggest that ET in patients with
the highest BMI are likely to experience the largest drop in circu-
lating estrogens, which may create a larger discomfort compared
with the hormonal alterations in patients with a normal BMI. Thus,
these underlying endocrine mechanisms may affect overweight or
obese patients to be more prone to discontinue ET than slim pa-
tients. Therefore, high BMI may be considered a promising clinical
predictor for ET-discontinuation, and may contribute to explain the
increased breast cancer recurrence and mortality observed in these
patients [6, 45].

The patients should be asked more oftenwhether they have any
side effects from their medications and the benefits of taking them
[20]. Our study supports the importance of establishing an “alli-
ance” [18] between patient and provider before two years of follow-
up, as most patients stop medication at that time. The health care
providers must communicate with the patients in away that makes
the patients feel comfortable talking about their BMI and diet, and
telling the truth about the medical adherence [39]. Educational
interventions in health care providers, using theMIM, may increase
the understanding of the benefits of ET and the importance of
following the prescribed treatment [18].

Several strengths of the present study contribute to the legiti-
macy of the observations: the prospective design, and that all pa-
tients attended complete follow-ups. Both self-reported and
electronic pharmacy records estimated discontinuation of ET,
which strengthen the external validity of the results. The limita-
tions that need addressing are the small sample size and that the
prescription refill does not necessarily guarantee a patient actually
takes the prescribed medication. Hence, discontinuation of ET may
be higher than reported in this study.

5. Conclusion

The overall estimate of ET discontinuation within 60 months
was 38%, and there was a discrepancy between self-reported
adherence compared to prescription recorded data. Overweight
and obesity were time dependent risk factors predictive for dis-
continuing ET, but needs verification by a larger prospective study
to determine causality. Closer follow-ups, including oncology nurse
consultations, and more tailor-made information following theo-
retical guidance models, may contribute to increased adherence to
ET in breast cancer patients.
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