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Abstract
Purpose  Adjuvant endocrine therapy reduces the recurrence and mortality of early hormone receptor-positive breast cancer 
in both pre- and postmenopausal women. The aim of this study was to investigate adjuvant tamoxifen adherence and associ-
ated factors in breast cancer survivors.
Methods  This descriptive, prospective study was conducted in 2019–2020 with the participation of 531 women who survived 
breast cancer and were under follow-up at the Senology Institute of a hospital in Istanbul. Inclusion criteria were having 
completed treatment for early hormone receptor-positive breast cancer, being prescribed tamoxifen, and being 18 years or 
older. Data were collected using a patient information form and the Morisky Medication Adherence Scale-8 (MMAS-8).
Results  The mean age of the participants was 44.9 ± 6.5 years, and the mean duration of tamoxifen use was 834.4 ± 685.7 days. 
The women’s mean MMAS-8 score was 6.86 ± 1.39. Medication adherence was significantly positively correlated with cur-
rent age (p = 0.006) and age at diagnosis (p = 0.002). There was a statistically significant difference between tamoxifen adher-
ence according to participants’ employment status (p = 0.028), chronic disease status (p = 0.018), loss of libido (p = 0.012), 
treatment-related changes in mood changes (p = 0.004), and having negative effects affecting daily life (p < 0.001).
Conclusion  Overall, breast cancer survivors in this study reported moderate adherence to tamoxifen. The women’s individual 
characteristics and the adverse effects of treatment influenced medication adherence. Healthcare professionals can help 
increase adherence to this treatment, which reduces the risk of mortality, by explaining the importance of the medication, 
identifying and eliminating barriers to adherence, and informing women about evidence-based interventions to increase 
medication compliance.

Keywords  Adjuvant endocrine therapy · Adjuvant tamoxifen · Breast cancer survivors · Hormonal therapy · Medication 
adherence

Introduction

Treatment with adjuvant endocrine therapy (AET) 
reduces breast cancer recurrence and improves over-
all survival in patients with hormone receptor-positive 
breast cancer [1, 2]. Standard AETs used for hormone 
receptor-positive breast cancers include selective estro-
gen receptor modulators (SERMs) (e.g., tamoxifen) and 
aromatase inhibitors (AIs) (e.g., anastrozole, letrozole, 
and exemestane), which inhibit estrogen synthesis [3]. To 
obtain the desired therapeutic benefit, it is recommended 
to use these treatments for 5 to 10 years, depending on 
the patient’s condition and risk of recurrence [2]. The 
risk of breast cancer recurrence and mortality is high 
in patients who do not adhere to or prematurely dis-
continue treatment [4, 5]. Despite its known efficacy, 
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non-adherence is reported to be common among women 
receiving AET [6].

Negative treatment-related experiences are the main 
factor influencing patients’ medication adherence [7, 
8]. Adverse effects associated with include hot flushes, 
depression, sexual dysfunction, weight gain, musculo-
skeletal symptoms, bone problems, cognitive dysfunc-
tion, and fatigue [9, 10]. The persistence of adverse 
effects over the long-term results in impaired quality of 
life and reduced treatment adherence [11]. In premeno-
pausal women, ovarian function suppression increases 
the adverse effects of AET. Premenopausal women 
undergoing tamoxifen therapy with ovarian function 
suppression were found to have significantly increased 
hot flushes and night sweats [12]. In a study conducted 
in premenopausal women with breast cancer, 16% of 
women prescribed tamoxifen were found to be noncom-
pliant with treatment in biochemistry tests performed 
1 year later, and it was also determined that these women 
had worse cancer-related outcomes [13]. Although post-
menopausal women are reported to have lower rates of 
non-adherence, impaired quality of life and subsequent 
treatment discontinuation has been observed [14, 15]. 
Patients who are not adequately informed about the 
adverse effects of hormone therapy are more likely to 
discontinue treatment early [8]. In one qualitative study, 
women who prematurely discontinued AET had more 
negative beliefs about the effectiveness of AET, per-
ceived the continuation of AET as a barrier to normali-
zation of their lives, and stated they valued quality over 
length of life. These women also reported having less 
support from health care professionals than women who 
continued treatment [16].

Defining the factors that influence adherence to AET may 
promote treatment continuity. Ensuring medication adher-
ence is a key point in maintaining long-term survival in 
breast cancer [17–19]. The aim of this study was to investi-
gate adherence to adjuvant tamoxifen and associated factors 
in women breast cancer survivors.

Methods

Study design

This was a prospective and descriptive study.

Sample selection and patient characteristics

The study data were collected in the Senology Institute of 
a hospital in Istanbul, Turkey between the years 2019 and 
2020. The sample consisted of 531 women over 18 years 

of age using adjuvant tamoxifen. Patients with neurological 
and psychological problems were not included in the study.

Data collection tools

Data were collected using the Morisky Medication 
Adherence Scale-8 (MMAS-8) and a patient information 
form prepared by the researchers. Women were invited 
to participate in the study when they presented to the 
breast outpatient clinic for follow-up visits or came to the 
hospital for treatment. The data were collected in face-
to-face interviews with participating women.

Patient information form: This form was prepared by 
the researchers and consisted of two parts: sociodemo-
graphic characteristics (5 questions) and disease-related 
characteristics (13 questions).

Morisky medication adherence scale: This scale was 
first developed by Morisky et al. in 1986 as a 4-item scale 
and was later supported with additional items addressing 
the conditions surrounding adherence behavior. Morisky 
et al. also performed the validity and reliability analyses 
of the MMAS-8 [20], and Sayiner et al. conducted the 
validity and reliability study of the Turkish version [21]. 
The MMAS-8 consists of 7 closed-ended items with two 
options (yes/no) and 1 closed-ended question with five 
options. In the first 7 items, responses associated with 
greater adherence are scored as 1 point, while responses 
associated with poorer adherence receive 0 points. Item 
8 uses a Likert-type scale of frequency in which the 
response “never/rarely” is scored 1 point and the other 
four response options are given 0 points. Patients with an 
MMAS-8 score of ≥ 6 are considered treatment adherent 
[21]. In the sample of this study, the Cronbach’s alpha 
value of the scale was calculated as 0.680.

Statistical analysis

Statistical analyses were performed using R version 2.15.3 
software (R Core Team, 2013). Data were reported as 
minimum, maximum, mean, standard deviation, median, 
interquartile range (IQR; first quartile–third quartile), 
frequency, and percentage. Quantitative data were evalu-
ated for normal distribution using Shapiro–Wilk test and 
graphical analysis. Independent groups t test was used 
for between-group comparisons of normally distributed 
variables. Mann–Whitney U test was used for between-
group comparisons of non-normally distributed variables. 
Comparisons between more than two groups were done 
using one-way analysis of variance (ANOVA) for normally 
distributed variables and Kruskal–Wallis test for non-nor-
mally distributed variables. Pearson correlation analysis 
was used to evaluate correlations between quantitative 
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variables. The KR-20 (Kuder-Richardson 20) coefficient 
was used to assess internal consistency. Statistical signifi-
cance was accepted at p < 0.05.

Results

The women ranged in age from 27 to 82, with a mean 
age of 44.92 ± 6.50 years. Of the women, 63.8% (n = 339) 
held an undergraduate or postgraduate degree and 59.3% 
(n = 315) were employed (Table 1).

Their age at breast cancer diagnosis ranged from 24 to 
76, with a mean of 42.26 ± 6.51 years. The mean duration 
of tamoxifen use was 834.4 ± 685.72 days (Table 1).

The mean total MMAS-8 score was 6.86 ± 1.39. There 
was a statistically significant positive correlation between 
tamoxifen adherence levels and current age (r = 0.119, 

p = 0.006) and age at diagnosis (r = 0.137, p = 0.002) 
(Table 1). Tamoxifen adherence increased as the age of 
women increased also tamoxifen adherence was better for 
women diagnosed at a later age.

MMAS-8 scores were not correlated with the women’s 
education level, who they lived with, or duration of tamox-
ifen use (p > 0.05) (Table 1).

However, MMAS-8 scores differed significantly accord-
ing to employment status (p = 0.028). Women who were 
actively working had lower adherence than retired women 
and homemakers (p = 0.043 and p = 0.034, respectively) 
(Table 1).

At least one chronic disease was present in 16.9% (n = 90) 
of the women. The most common chronic diseases were 
hypertension in 3.4% (n = 18) and diabetes in 3% (n = 16). 
Those with chronic comorbidity had higher adherence 
(p = 0.018) (Table 1).

Table 1   Relationship between demographic characteristics and medication adherence in survivor women using tamoxifen

a One-way analysis of variance
b Independent groups t test
c Kruskal-Wallis test; results presented as median (IQR)
d Mann-Whitney U test, results are presented as median (IQR)
* p < 0.05

Min–max (median) Mean ± SD MMAS-8

Min–max 
(median)

Mean ± SD

1–8 (7) 6.86 ± 1.39

n r n

Current age 27–82 (45) 44.92 ± 6.5 531 0.119 0.006*
Age at diagnosis 24–76 (42) 42.26 ± 6.51 531 0.137 0.002*
Duration of tamoxifen use (days) 13–3633 (680) 834.4 ± 685.72 531 -0.077 0.078

n % Mean ± SD Test value p value
Education level aF = 0.284 0.753
 Primary education 47 8.9 6.83 ± 1.61
 Secondary education 145 27.3 6.93 ± 1.37
 University or higher 339 63.8 6.83 ± 1.37

Employment status aF = 3.603 0.028*
Working 315 59.3 6.73 ± 1.43
Retired 38 7.2 7.21 ± 0.81
Homemaker 178 33.5 7.01 ± 1.39

Members of household
 None 51 9.6 6.53 ± 1.76 bt = 1.427 0.159
 Child 376 70.8 6.91 ± 1.34 bt =  − 1.502 0.134
 Parent 28 5.3 7 (6, 8) dz =  − 0.241 0.809
 Spouse 433 81.5 6.89 ± 1.33 bt =  − 1.137 0.258
 Other 6 1.1 6.5 (6, 7) dz =  − 1.311 0.190

Comorbidity bt = 2.386 0.018*
 No 441 83.1 6.81 ± 1.46
 Yes 90 16.9 7.1 ± 0.96
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Most women (n = 503, 94.7%) reported adverse effects 
related to tamoxifen. Of the women, 68.9% (n = 366) 
reported hot flushes, 49.5% (n = 263) reported mood swings, 
48.8% (n = 259) reported night sweats, 45.4% (n = 241) 
reported changes in weight, and 40.1% (n = 213) reported 
loss of libido. Tamoxifen adherence was significantly lower 
in women who reported loss of libido and mood swings 
as tamoxifen-related side effects (p = 0.012 and p = 0.004, 
respectively) (Table 2).

Of the women, 41.4% (n = 213) stated that the adverse 
effects of tamoxifen considerably affected their daily lives. 
These women had significantly lower tamoxifen adher-
ence than those who stated that the adverse effects of treat-
ment did not affect or only somewhat affected their lives 
(p < 0.001 and p < 0.001, respectively) (Table 2).

In the majority of women (n = 312, 58.8%), the extent of 
disease was limited to the breast. Almost all of the women 
(n = 529, 99.6%) had undergone surgical treatment, 57.6% 
(n = 306) had completed chemotherapy, 74.2% (n = 394) 
completed radiotherapy, and 12.8% (n = 68) completed tar-
geted medication therapies. There were no significant dif-
ferences in MMAS-8 scores according to extent of disease 
and metastasis status of the patients (p > 0.05) (Table 2).

Of the women who participated in the study, 53.9% 
(n = 286) regularly used at least one medication other than 
tamoxifen. Most women (n = 423, 79.7%) used tamoxifen 
at a dose of 20 mg once a day. There was no significant 
difference in tamoxifen adherence scores based on whether 
the women had completed treatment, were under ongoing 
treatment, were using medications other than tamoxifen, or 
their tamoxifen dose (p > 0.05) (Table 2).

Discussion

The aim of this study was to investigate adjuvant tamoxifen 
adherence and associated factors in breast cancer survivors. 
The mean MMAS-8 score in our sample was 6.86 ± 1.39. 
An MMAS score of ≥ 6 is defined as medication-compliant. 
Therefore, it can be said that the patients’ scores were at the 
lower limit of adherence. He et al. (2015) found that among 
patients who started AET, 14% had discontinued treatment 
by the end of the first year and 36% by the end of the third 
year. At 5 years after AET was prescribed, the rate of dis-
continuation was reported to be close to 54% [7]. Similarly, 
a systematic review showed that 5-year discontinuation 
rates were between 31 and 73% [22]. As mentioned earlier, 
one study showed that 16% of premenopausal women with 
breast cancer were noncompliant with tamoxifen therapy 
at 1 year after initiation and had poorer cancer-related out-
comes [13]. Despite the high risk of recurrence and death, 
treatment non-adherence is seen to be common among 
breast cancer survivors.

There are many factors that influence treatment adher-
ence to tamoxifen [7]. In our study, these factors included 
the women’s age, the age at diagnosed with cancer, their 
employment status, comorbidities, and the adverse effects 
of treatment.

We observed that adherence to tamoxifen increased with 
the women’s age. This suggests that tamoxifen adherence is 
more difficult in young women. A study conducted in Japan 
also showed that women over the age of 40 had higher treat-
ment compliance [23].

In a study conducted in Sweden, it was reported that apart 
from the adverse effects of treatment, poorer adherence was 
associated with the presence of comorbidity and being 
younger than 40 or older than 64 years of age at diagnosis 
[7]. In our study, age at diagnosis was positively correlated 
with medication adherence scores, leading to the conclu-
sion that women over 40 years of age had better adher-
ence. However, in contrast to the findings of He (2015) [7], 
we observed that tamoxifen adherence was higher among 
women with chronic diseases. Comorbidity also leads to the 
use of multiple drugs. Therefore, these patients may take 
tamoxifen regularly along with the other medications taken 
to manage their chronic diseases. In our study, most women 
used the full dose of the tamoxifen at one time (20 mg/day), 
a small number of women took the tamoxifen dose by divid-
ing into two doses per a day (10 mg twice daily). Taking the 
dose in full or divided were not change the effectiveness of 
the treatment. This varies according to the promotion of the 
patient and the physician.

In our study, the age of tamoxifen use was in a wide 
range (27–82 years). Physicians seem to prefer tamox-
ifen especially in postmenopausal women, since the side 
effects of anti-aromatase drugs are quite high. Although 
the side effects of tamoxifen were considered to be less, 
94.7% of women experienced tamoxifen-related adverse 
effects. Women who stated that these side effects had a 
considerable effect on their daily lives had lower treat-
ment adherence than those who reported no or less 
pronounced impact. Patients and oncologists perceive 
adverse effects to be a major deterrent to AET adherence 
[16]. Side effects are strongly associated with adherence 
to adjuvant therapy, and the mitigation and control of 
adverse effects is one way to increase adherence rates. In 
a survey of 622 postmenopausal women, 30% of patients 
discontinued hormone therapy, with a very high pro-
portion of these patients (84%) citing adverse effects 
as the reason for discontinuation [24]. In one study, it 
was reported that the rate of AET discontinuation was 
higher among survivors who used symptom-relieving 
medications [7]. 

It was stated that hot flushes, not receiving chemotherapy, 
and not undergoing mastectomy were risk factors for dis-
continuing treatment. Demographic variables such as age 
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Table 2   Correlation between survivor women clinical characteristics and medication adherence

a One-way analysis of variance
b Independent groups t test
c Kruskal-Wallis test; results presented as median (IQR)
d Mann-Whitney U test, results are presented as median (IQR)
* p < 0.05
** Multiple options could be marked

Min–max (median) Mean ± SD MMAS-8 Min–max (median) Mean ± SD

n r p

Tamoxifen-related adverse effects dz =  − 2.392 0.017*

  Yes 503 94.7 7 (6, 8)

  No 28 5.3 8 (7, 8)

Adverse effects**

  Hot flushes 366 68.9 6.82 ± 1.38 bt = 0.987 0.324

  Mood swings 263 49.5 6.68 ± 1.46 bt = 2.855 0.004*

  Night sweats 259 48.8 6.83 ± 1.32 bt = 0.433 0.665

  Weight changes (weight gain/loss) 241 45.4 6.75 ± 1.44 bt = 1.604 0.109

  Loss of libido 213 40.1 6.67 ± 1.5 bt = 2.522 0.012*

  Joint pain 175 33.0 6.91 ± 1.3 bt =  − 0.668 0.504

  Muscles aches 172 32.4 6.81 ± 1.48 bt = 0.560 0.576

  Malaise 149 28.1 6.91 ± 1.32 bt =  − 0.509 0.611

  Nausea/vomiting 21 4.0 7 (6, 7) dz =  − 1.446 0.148

  Vaginal discharge 140 26.4 6.73 ± 1.52 bt = 1.275 0.203

  Sleep problems 123 23.2 6.67 ± 1.44 bt = 1.662 0.097

  Skin discoloration 53 10.0 6.81 ± 1.33 bt = 0.252 0.801

  Vaginal bleeding 15 2.8 8 (6, 8) dz =  − 0.660 0.509

  Other 92 17.3 6.79 ± 1.45 bt = 0.481 0.630

Impact of adverse effects on daily life aF = 17.874  < 0.001*

  Not affected 103 20.0 7.23 ± 1.06

  Somewhat affected 199 38.6 7.1 ± 1.16

  Considerably affected 213 41.4 6.43 ± 1.62

Extent of disease cχ2 = 1.151 0.562

  Breast only 312 58.8 7 (6, 8)

  Breast and armpit 208 39.2 7 (6, 8)

  Breast, armpit, and distant organ 11 2.1 7 (5, 8)

Distant organ involvement**

  Lung 1 0.2

  Liver 1 0.2

  Bone 8 1.5 6.5 (4.5, 7.5) dz =  − 1.491 0.136

  Lymph node 2 0.4

Completed treatments**

  Surgery 529 99.6 7 (6, 8) dz =  − 0.625 0.532

  Chemotherapy 306 57.6 6.79 ± 1.45 bt = 1.366 0.173

  Radiotherapy 394 74.2 6.83 ± 1.42 bt = 0.829 0.407

  Targeted drug 68 12.8 6.82 ± 1.29 bt = 0.212 0.832

Ongoing treatments bt =  − 0.849 0.396

  No 414 78.0 6.76 ± 1.27

  Yes 117 22.0 6.88 ± 1.42

Type of ongoing treatment

  Targeted drug 5 0.9

  Immunotherapy 2 0.3

  Hormone therapy 110 18.8

Tamoxifen dose bt =  − 0.974 0.330

  10 mg twice daily 108 20.3 6.74 ± 1.31

  20 mg once daily 423 79.6 6.89 ± 1.41

Drugs used other than tamoxifen bt = 0.255 0.799

  No 245 46.1 6.87 ± 1.37

  Yes 286 53.8 6.84 ± 1.4
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and education level were not significant factors in treatment 
discontinuation [25].

It is known that AETs that inhibit estrogen production 
in women can lead to sexual dysfunction by worsening the 
symptoms associated with menopause (low libido, vaginal 
dryness and pain) [26]. In our study, it was found that 
women who reported mood swings and loss of libido had 
lower medication adherence scores. In a study conducted 
with 167 breast cancer survivors, 72% reported psycho-
logical effects and 34.7% reported sexual dysfunction. In 
the same study, the frequency of psychological disorders 
was shown to correlate with the severity of sexual dys-
function, and these problems were found to reduce the 
women’s quality of life [27]. This may explain why in 
our study, women who reported mood swings and loss of 
libido had similarly low medication adherence, given the 
correlation between these factors. In addition, as stated 
in the study by Pumo et al. (2012), these two factors may 
reduce treatment adherence because they impair women’s 
quality of life [27].

In our study, actively working women had lower medi-
cation adherence scores than women who did not work 
or were retired. This suggests that the active social and 
professional lives of younger women may negatively 
affect their adherence to medication. Younger age was 
also associated with lower adherence in AET in a sys-
tematic review of studies on women with breast cancer 
using AET [28].

Strengths and limitations

This study has several limitations. Firstly, it was a single-
center study. The data collection period also overlaps with 
the COVID-19 pandemic. Fewer women came to the hos-
pital during this period. In addition, this study did not 
include an evaluation of the women’s qualitative opin-
ions influencing their medication adherence or objective 
parameters such as drug level in the blood. As the study 
data were cross-sectional, we could not identify patients 
who prematurely discontinued treatment before the start 
of the study or after the study data were obtained.

Conclusion

The women participating in this study were at the lower 
limit of medication adherence. Factors found to be asso-
ciated with medication adherence were the women’s 
current age, age at cancer diagnosis, employment sta-
tus, presence of chronic disease, and treatment-related 
adverse effects. Of these adverse effects, loss of libido 

and mood swings were identified as factors that reduced 
the women’s medication adherence.

To increase adherence to adjuvant tamoxifen, which 
reduces the risk of recurrence and mortality in breast can-
cer survivors, nurses should be aware of the individual 
factors affecting medication adherence and inform women 
about evidence-based interventions that promote treat-
ment adherence. Multiple strategies can be implemented 
to ensure medication adherence, such as telephone checks, 
pill containers, and analyzing when prescriptions are filled. 
Changing the medication time (from morning to night) to 
reduce adverse effects and using email or message remind-
ers are other options. Patients should also be educated on 
how to manage the adverse effects of treatment using phar-
macological and nonpharmacological methods.

Supplementary information  The online version contains supplemen-
tary material available at https://​doi.​org/​10.​1007/​s00520-​023-​07742-2.
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