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Abstract
Background The persistence and adherence to endocrine therapy (ET) in hormone receptor-positive (HR +) breast cancer 
patients remain far less than optimal.
Aim This retrospective study aimed to evaluate adherence to ET and to identify influencing factors in early-stage HR + breast 
cancer patients.
Method A stratified random sampling method was used to select patients admitted for breast cancer surgery at a university 
hospital in Shanghai, China. Patients who received ET medications in the hospital information system (HIS) were included. 
The primary outcomes were early discontinuation of and adherence to ET. Potential factors influencing the discontinuation 
and adherence were assessed using univariate and multivariate logistic regression analyses.
Results In total, 706 patients were included, and 161 (22.8%) discontinued ET in less than five years from the first prescrip-
tion. The discontinuation rates from the one-year to the five-year treatment were 5.38, 16.70, 32.27, 51.52, and 50.00%, 
respectively (P < 0.001). The rates of adherence (defined as medication possession ratio ≥ 80%) from the first to the fifth 
year were 85.18, 82.25, 82.18, 72.92, and 73.68%, respectively (P = 0.18). Age, insurance, and surgery type impacted ET 
discontinuation and adherence. However, the type of medication only impacted the adherence to ET.
Conclusion Persistence and adherence to ET in patients with breast cancer remain far from optimal and decrease over time. More 
attention should be paid to patients aged ≥ 70 years and those without insurance who tend to have early discontinuation of ET.
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Impact Statements

• Persistence and adherence to endocrine therapy for 
Chinese patients with breast cancer remain far from 
optimal.

• Studies have shown that persistence and adherence to 
endocrine therapy usually decrease over five years of 
treatment.

• Clinical interventions must be implemented to improve 
the persistence and adherence to endocrine therapy, espe-
cially for high-risk patients.

Introduction

According to the World Health Organization’s 2020 global 
cancer burden data, breast cancer has surpassed lung cancer 
as the most substantially diagnosed cancer for the first time, 
with an estimated 2.26 million new cases. In China, breast 
cancer was the fourth most common cancer, with 420,000 
new cases. It is the leading cancer type in Chinese women. 
Hormone receptor–positive (HR +) breast cancers accounts 
for most breast cancers worldwide. Approximately 60% to 
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75% of women with breast cancer have estrogen receptor-
positive (ER +) breast cancer, and 65% of these cancers are 
also progesterone receptor positive (PR +) [1]. Adjuvant 
endocrine therapy (ET) with tamoxifen or aromatase inhibi-
tors (AIs) for 5–10 years substantially reduces recurrence and 
mortality in patients with HR + breast cancer [1–3]. Nonethe-
less, previous studies reported that almost half of the patients 
with breast cancer do not receive ET as scheduled during 
their recommended treatment courses. The discontinuation 
rates beyond five-year period range from 31 to 73%, indicat-
ing poor medication adherence and persistence [4–7].

Non-adherence and non-persistence to ET have been 
associated with an increased risk of breast cancer recurrence, 
mortality, and healthcare costs [8–12]. According to previous 
studies conducted in western countries, adverse drug reac-
tions (ADRs) were the most commonly reported barrier to 
adherence to endocrine medication [6]. Other factors included 
age, education level, social support, comorbidities, economic 
reasons, doctor-patient communication, therapy method, and 
longer prescription refill intervals [4, 6, 7]. Given the dif-
ferences in social, cultural, economic situations, and health 
care systems between different countries and regions, caution 
should be exercised when applying this experience to China.

To date, only a limited number of studies in China have 
investigated patients’ adherence to ET for breast cancer [13, 
14]. The findings help to take targeted measures to improve 
medication adherence and reduce recurrence and mortality 
among Chinese breast cancer patients. Therefore, exploring 
the underlying causes of poor adherence to ET is essential 
and urgent.

Aim

This retrospective study aimed to evaluate the adherence 
to ET among Chinese patients with HR + early-stage breast 
cancer and identify its influencing factors.

Ethics approval

The study was carried out following the Declaration of Hel-
sinki, and was approved by the Ethics Committee of Ren Ji 
Hospital School of Medicine, Shanghai Jiao Tong University 
(KY2021-012). The approval date was May 11, 2021.

Method

Participants

All patients who were pathologically diagnosed with 
breast cancer and admitted for breast surgery to a 

university hospital in Shanghai, China, between January 
2016 and December 2020 were identified from the hos-
pital information system (HIS). Male and female patients 
aged < 35 years were included in this study. For female 
patients aged ≥ 35 years, 50% were selected using a stratified 
random sampling method. Prescribing information for ET 
medications (tamoxifen [TAM]/toremifene [TOR] or AIs) 
was obtained from the outpatient clinic HIS (prescribing 
data was current as of June 30, 2021).

Data collection and assessment of adherence to ET

Demographic and clinical variables were obtained through 
a review of clinical records, including age, sex, ethnicity, 
medical insurance, surgical method, and ET medications. 
Adherence to medications was defined as the process by 
which patients took their medications as prescribed and was 
further divided into three quantifiable phases: “initiation”, 
“implementation”, and “discontinuation” [15]. Nonadher-
ence to medications occurred in one or a combination of the 
following situations: late or non-initiation of the prescribed 
treatment, suboptimal implementation of the dosing regi-
men, or early discontinuation of therapy. The initiation sta-
tus was not reported in this retrospective study. The imple-
mentation of the dose regimen for ET was most commonly 
assessed based on the medication possession ratio (MPR), 
defined as the proportion of days covered by prescription 
refills over the entire period (this study: 1 year) after the 
initial prescription of ET. Adherence was defined as an MPR 
of ≥ 80% [16–18]. Patients were classified as having early 
discontinuation if 180 days had elapsed from the previous 
prescription without a refill within five years of treatment 
[4, 17, 18].

Study outcomes

The primary outcomes were early discontinuation and adher-
ence to ET. The secondary outcomes were potential factors 
that affected discontinuation and adherence to ET.

Statistical analyses

Normally distributed continuous variables were expressed 
as mean ± standard deviation, and differences were assessed 
using an independent t-test. Nonnormally distributed contin-
uous variables were expressed as medians (25th to 75th per-
centiles), and between-group differences were assessed using 
the nonparametric test. Categorical variables were expressed 
as frequencies and percentages. Differences between these 
variables were determined using the chi-square test or Fish-
er’s exact test. Univariate and multivariate logistic regres-
sion analyses were performed to assess factors influencing 
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adherence to ET. The odds ratios (ORs) and 95% confidence 
intervals (CIs) were calculated. A P value of < 0.05 was con-
sidered significant. Data were analysed using SPSS 23.0 for 
Windows (IBM Corp., Armonk, NY).

Results

Patient characteristics

A total of 1,709 out of 3,313 patients were selected. After a 
match with the data in the outpatient clinic HIS, 976 patients 
who were prescribed ET medications were considered eligi-
ble participants. Among them, 270 patients were excluded 
(196 patients were not residing in Shanghai, 59 patients had 
only one prescription record, 25 patients had other malig-
nant tumours or metastasis), and 706 patients were finally 
enrolled. All patients received at least two prescriptions for 
either TAM/TOR or AI after surgery.

The demographic, clinical, and medical characteristics of 
the patients are shown in Table 1. The median age at the time 
of diagnosis was 61 years (interquartile range 47–68 years). 
Most of them were women (99.2%), Han Chinese (99.4%), 
and had health insurance (89.0%). Of the 706 patients who 
received ET as adjuvant treatment, 525 (74.4%) were pre-
scribed with AIs, 126 (17.8%) with TAM or TOR, and 55 
(7.8%) with both TAM/TOR and AIs.

Discontinuation and adherence to ET

Among the 706 patients, 161 (22.8%) discontinued ET 
within 5  years of the first prescription (Fig.  1). The 
discontinuation rates from the one-year treatment to 
five-year treatment were 5.38, 16.70, 32.27, 51.52, and 
50.00%, respectively (p < 0.001). The adherence rates 
from the first year to the fifth year were 85.18, 82.25, 
82.18, 72.92, and 73.68%, respectively (P = 0.18) (Fig. 2).

Factors associated with discontinuation 
and adherence to ET

The results of the univariate and multivariate analyses 
of the potential factors affecting ET discontinuation and 
adherence (≤ 12 months or 12–24 months) are presented in 
Tables 2 and 3. Patients aged ≥ 70 years (OR: 2.11, 95% 
CI: 1.12–4.11, P = 0.024) or who underwent lumpectomy 
(OR 1.61; 95% CI 1.05–2.44; P = 0.027) were at high risk 
of premature discontinuation. In contrast, those with insur-
ance were more likely to continue ET (OR: 0.54, 95% CI: 
0.32–0.92, P = 0.020). Regarding the adherence rate in 
the first year, lumpectomy (OR: 1.75, 95% CI: 1.07–2.83, 
P = 0.024) and TAM/TOR + AIs (OR: 2.25, 95% CI: 
1.14–4.24, P = 0.015) were the two influencing factors that 

decreased adherence to treatment in breast cancer patients. 
Regarding the adherence rate in the second year, patients 
taking TAM/TOR + AIs had poor adherence to ET (OR: 
2.17, 95% CI: 1.06–4.28, P = 0.029). However, patients 
aged ≥ 70 years (OR: 0.33, 95% CI: 0.14–0.77, P = 0.012) 
or with insurance (OR: 0.40, 95% CI: 0.21–0.75, P = 0.004) 
had favourable adherence. However, the univariate analy-
sis detected no significant association between factors and 
adherence in the third to fifth year.

Discussion

Statement of key findings

To our knowledge, this study was the first to evaluate long-
term adherence to ET among patients with early-stage breast 
cancer in a first-tier city in China. The present study revealed 
that persistence and adherence to ET remained much less 
optimal and decreased over time. Almost 23% of patients 
discontinued ET within the 5-year treatment period. The 
discontinuation rates increased from 5.38% to 50.00% within 
five years, and the adherence rates decreased from 85.18% 
to 73.68%. Age, insurance, and type of surgery impacted 

Table 1  Patient demographics, clinical characteristics, and endocrine 
therapy medicines

TAM: tamoxifen; TOR: toremifene; AIs: aromatase inhibitors

Characteristics N = 706 (%)

Age at diagnosis (y)
Median (interquartile range) 61 (47, 68)
 <  = 39 94 (13.3)
40–69 471 (66.7)
 >  = 70 141 (20.0)
Gender
Male 6 (0.8)
Female 700 (99.2)
Ethnicity
Han 702 (99.4)
Minority 2 (0.3)
Unknown 2 (0.3)
Medical insurance
No insurance 78 (11.0)
Insurance 628 (89.0)
Surgery
Mastectomy 557 (78.9)
Lumpectomy 149 (21.1)
Medication
AIs 525 (74.4)
TAM/TOR 126 (17.8)
TAM/TOR + AIs 55 (7.8)
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discontinuation and adherence to ET. The type of medication 
had an impact only on adherence to ET medications.

Discontinuation and Adherence to ET

Studies conducted in developed countries reported the rates 
of discontinuation and adherence to ET in patients with 
HR + breast cancer ranged from 31 to 73% and from 41 to 
72% over five years of treatment [4, 6, 8, 17]. Similar to 
these studies, we found that the 5-year discontinuation rate 
was 50%, while the fifth-year adherence rate was 73.68%. 
However, the adherence rate to ET was reported to be much 
higher in three other Chinese studies. A cross-sectional sur-
vey in Shenyang reported that only 13.4% of the patients dis-
continued adjuvant ET, and the non-persistence rates from 
the first year to the fifth year were 5.9, 9.1, 15.5, 16.9, and 
22.6%, respectively [13]. In addition, 89.09% of the patients 
self-reported taking more than 80% of the medications each 

month. Another retrospective analysis conducted in Jilin 
province found that 63.1% of patients completed the 5-year 
ET [14]. A prospective, multi-centre, controlled, obser-
vational study (Shanghai, Beijing, Nanjing, Hangzhou) 
reported that the mean 1-year adherence rate (MPR ≥ 80%) 
was more than 95% [19].

The differences in outcomes were probably due to the 
way the data were obtained in different studies. The three 
Chinese studies used self-reported data, which were more 
likely to be over-reported since participants might be reluc-
tant to admit their non-adherence to the prescribed regime. 
Furthermore, recall bias in older patients is another factor 
that can explain the overestimation of adherence in clini-
cal and research encounters. Thus, adherence to ET derived 
from the self-reported survey is significantly higher than that 
obtained from prescription database [18, 20].

Fig. 1  Discontinuation to endo-
crine therapy. n: number

Fig. 2  Adherence to endocrine 
therapy. m: months; MPR: 
medication possession ratio; n: 
number
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Factors associated with discontinuation 
and adherence to ET

We found that patients aged ≥ 70 years were more likely 
to be non-persistent, similar to the research conducted in 
Shenyang, China [13]. Regarding treatment adherence, older 
patients were more adherent to ET than younger patients 
in the second year of our study. The effects of age on dis-
continuation and adherence should be explored in future 
prospective studies. Furthermore, the previous study found 
that patients < 39 years had a higher discontinuation rate, 
possibly due to patient self-assessment of treatment ben-
efits versus adverse drug events [13]. However, this was not 
observed in the present study. According to a systematic 
review, patients who switched to hormonal therapies were 
less likely to adhere to the treatment [17]. Similarly, we also 

found a low adherence rate among patients who switched 
to endocrine drugs in the first year and second year of the 
study. Women who used TAM had significantly higher odds 
of non-persistence than those who used AIs [13]. However, 
this was not observed in our study. TAM was not available 
for a relatively long period in our hospital. Many patients 
had to take TOR instead of TAM, and whether this affected 
the analysis results needs further investigation.

Financial restrictions, insurance coverage, and educa-
tional level, and previous radiotherapy and chemotherapy 
significantly influence adherence [14]. Furthermore, insur-
ance and mastectomy had positive impacts on both discon-
tinuation and adherence. ADRs are the most frequently 
reported barriers to ET adherence [6]. Other factors included 
comorbidities, doctor-patient communication, therapy 
method, or more prolonged prescription refill intervals [4, 
6, 7]. Due to limitations in this retrospective study, several 
factors, such as ADRs and doctor-patient communication, 
were not analyzed. More prospective studies involving more 
potential factors are needed to investigate their association 
with persistence and adherence to ET.

Clinical implication

Our results provide evidence of the current situation and 
related factors for adherence to ET in breast cancer patients. 
The findings may have the following implications: recom-
mending and implementing strategies to prevent the dis-
continuation of ET, attracting the attention of doctors and 
hospital administrators, and strengthening education on the 
adherence and persistence to ET among HR + breast can-
cer survivors, especially at-risk patients (≥ 70 years, unin-
sured, received lumpectomy, or underwent drug switch). Up 
to now, educational materials and text message reminders 
have been the most common interventions implemented to 
improve adherence to ET [21, 22]. Still, this non-personal-
ized practice had limited effectiveness in improving adher-
ence. More feasible and efficient interventions are urgently 
needed to strengthen ET adherence and extend long-term 
survival in HR + breast cancer patients.

Strengths and weaknesses

The strength of this study was the approach used to evaluate 
adherence to ET. Compared to the self-reported method used 
in other Chinese studies, we used MPR, a more objective 
way to assess medication adherence. Our study has several 
limitations. First, only 61 and 38 patients were followed up 
until the fourth and fifth-year treatment period, a small pro-
portion of patients compared to those in the first three years. 
Therefore, studies with a larger sample size are warranted. 
Second, this was a retrospective study, and the data were 
collected from the HIS. We could not assess other potential 

Table 2  Factors associated with discontinuation to endocrine therapy

The bold values indicate statistically significant data
OR: odds ratio; CI: confidence interval; TAM: tamoxifen; TOR: 
toremifene; AIs: aromatase inhibitors

Characteristics Univariable Multivariable

OR (95%CI) P-value OR (95%CI) P-value

Age at diagnosis (y)
 ≤ 39 – – – –
40–69 1.25 (0.72–

2.27)
0.44 1.35 (0.77–

2.49)
0.31

 ≥ 70 1.92 (1.03–
3.71)

0.045 2.11 (1.12–
4.11)

0.024

Gender
Male – – – –
Female 0.59 (0.11–

4.27)
0.54 – –

Ethnicity
Han – – – –
Minority 0.00 0.98 – –
Medical insurance
No insurance – – – –
Insurance 0.59 (0.35–

0.99)
0.041 0.54 (0.32–

0.92)
0.020

Surgery
Mastectomy – – – –
Lumpectomy 1.51 (1.00–

2.26)
0.048 1.61 (1.05–

2.44)
0.027

Medication
AIs – – – –
TAM/TOR 0.82(0.50–

1.31)
0.41 - -

TAM/
TOR + AIs

1.13(0.58–
2.09)

0.71 - -
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factors that could affect medication adherence, such as ADR 
and physician–patient communication. Third, patients with 
breast cancer may visit different hospitals to obtain prescrip-
tions. Data in this study were extracted from a single-centre 
based on the MPR, inevitably underestimating the medica-
tion adherence rate. Thus, a multi-centre trial with a more 
extended follow-up period should be conducted to validate 
the study findings.

Conclusion

The persistence and adherence to ET in patients with breast 
cancer in Shanghai, China, remains far from optimal and 
decrease over time. More attention should be paid to breast 
cancer patients aged ≥ 70 years and those without insurance 
who tend to discontinue ET early.
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