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Abstract

Background/aims Adjuvant endocrine therapy for at least
5 years improves oncological outcomes in oestrogen re-
ceptor-positive breast cancer. Adherence rates to pre-
scribed endocrine therapy are low and the search for
modifiable causes of this continues. The aim of this study
was to assess adherence rates in an Irish cohort of breast
cancer patients prescribed adjuvant endocrine therapy and
to assess modifiable factors associated with suboptimal
adherence.

Methods A cross-sectional anonymous survey was per-
formed on 261 patients currently prescribed endocrine
therapy. Data were collected regarding demographics,
treatment, social and emotional factors and medication side
effects. Each patient completed a medication adherence
score and provided information about discontinuation of
therapy and reasons for same.

Results Only 67.8 % of patients assessed demonstrated
complete medication adherence on the medication adher-
ence scale. Twenty-nine patients (10.9 %) permanently
stopped taking their prescribed endocrine therapy. Subop-
timal adherence was more likely in younger patients
(p < 0.001), those in employment (p = 0.005), those who
experienced side effects (p = 0.006), those who perceived
themselves to have low levels of emotional support
(p < 0.001) and those who use the internet to read about
their illness (p = 0.003).

Conclusions Endocrine therapy adherence is suboptimal
in almost one-third of patients in our cohort. Appropriate
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assessment and management of side effects and negative
emotions, combined with direction of patients to accurate
internet sources of information, could help improve en-
docrine therapy adherence in women with early-stage
breast cancer.
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Introduction

Systemic treatment of oestrogen receptor (ER) and pro-
gesterone receptor (PR) expressing breast cancers includes
the use of oral anti-oestrogen therapies (endocrine therapy).
There are two main classes of anti-oestrogen therapy—
selective oestrogen receptor modulators (SERMs), of
which tamoxifen is in mainstream clinical use, and aro-
matase inhibitors (Als), of which anastrazole, exemestane
and letrozole are widely commercially available.
Although tamoxifen was first trialled in breast cancer in
the 1970s, it was only in 1998 a survival benefit was shown
for its use in ER-positive breast cancers [1]. Five years of
adjuvant tamoxifen therapy was shown to reduce breast
cancer recurrence rates by 47 % and mortality by 26 %
over a 10-year period [1]. More recent studies have sug-
gested a benefit from extended duration of tamoxifen
therapy [2, 3]. Tamoxifen has also been shown to be
beneficial in reducing breast cancer risk in ER-positive
patients with ductal carcinoma in situ (DCIS) [4].
Aromatase inhibitors were also first developed in the
1970s, but toxicity limited usefulness of early drugs of
this class [5]. Newer Als were initially introduced as
second-line therapy for patients with advanced breast
cancer, who had disease progression whilst taking
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tamoxifen [6, 7]. However, anastrazole was subsequently
shown to be an effective adjuvant therapy for early
breast cancer in postmenopausal women [8]. Five years
of anastrazole treatment significantly prolongs disease-
free survival, time-to-recurrence, time-to-distant-metas-
tases and contralateral breast cancer incidence compared
to tamoxifen therapy in postmenopausal women [8].
Studies are ongoing to assess the benefit of extended
duration Al therapy for early breast cancer also [9].

Incomplete adherence to prescribed endocrine therapy
can, therefore, have significant effects on patient out-
comes. A recent study of patients who were non-adherent
(defined as omitting endocrine therapy for >180 days)
showed an adjusted cancer recurrence odds ratio of 2.88
compared to adherent patients [10]. Previous studies have
indicated some factors that have been shown to be asso-
ciated with poor adherence or non-adherence to hormonal
therapy including lower financial status/medication cost
[11, 12], age extremes [11], patients who perceive their
need to be lower [11-14], frequency and/or efficacy of
physician communication [11, 13-15], medication con-
cerns/side effects [11, 13, 14], lack of social support [11,
16] and negative emotions [12, 17]. Patients with better
understanding of their hormone receptor positivity were
more likely to be adherent in one study [18]. It is clear
that adherence rates are widely variable across different
study populations, and reasons for non-adherence are
broad in their nature.

The aim of our study was to assess endocrine therapy
adherence rates in a population of Irish women with ER/
PR-positive breast cancer and to look for modifiable factors
associated with non-adherence.

Table 1 Questions comprising the medication adherence score [20]

Methods

A cross-sectional study was performed on 261 patients
attending follow-up at breast and oncology clinics in a
regional tertiary referral centre for breast cancer in a uni-
versity teaching hospital over a 6-month period in
2013/2014. All patients were attending within 5 years of
their diagnosis of early-stage breast cancer, had ER/PR-
positive tumours, and the majority were prescribed
therapeutic adjuvant endocrine therapy, although a smaller
number were on risk-reducing hormonal treatment, with
some participating in the IBIS-II DCIS trial [19]. Choice of
hormonal therapy is generally left to the discretion of the
prescribing physician, which could be either a surgeon or a
medical oncologist. Low or intermediate risk tumours tend
to be prescribed tamoxifen and some change to an Al after
2 or 3 years. Patients with higher risk tumours are often
offered an Al initially for at least 5 years.

Patients meeting the inclusion criteria were invited to
participate by clinic staff at their routine follow-up ap-
pointment. Within our unit, each patient attends the sur-
gical clinic annually for clinical review for 5 years post-
operatively and they also undergo annual mammography.
Patients who undergo chemotherapy and radiotherapy also
attend medical and radiation oncology follow-up clinics at
a frequency which varies depending on their treatment
regime. Each consenting patient completed a written
anonymous questionnaire, providing self-reported infor-
mation regarding diagnosis, treatment, comorbidities, de-
mographics, household finances, follow-up and social/
emotional support. Each patient also completed a validated
medication adherence score (Table 1) [20] and provided

Morisky medication adherence score

1. Do you sometimes forget to take your medicine? Yes No

2. People sometimes miss taking their medicines for reasons other than forgetting. Yes No
Thinking over the past 2 weeks, were there any days when you did not take your medicine?

3. Have you ever cut back or stopped taking your medicine without telling your doctor because Yes No
you felt worse when you took it?

4. When you travel or leave home, do you sometimes forget to bring along your medicine? Yes No

5. Did you take all your medicines yesterday? Yes No

6. When you feel like your symptoms are under control, do you sometimes stop taking your medicine? Yes No

7. Taking medicine every day is a real inconvenience for some people. Do you ever feel hassled Yes No

about sticking to your treatment plan?

8. How often do you have difficulty remembering to take all your medicine?

Never/rarely
Once in a while
Sometimes
Usually

All the time
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information regarding discontinuation of therapy (tempo-
rary discontinuation being defined as <6 months, perma-
nent being defined as discontinuation >6 months duration),
reasons for discontinuation and side effects experienced.
The medication adherence score assesses patients’ day-to-
day use of their medication, along with their attitudes to-
wards their medication use. Patients who agreed to par-
ticipate were shown to a separate area of the clinic in order
to complete their questionnaires privately and were assured
of their anonymity.

Ethics approval for the study was obtained from the
Ethics Committee of the Cork Teaching Hospitals and each
patient provided written informed consent.

Data were entered into Excel (Microsoft, US) and
analysed using SPSS Version 20 (IBM). Continuous vari-
ables were analysed via t test, whereas categorical vari-
ables were compared via Chi-squared and Fisher’s Exact
tests. Variables identified as associated with suboptimal
adherence with a p value <0.200 were analysed in a
multivariate regression model using binary logistic
regression.

Results

261 patients completed questionnaires and their demo-
graphics are shown in Table 2. Overall, 29 patients
(10.9 %) permanently stopped taking a prescribed en-
docrine therapy. Reasons for this are shown in Table 3.
Twenty-two patients (8.3 %) temporarily discontinued
endocrine therapy; reasons and duration of discontinuation
are shown in Table 3. Unbearable side effects feature
highly in both groups.

Only 67.2 % (n = 178) of patients correctly understood
why they were prescribed endocrine therapy (Fig. 1a).
However, understanding did not correlate with adherence
(p = 0.194) (Table 4). Overall, 67.8 % of patients assessed
demonstrated complete medication adherence on the
medication adherence scale (Fig. 1b).

Patients were then divided into those fully adherent and
those with suboptimal adherence in an attempt to determine
factors associated with complete adherence. Suboptimal
adherence was more likely in younger patients (p < 0.001),
those in employment (p = 0.005), those with higher
household incomes (p = 0.023), those who experienced
side effects (p = 0.006), those who perceived themselves
to have low levels of emotional support (p < 0.001) and
those who use the internet to read about their illness
(p = 0.003) (Table 4).

The only specific side effect associated with suboptimal
adherence was mood disorder, in patients taking tamoxifen
(p = 0.033), (Fig. 2). When these factors were analysed by
multivariate analysis, it was found that employment, side

Table 2 Demographics of the entire study cohort of 261 patients
prescribed hormonal therapy (SD = standard deviation)

Whole study

population
Age in years (mean, SD) 57.88 £ 9.1
Years since diagnosis (mean, SD) 3.03 £ 1.85
Male: female (n) 4:257
Dwelling—rural: urban (%) 60:40
Third level education (n, %) 80 (31 %)
Employment
Full time 47 (17.9 %)
Part time 51 (19.5 %)
Retired 66 (25.2 %)
Full time at home 62 (23.7 %)
Unemployed 19 (7.3 %)
Disability 13 (5 %)
Income <€20,000/year (~ $25,000/year) 69 (27.3 %)
Marital status
Single 18 (6 %)
Married 178 (67.9 %)
Divorced/separated 28 (10.7 %)
Widowed 29 (11.1 %)
Current endocrine therapy
Tamoxifen 163 (62 %)
Aromatase inhibitor 84 (32.2 %)
Unknown 14 (5.8 %)

effects and emotional support level remained significantly
associated with suboptimal adherence (Table 5).

Patients were then analysed according to endocrine
therapy sub-group (tamoxifen versus aromatase inhibitors)
to assess for any differences (Table 6). As expected, pa-
tients taking tamoxifen were younger (p < 0.001) and had
been diagnosed for a shorter time (p = 0.002). They also
had higher incomes (p = 0.026), spent less money on their
medication (p < 0.001) and were less likely to have state
assistance in funding for their medication (a medical card)
(p < 0.001). Patients prescribed an aromatase inhibitor
were more likely to have undergone axillary lymph node
dissection (p = 0.007), and received chemotherapy
(p = 0.006) and trastuzumab (p = 0.048). Al prescribing
trended towards being more commonly performed by
medical oncologists (p = 0.060). Al users were more
likely to have switched endocrine therapy (p < 0.001) and
this was equally split between those who did so due to a
planned tamoxifen to Al switch and those who experienced
unbearable side effects. Overall, there was no difference in
side effect rate reported by the two groups (p = 0.183,
Fig. 3). On analysis of specific side effects, sweats/flushes
and per vaginal (PV) bleeding were more common in the
tamoxifen group (p = 0.001, p = 0.009, respectively);
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Table 3 Rates of overall
endocrine therapy permanent
(=6 months) and temporary
(<6 months) discontinuation
and reasons for same in the
entire cohort of 261 patients
prescribed hormonal therapy

Permanent discontinuation

Temporary discontinuation

Number (%)
Reasons (n, %)
Unbearable side effects
Completed therapy
Advised to switch medication by doctor

New medical condition/intervening illness

Pre intervening surgery

Temporary switch but switched back -

Forgot medication
Not specified
Duration of discontinuation
>6 months
2-6 months
1-2 months
<1 month
Not specified

29 (10.9) 22 (8.3)
11 (37.9 %) 8 (36.3 %)
1 (34 %) -
11 (37.9 %) -
2 (6.8 %) 2(9 %)
- 2(9 %)
2 (9 %)
- 2(9 %)
5(17.2 %) 6 (27.2 %)
29 (100 %)
3 (13.6 %)
7 (31.8 %)
11 (50 %)
1 (4.5 %)

Fig. 1 a Percentage of all 261
patients who understand the
reason endocrine therapy is
prescribed for them;

b percentage of all 261 patients
who demonstrated complete
medication adherence versus
suboptimal adherence via the
medication adherence score

there were no specific side effects significantly more
common in the Al group.

Discussion

This is the first study, to our knowledge, to assess ad-
herence for both tamoxifen and Al therapy in an Irish
population and to assess factors associated with subopti-
mal adherence. This study has shown that suboptimal
adherence with prescribed endocrine therapy regimens is
common, with 32.2 % of patients not completely adhering
to their prescribed medication. Ten percent of our cohort
permanently discontinued one medication at some point
in their therapy regimen. These figures compare with in-
ternationally reported data [13, 21-25] and confirm that
endocrine therapy adherence is a significant issue. Var-
ious levels of adherence to prescribed endocrine therapy
have been reported, from as low as 48 % adherence [21]
up to 93 % adherence [13] and various levels in between

@ Springer

Understanding of Reason for
Prescription

M Yes (68.2%)

ONo answer

Medication Adherence Score

B Complete
adherence
(66.3%)
Suboptimal
Adherence
(31.4%)

OlIncomplete
reply (2.3%)

No (30.3%)

(1.5%)

[22-25]. A previous study of an Irish cohort of patients
prescribed tamoxifen showed a 22 % non-persistence rate
within 1 year of commencing treatment [26]. Adherence
rates have been shown to decline over time from first
prescription [15, 27, 28]. Full 5-year completion of ther-
apy is as low as 66 % in some studies [29]. A 42 %
treatment interruption rate was seen within the first
2 years of therapy in a study of patients less than 40 years
[16] and younger women are more likely to be non-ad-
herent [30]. Male breast cancer patients have similarly
high discontinuation rates of endocrine therapy [31] and
in fact 5-year persistence rates of just 17 % have been
reported [32]. Rates of discontinuation are even higher in
trials where tamoxifen is used for chemoprevention for
high-risk patients, at 30-50 % [11]. In fact, endocrine
therapy adherence has been shown to be much poorer than
adherence with other recommended adjuvant therapies for
breast cancer, namely chemotherapy and radiotherapy
[25], where adherence with therapies is easily monitored
and documented.
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Table 4 Characteristics associated with suboptimal adherence
Complete adherence (n = 173) Suboptimal adherence (n = 82) p
Age in years (mean, SD) 59.2 +£9.7 552+ 7.1 <0.001
Years diagnosed (mean, SD) 3.0+ 1.9 3.0+ 1.7 NS
Rural dwelling (%) 60 62 NS
Third level education (%) 30 42 0.070
Employment
Full time 27 (15.6 %) 20 (24.4 %) 0.005
Part time 26 (15 %) 24 (29.3 %)
Retired 54 (31.2 %) 11 (13.4 %)
Full time at home 44 (25.4 %) 16 (19.5 %)
Unemployed 14 (8.1 %) 4 (4.9 %)
Disability 7 (4 %) 5 (6.1 %)
Married (%) 64.7 % 75.6 % 0.357
Household income
<€20,000 53 (30.6 %) 14 (19.5 %) 0.023
€20-40,000 50 (28.9 %) 21 (25.6 %)
€40-80,000 30 (17.3 %) 16 (19.45 %)
€80,0000 4 (2.3 %) 9 (11 %)
Unknown 36 (20.8 %) 22 (27.2 %)
Knowledge of reason for therapy
Yes 116 (67.1 %) 59 (72 %) 0.194
No 56 (32.4 %) 21 (25.6 %)
Side effects 114 (65.9 %) 66 (80.5 %) 0.006
Follow-up > once/year
Breast surgeon 150 (95.6 %) 70 (95.9 %) 0.941
Medical oncologist 78 (84 %) 32 (80 %) 0.697
Radiation oncologist 39 (51.2 %) 25 (69.4 %) 0.054
GP 104 (82.6 %) 55 (87.3 %) 0.632
Breast care nurse at time of treatment® 109 (72.7 %) 48 (69.8 %) 0.687
Social support
Strong/very strong 154 (91.1 %) 64 (84.2 %) 0.367
Moderate/poor 14 (8.9 %) 12 (15.8 %)
Emotional support
Strong/very strong 137 (85.1 %) 53 (71.6 %) <0.001
Moderate/poor 23 (13.2 %) 21 (28.4 %)
Financial support
Strong/very strong 81 (54.4 %) 35 (49.3 %) 0.876
Moderate/poor 68 (45.6 %) 36 (50.7 %)
Family history of breast cancer® 65 (37.6 %) 28 (34.1 %) 0.418
Researching breast cancer via
Books/magazines 76 (43.9 %) 36 (43.9 %) 0.18
Internet 59 (34.1 %) 41 (50 %) 0.003

p values in bold are statistically significant

 Patients who met with a breast care nurse before at prescription or within 1 month of endocrine therapy prescription

® Patients who reported at least one first- or second-degree relative with breast cancer

As outlined previously, endocrine therapy is associated  association between adherence and breast cancer outcomes
with significant reductions in breast cancer recurrence and  [33]; this has not been supported by other studies [23, 32].
mortality [1, 8]. Although one study of 857 low-income A study of 116 male breast cancer patients showed sig-
women with poor adherence did not demonstrate an  nificant differences in outcome for both overall survival
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Fig. 2 Comparison of side
effects experienced by those
with complete adherence versus
suboptimal adherence. Values
are expressed as percentages of
each cohort. There were no
differences seen between the
two groups except for mood
disorder, which was more
common in the suboptimal
adherence group taking
tamoxifen (*p = 0.033, Fisher’s

Al: Joint pain

Al: Sweats/flushes

Al: Mood disorder

Al: Bone Pain

Tamoxifen: Visual disturbance
Tamoxifen: PV Bleeding

Tamoxifen: Joint Pain

OSuboptimal Adherence

B Complete Adherence

Exact Test). All other
comparisons were non-
significant

Tamoxifen: Bone Pain

Table 5 Multivariate analysis of factors associated with complete or
suboptimal adherence in 261 patients prescribed hormonal therapy;
employment status (being in full or part time employment versus full
time at home), the presence of side effects and level of perceived

Tamoxifen: Sweats/Flushes

Tamoxifen: Mood Disorder*

wlwwpn

o
N
o

40 60 80 100

emotional support (moderate/poor versus strong/very strong) are
independently associated with suboptimal adherence with odds ratios
of 2.392, 3.116 and 2.75, respectively (binary regression analysis,
p = 0.001, df degrees of freedom)

Factor affecting adherence df Odds ratio 95 % confidence interval )4

Age 0.967 0.922-1.015 0.180
Education 5 0.654
Employment 1 2.392 1.038-5.515 0.041
Income 5 0.784 0.357-1.720 0.537
Understands medication 1 0.544
Side effects 1 3.116 1.040-9.335 0.042
Use of books/magazines 1 0.996 0.399-2.485 0.993
Use of internet 1 0.603 0.237-1.535 0.289
Emotional support 1 2.750 1.164-6.497 0.021

p values in bold are statistically significant

and disease-free survival in adherent patients compared to
those poorly adherent [32]. A further prospective study of
417 patients in Sweden also demonstrated an association
between non-adherence to endocrine therapy at 1 year and
increased risk of early breast cancer events [23]. Subopti-
mal adherence, therefore, may have significant clinical
consequences and modifiable causes of suboptimal adher-
ence need to be sought.

Our finding that approximately one-third of patients are
poorly complaint with their hormonal therapy is par-
ticularly concerning in the current era of trends towards
minimally effective treatments, rather than the previous
trend to giving patients maximally tolerated treatments.
Genomic analyses of tumours are frequently employed
currently, resulting in decreased prescribing of che-
motherapy [34]. Therefore, hormonal therapy is potentially
far more important to our current breast cancer patients,
than it may have been to previous generations of patients.

@ Springer

A study is currently evaluating omitting chemotherapy for
some node-positive patients [35]—a treatment that would
generally have been mandatory for this sub-group of breast
cancer patients. Many centres have also adopted or par-
tially adopted the ACOSOG Z-11 concept which accepts
that macroscopic disease is left behind in the axilla in some
patients [36]. It is possible that full adherence with sys-
temic hormonal therapy could be critical in the future in
such patients. It is possible, and indeed probable, that poor
adherence with hormonal therapies has been a problem for
many years, but the consequences of such poor adherence
may be far more significant today than previously.
Negative emotions, mood disorders and perceived poor
emotional support are common themes when examining
endocrine therapy adherence. Our study has confirmed an
association between poor emotional support and subopti-
mal adherence, which held true on multivariate analysis.
Quality of life (QoL) studies have demonstrated that
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Table 6 Comparison of

patients prescribed tamoxifen Tamoxifen Aromatase inhibitor P
versus aromatase inhibitors (AD) N ean age in years (SD) 559 + 9.4 612 + 7.0 <0.001
in 261 patients prescribed X . .
hormonal therapy Mean years since diagnosis (SD) 274+ 15 3.6 22 0.002
Income
<€20,000 37 (22.7 %) 29 (34.5 %) 0.026
€20-40,000 38 (23.3 %) 26 (31 %)
€40-80,000 38 (23.3 %) 9 (10.7 %)
> €80,0000 11 (6.7 %) 2 (2.4 %)
Unknown 39 (30 %) 18 (21.5 %)
Axillary lymph node dissection 31 (19 %) 27 (32.1 %) 0.007
Radiotherapy 150 (85.9 %) 76 (90.5 %) 0.175
Chemotherapy 63 (38.7 %) 43 (51.2 %) 0.006
Trastuzumab 6 (3.7 %) 6 (7.1 %) 0.048
Endocrine therapy prescriber
Breast surgeon 69 (41.1 %) 22 (26.2 %) 0.060
Medical oncologist 72 (44.2 %) 51 (60.7 %)
Other 24 (14.7 %) 12 (13.1 %)
Cost/month
<€20 79 (48.4 %) 16 (19.1 %) <0.001
€20-100 8 (4.9 %) 4 (4.8 %)
>€100 1 (0.6 %) 14 (16.7 %)
Does not know 53 (32.5 %) 25 (29.8 %)
Medical card funding 91 (55.8 %) 58 (69 %) <0.001
Switch of hormonal therapy 14 (8.6 %) 34 (40.5 %) <0.001
Reason for therapy switch
Side effects experience 9 14
Planned therapy switch 5 14
Other 6
Overall side effect rate 121 (74.2 %) 55 (65.5 %) 0.183

p values in bold are statistically significant

Fig. 3 Comparison of side

. Fati
effects experienced between atigue

f
those taking tamoxifen versus Weight gain 3
aromatase inhibitors; figures are .
expressed as percentages of Sleep disturbance  mm——
each cohort. Overall, the side Cramps o
effect rate was similar between . .
the two groups (p = 0.183). Visual disturbance mems
However, sweats/flushes and PV Bleeding* \mmm O Aromatase Inhibitor
vaginal bleeding were more . ) B Tamoxifen
common in the tamoxifen group Joint Pain o
(p = 0.001, 0.009, Sweats/Flushes* e s—————
respectively). All other .
comparisons were non- Thromboembolism |
significant Mood Disorder s

Bone Pain  m—
0 10 20 30 40 50 60 70

emotional well being decreases in conjunction with other  after this stage, emotional well being does not [37]. Other
QoL scores within 3-6 months of commencing tamoxifen  studies have confirmed the association between poor
[37]. However, whilst other QoL parameters improve again ~ emotional well being and poorer adherence to medication
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[12]. In fact, negative mood prior to starting therapy has
also been associated with subsequent non-adherence [17].
Stanton et al. have shown onset of therapy-related negative
emotions within months of diagnosis, suggesting that
assessment of emotions should be performed close to the
time of initiation of therapy and may predict poor adher-
ence [12]. Depressive symptoms in cancer patients may be
responsive to psychological intervention [12] and their
prompt recognition and appropriate management may lead
to better medication adherence.

Employment status was shown to be a significant factor
in our study. Our complete adherence group had a higher
proportion of retired patients and patients who are full time
at home compared to the suboptimal group which had
higher proportions of part and full time employed patients.
Reasons for this are unclear. It could be postulated that
employed patients are likely to be younger than retirees or
that patients experiencing side effects may discontinue
medication to allow them to work. However, the effect
remained significant on multivariate analysis, taking age
and side effects into consideration. Other studies report
mixed effects of employment—male employed patients are
less likely to be adherent to medication for inflammatory
bowel disease [38], whereas unemployed patients are less
likely to adhere to diet and medication following renal
transplant [39]. Further exploration of the effect of em-
ployment on medication adherence is required.

Side effects were commonly experienced in both groups
of patients in our study but were more commonly reported
in the suboptimal adherence group. Again, this is in line
with the previously published data, where up to 94 % of
patients prescribed endocrine therapy report some side ef-
fects [22]. In their study, Aiello-Bowles et al. found
headaches to be negatively associated with adherence [22],
whereas in our study we found a negative correlation with
mood disorders in tamoxifen users. Management of side
effects is therefore very important and it is worth noting
that side effects were a common reason for therapy switch
in our cohort. It has been shown previously that more than
one-third of patients who fail an initial Al due to side
effects may tolerate an alternative Al [40], and therefore
therapy switch is an important consideration in patients
reporting unbearable side effects.

Whilst most women value efficacy over side effects of
their endocrine therapy, it has been shown that a proportion
of women regard efficacy with less importance than they
attach to side effects [41]. Patients who perceive a higher
benefit/side effect ratio have better adherence to their
medication [41]. Therefore, there is a cohort of patients in
whom side effects will play a role in determining adher-
ence. Knowledge of these patients beliefs may help tailor
communication to suit their individual needs. Cuzick et al.
have shown that onset of Al-induced symptoms is
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associated with better oncological outcomes [42], and
therefore education of patients about the significance of
their side effects may also be beneficial.

Interestingly, our study shows the novel finding that
patients who use the internet to research their illness are
more likely to have suboptimal adherence. This finding is
particularly significant in an era where patients have in-
creased access to and increasingly use the internet as a
health information source. It has previously been shown
that patients not only access the internet for medical in-
formation but that internet sourced information also helps
influence their decision making [43, 44]. A large number of
internet searches seeking breast cancer information are
performed daily [45]. An analysis of webpages returned in
common breast cancer-related searches has shown variable
accuracy and applicability to patients’ queries [46]. Most
webpages providing health-related information are un-
regulated [46]. Accurate information can be found via the
right sources (education-based or government authorised
websites compared to individual blogs or interest group
webpages) [46], but these sources may be difficult to find
for uninitiated patients. Patients should be directed to
source high-quality information (rather than being exposed
to potentially extreme views) if using the internet to aid
their decision making, and to ensure that they are making
fully informed choices.

It has been suggested that knowledge about their own
hormone receptor status improves patient adherence to
endocrine therapy [18]. However, our study has shown no
link between understanding the reason for endocrine ther-
apy and complete adherence. In keeping with this finding,
various studies have attempted educational interventions
with little success. Randomisation of patients to receive
educational material in conjunction with their Al pre-
scription had no effect on adherence rates in two studies
[47, 48]. Ziller et al. did show that reminder letter and
information booklets or reminder phone calls did improve
adherence rates significantly in their cohort of 181 females
[21]. However, the control arm of their study had only
48 % adherence at 12 months, one of the lowest reported
adherence rates in the literature. A further study is being
undertaken to assess cognitive behavioural side effect
prevention training versus standard care or manualised
supportive therapy but results from this trial are awaited
[49]. Assessment of the usefulness of a text message re-
minder to patients to continue their endocrine therapy is
currently being studied in a randomised controlled trial
[50].

Studies have suggested more follow-up and follow-up
with specialists rather than general practitioners (GPs) has
a positive impact on adherence [13, 15, 24]. Whilst ac-
knowledging that our patient cohort has high follow-up
attendance rates in general, the percentage of reduced
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frequency attenders is no higher in the suboptimal adher-
ence group than the complete adherence group. Therefore,
follow-up frequency does not appear to impact adherence
in our cohort but may be a factor in settings where cancer
patients are discharged from specialist follow-up before
completion of their endocrine therapy.

An acknowledged limitation of our study is its cross-
sectional design which does not allow for the assessment of
changes in adherence over time. However, it provides what
we believe to be a true representation of adherence and
discontinuation rates in a large cohort of patients, as well as
providing information regarding some potential factors
which affect adherence. The study population is potentially
limited by selection bias as patients with the poorest ad-
herence to therapy may not attend their hospital follow-up,
and therefore they may not have been captured by this
hospital-based study. Patient self-reported adherence rates
have been shown to over state adherence when compared
to actual prescription fill rates, in some studies [51, 52].
Verification of clinical information provided by the pa-
tients is precluded by the anonymous nature of the ques-
tionnaire. However, we believe that it is this anonymity
which makes it likely that the responses provided are a true
reflection of adherence rates, discontinuation rates, and
social and emotional factors.

In conclusion, we have shown that endocrine therapy
adherence is suboptimal in almost one-third of patients in
our cohort. Factors associated with this include poor
emotional support, employment status, medication side
effects and patient internet use. Appropriate assessment
and management of negative emotions and side effects,
combined with direction of patients to accurate internet
sources of information, could help improve endocrine
therapy adherence in women with early-stage breast
cancer.
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