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Assessment of Breast Cancer Patients’ Knowledge and Decisional 
Conflict Regarding Tamoxifen Use

Breast cancer is the most common type of female cancer. Tamoxifen, a selective estrogen 
receptor modulator, is widely used to decrease breast cancer recurrence and mortality 
among patients. However, it also increases the risk of endometrial cancer. This study aimed 
to assess knowledge and decisional conflict regarding tamoxifen use. Between June and 
October 2014, breast cancer patients using tamoxifen were consecutively screened and 
requested to complete a survey including the EQ-5D, Satisfaction with Decision Scale 
(SWD), Decisional Conflict Scale (DCS), and a self-developed, 15-item questionnaire 
measuring tamoxifen-related knowledge. The study sample comprised 299 patients. The 
mean total knowledge score was 63.4 of a possible 100.0 (range, 13.3-93.3). While 
73.9% of the participants knew that tamoxifen reduces the risk of breast cancer 
recurrence, only 57.9% knew that the drug increases endometrial cancer risk. A higher 
education level (≥ college) was associated with a higher, total knowledge score (β = 4.291; 
P = 0.017). A higher knowledge score was associated with a decreased DCS score  
(β = -0.366; P < 0.001). A higher SWD score was also associated with decreased decisional 
conflict (β = -0.178; P < 0.001). In conclusion, the breast cancer patients with higher 
levels of tamoxifen-related knowledge showed lower levels of decisional conflict regarding 
tamoxifen use. Clinicians should provide the exact information about tamoxifen treatment 
to patients, based on knowledge assessment results, so as to aid patients’ decision-making 
with minimal conflict.
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INTRODUCTION

Breast cancer is the most common type of female cancer world-
wide. In 2014, it was estimated to account for 29% (232,670) of 
all new female cancer diagnoses and to be the second leading 
cause of female cancer deaths in the United States (1). In Korea, 
breast cancer constituted 13.7% (18,382) of all new female can-
cer cases in the same year, indicating breast was the second most 
common primary female cancer site next to thyroid (2). A mul-
tidisciplinary approach, including surgery, radiotherapy, and 
systemic therapy, is required for the treatment of breast cancer 
patients (3). Because human breast tissue is hormone-sensitive, 
the use of hormone therapy (or endocrine therapy) in estrogen 
and/or progesterone receptor-positive tumors constitutes a rea-
sonable and appropriate treatment (4).
 Tamoxifen, a selective estrogen receptor modulator (SERM), 
has antagonist effects on estrogen receptors in breast cancer 
cells and is used for breast cancer treatment. It has been report-
ed that tamoxifen decreases mortality and recurrence in all stag-
es of breast cancer (5,6). Tamoxifen is also used to reduce breast 
cancer incidence in high-risk women (7). 

 Owing to its pro-estrogenic effects on the endometrium of 
the uterus, tamoxifen is known to increase the risk of develop-
ing endometrial hyperplasia and even endometrial cancers (7-
9). Therefore, breast cancer patients who are taking tamoxifen 
should be closely monitored for symptoms of endometrial hy-
perplasia or cancer, and advised to undergo routine gynecolog-
ical check-ups (10). 
 Although breast cancer patients would have been informed 
about these precautions by clinicians before starting tamoxifen 
treatment, the extent to which patients are aware of the drug is 
not actually known. McCowan et al. reported that adherence to 
prescribed tamoxifen was quite lower than expected; 38% of 
the patients had low adherence over the treatment period. In 
their cost-effectiveness analysis, low adherence resulted in a 
loss of 1.43 life years and increased medical costs of £5970 com-
pared to high adherence (11). To date, no published studies have 
assessed patients’ knowledge of tamoxifen. In clinical practice, 
cancer patients make decisions based on their knowledge pro-
vided by clinicians (12). Therefore, such an assessment is nec-
essary for improving overall health care.
 On the basis of the above, the aim of this study was to assess 
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breast cancer patients’ knowledge and decisional conflict re-
garding tamoxifen use. Possible factors which influence knowl-
edge and decisional conflict were also explored. 

MATERIALS AND METHODS

Study population
Among the women who visited the outpatient clinic of National 
Cancer Center between June and October 2014, breast cancer 
patients who met the eligibility criteria were enrolled. Patients 
eligible for inclusion were those who: 1) were aged more than 
18 yr, 2) were taking tamoxifen, and 3) could read and under-
stand Korean. Consecutive eligible patients were identified, and 
subsequently called for participation.
 A total of 332 eligible women were invited to participate. Ex-
cluding the 32 women who declined to provide written inform-
ed consent, the rest of the women were requested to complete 
the survey. One woman failed to complete the questionnaires, 
which resulted in a final sample size of 299.

Patients’ characteristics
The patients’ demographic and disease-related data were col-
lected through reviews of medical records and the survey. Data 
included the patients’ age, marital status, education level, em-
ployment, family income, childbirth, and family history. Data 
regarding stage and histology of breast cancer and modality of 
treatment were also collected. Duration of tamoxifen treatment 
and adherence thereto, as well as the most influential person in 
the decision to take tamoxifen were surveyed.

EQ-5D 
The EQ-5D is one of the most commonly used instruments to 
measure health status. Developed by the EuroQol Group, the 
EQ-5D consists of the EQ-5D descriptive system and the EQ vi-
sual analogue scale (EQ VAS) (13). The descriptive system is 
composed of the following five dimensions: mobility, self-care, 
usual activities, pain/discomfort, and anxiety/depression. Each 
dimension has three levels: no problems, some or moderate 
problems, and extreme problems, which are coded as 1, 2, and 
3, respectively. The EQ VAS records participants’ self-rated health 
on a vertical, visual analogue scale ranging from 0 to 100, indi-
cating “Worst imaginable health state” and “Best imaginable 
health state,” respectively. The Korean version of the EQ-5D has 
been previously validated, and was used in the current study (14).

Satisfaction with decision (SWD)
This scale was used to measure the participants’ satisfaction 
with the decision to take tamoxifen. The SWD is composed of 
six items and the score on each item ranges from 1 to 5; the high-
er the score, the higher the satisfaction level (15). Based on the 
sum of the scores on all six items, the total score ranges from 6 

to 30. The reliability of the SWD scale in the current study was 
good, with a Cronbach’s alpha of 0.945.

Decisional conflict scale (DCS)
The DCS was used to measure participants’ decisional conflict 
regarding tamoxifen use. The DCS is composed of 16 items, 
which make up the following five subscales: informed, values 
clarity, support, uncertainty, and effective decision. Each item 
has five response levels, ranging from 0 (“strongly agree”) to 4 
(“strongly disagree”). Summing up the item scores, then divid-
ing the sum by the number of items, and multiplying the quo-
tient by 25 could yield the total score and the score for each sub-
scale comprising a range of 0 (no decisional conflict) to 100 (ex-
tremely high decisional conflict). The DCS scores higher than 
37.5 indicate decision delay and/or uncertainty about decision 
implementation (16). The reliability of the DCS in the current 
study was also good, with a Cronbach’s alpha of 0.924.

Knowledge of tamoxifen
Before starting tamoxifen treatment, clinicians explained to the 
patients briefly about the purpose of treatment, the drug itself, 
how to take, and cautions at the outpatient clinic. To measure 
participants’ tamoxifen-related knowledge, a scale consisting of 
15 true/false items was newly developed in the current study 
(Supplementary Table 1). The items included the scientific facts 
relating to tamoxifen therapy and its impact on prognosis, re-
lated complications, and side effects. Participants were request-
ed to choose one of the three responses (“yes,” “no,” and “do not 
know”) for each item. A participant would obtain one point for 
each correct answer and no point for each incorrect answer 
(including “do not know”). The total knowledge score was con-
verted, resulting in a range of 0 to 100. During the development 
of this scale, five experts (Lee ES, Lim MC, Bae HS, Youm J, and 
Lee S) reviewed and confirmed a content validity index (CVI) of 
0.8 or higher. In the current study, the scale had satisfactory in-
ternal consistency, with a Cronbach’s alpha of 0.663.

Statistical analysis
Descriptive statistics were used to describe the characteristics of 
the participants and the results that they obtained on the scales. 
Univariate analyses were performed between knowledge of 
tamoxifen and possible predictor variables, and between DCS 
and possible predictor variables. For non-normally distributed 
variables, non-parametric tests were used, such as the Mann-
Whitney U test and Kruskal-Wallis test. Parametric tests such as 
the Student’s t-test were used for normally distributed variables.
 In the multivariate analyses relating to knowledge of tamoxi-
fen and DCS, multiple regression analyses were performed. All 
predictor variables with P < 0.20 in the univariate analyses and 
scale scores were included, and the backward elimination strat-
egy was used to construct a final model consisting of variables 
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with P < 0.10 only. 
 We conducted these statistical analyses using STATA 13.0 (Stat-
Corp, College Station, TX, USA). A P value of < 0.05 was con-
sidered statistically significant. 

Ethics statement
We received approval for this study from the institutional review 
board of National Cancer Center (IRB No. 2014-0084). Written 
informed consent was obtained from the patients.

RESULTS

Patients’ characteristics
The demographic and disease-related characteristics of the 299 
breast cancer patients are presented in Tables 1 and 2, respec-
tively. The mean age at the time of the survey and diagnosis was 
45.4 yr (range, 29-75) and 44.4 yr (range, 28-73), respectively. 
Among the participants, 82.6% were married, 43.5% had an ed-
ucation level of high school or less, and 40.1% were employed 
at the time of the survey. 
 Ductal carcinoma (86.0%) was the most common histologi-
cal type of breast cancer. Most of participants (90.3%) were in 
the early stages of the disease, as follows: carcinoma in situ (Stage 
0, 13.7%), stage I (40.5%), and stage II (36.1%). A total of 74.6% 
of the participants underwent breast surgery and adjuvant ra-
diotherapy with/without chemotherapy before taking tamoxifen.
 Regarding tamoxifen use, the mean duration of the partici-
pants’ use of tamoxifen was 15.5 months (range, 0-56). The most 

influential person in decision-making to take this drug was the 
clinician in more than two third of the participants (76.2%). Most 
of the participants (96.7%) showed high adherence to tamoxi-
fen (≥ 80%) (Table 2). 

Scale scores
The mean score on the EQ-5D descriptive system was reported 
as 6.3 (SD = 1.3; range, 5-11). The mean EQ VAS score was 75.6 
(SD = 15.6; range, 20-100), and the mean SWD score was 21.8 
(SD = 4.9; range, 6-30).

Knowledge of tamoxifen
The mean total knowledge score was 63.4 (SD = 17.1; range, 13.3-
93.3). Fig. 1 shows the percentages of the participants who cor-
rectly responded to tamoxifen-related knowledge items. Over-
all, the percentages of the correct response to particular items 
ranged from 8.0% to 95.7%. Among the possible predictors, only 
age at the time of the survey and highest education level were 
associated with the total knowledge score, as shown in the uni-
variate analyses (P = 0.035 and P < 0.001, respectively) (Tables 
1 and 2).
 In multiple regression analyses, education level (≥ College, 
β = 4.291; P = 0.017) and scores on the DCS subscale-informed 
(β = -0.237; P = 0.001), -values clarity (β = -0.148; P = 0.027), 
and -effective decision (β = -0.107; P = 0.090) remained in the 
final model. The adjusted R² of the model was reported as 23.7. 
A high education level was positively associated with the total 
knowledge score. Both scores on DCS subscale-informed and 

Table 1. Demographic characteristics and univariate associations with knowledge of tamoxifen and the Decisional Conflict Scale 

Characteristics n %
Knowledge DCS

Mean ± SD* P Mean ± SD* P

Total 299 100.0 63.4 ± 17.1 35.3 ± 14.9

Age at survey (yr)
   Mean (range)
  < 50
  ≥ 50

226
73

75.6
24.4

66.4 ± 17.0
62.2 ± 17.2

0.035

34.3 ± 14.3
38.6 ± 16.5

0.065

Marital status
   Single/Separated/Widowed
   Married

52
247

17.4
82.6

66.2 ± 16.5
65.2 ± 17.3

0.794
36.9 ± 13.4
35.0 ± 15.2

0.106

Highest education level
   High school
  ≥ College

130
169

43.5
56.5

61.5 ± 17.8
68.3 ± 16.0

< 0.001
36.7 ± 15.4
34.3 ± 14.5

0.107

Employment status
   Yes
   No

120
179

40.1
59.9

66.8 ± 17.2
64.4 ± 17.0

0.137
35.5 ± 15.6
35.2 ± 14.5

0.471

Family income, $/month
  < 4,000
  ≥ 4,000

149
150

49.8
50.2

64.9 ± 17.7
65.8 ± 16.5

0.730
37.3 ± 15.3
33.4 ± 14.3

0.016

Childbirth
   Yes
   No

257
42

86.0
14.0

65.3 ± 17.1
65.7 ± 17.6

0.772
35.0 ± 15.4
37.4 ± 11.2

0.110

Family history
   Yes
   No

53
246

17.7
82.3

66.7 ± 17.0
65.1 ± 17.2

0.416
36.2 ± 12.1
35.1 ± 15.5

0.729

*Transformed score of each survey (0-100). DCS, Decisional Conflict Scale; Knowledge, knowledge of tamoxifen; SD, standard deviation.

45.4 (29-75)
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Table 2. Disease-related characteristics and univariate associations with knowledge of tamoxifen and the Decisional Conflict Scale

Characteristics n %
Knowledge DCS

Mean ± SD* P Mean ± SD* P

Total 299 100.0 63.4 ± 17.1 35.3 ± 14.9
Age at diagnosis (yr)
   Mean (range) 44.4 (28-73)
Duration of taking tamoxifen (month)
   Mean (range) 15.5 (0-56)
The most influential person in decision-making to take tamoxifen 0.678 0.678
   Clinician 227 76.2 64.8 ± 15.6 35.2 ± 15.6
   Family 65 21.8 63.9 ± 13.1 36.1 ± 13.1
   Others 6 2.0 68.8 ± 9.0 31.3 ± 9.0
Adherence† 0.432 0.076
  ≥ 80% 289 96.7 65.6 ± 16.7 35.0 ± 14.7
  < 80% 10 3.3 57.3 ± 26.1 45.5 ± 18.9
Histology 0.283 0.646
   Ductal 257 86.0 65.1 ± 17.3 35.3 ± 15.0
   Lobular 14 4.7 71.0 ± 18.8 31.6 ± 18.6
   Mucinous 9 3.0 65.2 ± 9.9 38.9 ± 9.7
   Tubular 6 2.0 57.8 ± 13.8 34.6 ± 9.1
   Others 13 4.3 68.7 ± 17.5 36.8 ± 14.6
Stage 0.272 0.038
   0‡ 41 13.7 63.7 ± 19.3 39.2 ± 15.4
   I 121 40.5 64.2 ± 16.6 37.1 ± 15.6
   II 108 36.1 67.6 ± 16.5 32.3 ± 13.4
   III, IV 29 9.7 64.1 ± 18.3 33.6 ± 15.2
Type of treatment 0.273 0.881
   H only 4 1.3 56.7 ± 27.5 30.5 ± 9.2
   S+H 32 10.7 71.3 ± 14.9 32.8 ± 10.1
   S+C+H 17 5.7 64.7 ± 15.2 33.5 ± 10.7
   S+R+H 117 39.1 64.0 ± 18.0 36.7 ± 15.7
   S+R+C+H 106 35.5 64.7 ± 17.5 35.5 ± 16.2
   S+R+H+T & S+R+C+H+T 23 7.7 69.3 ± 11.1 33.2 ± 14.1

*Transformed score of each survey (0-100); †Medication adherence regards the patient’s conformance to the clinician’s recommendation with respect to timing, dosage, and 
frequency of taking tamoxifen during the prescribed length of time; ‡Stage 0 regards carcinoma in situ. SD, standard deviation; DCS, Decisional Conflict Scale; Knowledge, knowl-
edge of tamoxifen; S, surgery; C, chemotherapy; R, radiotherapy; H, hormone therapy (tamoxifen); T, targeted therapy.

Fig. 1. Percentages of participants responding to questions on knowledge of tamoxifen. 

Tamoxifen shows its effectiveness only when you take the drug more than 5 yr (F)

There is no risk of endometrial cancer for women whom have received hysterectomy before (T)

You can take a menopause-related health supplement with tamoxifen (F)

You can take tamoxifen regardless of menopausal status (T)

Tamoxifen reduces the risk of new breast cancer in the contralateral breast (T)

Tamoxifen increases the risk of endometrial cancer (T)

You should talk to your doctor if you are taking medications for depression (T)

Tamoxifen reduces the risk of recurrence of breast cancer (T)

Tamoxifen blocks the effects of estrogen in breast tissue (T)

Tamoxifen disrupts or stops the menstrual cycle in premenopausal women (T)

Hot flashes can present during tamoxifen treatment (T)

You should talk to your doctor if you experience vaginal spotting or bleeding (T)

Taking tamoxifen, you should receive regular gynecological check-ups due to risk of endometrial cancer (T)

If you recognize that you missed a dose of tamoxifen at afternoon, you should take a dose immediately (T)

Take 1 tablet of tamoxifen at the same time each day (T)
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-values clarity were negatively associated with the total knowl-
edge score (Table 3).

DCS
The potential score of the DCS and each subscale ranges from 0 
to 100. In the current study, the mean total DCS score was 35.3 
(SD = 14.9; range, 0-96.9). The mean scores on the five subscales 
were 34.3 for informed, 36.7 for values clarity, 37.9 for support, 
34.7 for uncertainty, and 33.6 for effective decision. Among the 
possible predictors, univariate analyses showed that only family 
income and stage of breast cancer were negatively associated 
with the total DCS score (P = 0.016 and P = 0.038, respectively) 
(Tables 1 and 2).
 Table 4 shows the results of multiple regression analyses for 
DCS. The adjusted R² of the model was reported as 28.1. High 
family income (≥ $4,000/month, β = -3.456; P = 0.021) and ad-
vanced stage disease, relative to stage 0 (Stage II, β = -5.148; P =  
0.030 and Stage III-IV, β = -6.009; P = 0.053) remained negative-
ly correlated with the total DCS score. The SWD score (β = -0.178; 
P < 0.001) and the total knowledge score (β = -8.470; P < 0.001) 
were significantly, inversely associated with the total DCS score; 
this means that patients with higher SWD scores and higher 
knowledge scores reported significantly lower levels of deci-
sional conflict.

DISCUSSION

In the current study, we measured breast cancer patients’ knowl-
edge regarding tamoxifen use, and found that advanced knowl-
edge was associated with low levels of the decisional conflict 
relating to taking tamoxifen.
 Prior to our study, there were no standardized measures of 

tamoxifen-related knowledge. Thus, a new scale composed of 
15 items was invented for this purpose. The strengths of this 
scale are as follows: 1) Items deal with, not only scientific facts 
relating to the medicine and its impact on prognosis, but also 
its possible side effects and dosage instructions; 2) Simplifying 
responses into three options ensured that the scoring system is 
easy to apply; and 3) Before it was used, five experts had review-
ed and confirmed the scale’s validity.
 According to the results, most of the participants were aware 
of the exact method for taking taomxifen appropriately. With 
regard to the fact that tamoxifen reduces the risk of breast can-
cer recurrence, 73.9% of the participants gave the correct an-
swer. In contrast, only 57.9% knew that tamoxifen increases the 
risk of predisposition to endometrial cancer. Fisher et al. report-
ed that the risk of enxomtrial cancer increased two to seven-
fold in tamoxifen users (7,8); this risk is also known to increase 
with longer duration of tamoxifen use (17). Although these are 
definitely major concerns for gynecologists who are taking care 
of breast cancer patients with tamoxifen treatment, it seems 
that the specific information relating to gynecologic cancer risk 
is not delivered appropriately to patients.
 However, 86.0% of the participants recognized the importance 
of regular gynecological check-ups during tamoxifen treatment. 
This response seems to have resulted from the participants’ pas-
sive experiences of their visits to gynecologists, which are en-
couraged by clinicians, rather than due to full understanding of 
the purpose of their visits. Tamoxifen use is associated with an 
increase in the risk of, not only endometrial cancer, but also en-
dometrial polyps and endometrial hyperplasia. Therefore, the 
committee of the American College of Obstetricians and Gyne-
cologists recommends routine gynecological care and empha-
sizes prompt reporting of abnormal vaginal symptoms, includ-

Table 3. Multiple linear regression with knowledge of tamoxifen

Variables B SD t P 95% CI R² Adjusted R²

Education level
  ≥ College vs. < College 4.291 1.795 2.390 0.017 0.758 7.824 

24.7 23.7DCS subscale-informed -0.237 0.072 -3.280 0.001 -0.379 -0.095 
DCS subscale-values clarity -0.148 0.067 -2.216 0.027 -0.280 -0.017 
DCS subscale-effective design -0.107 0.063 -1.699 0.090 -0.231 0.017 

*Backward selection at 10% significance level. SD, standard deviation; DCS, decisional conflict scale.

Table 4. Multiple linear regression with the Decisional Conflict Scale.

Variables B SD t P 95% CI R² Adjusted R²

Family Income ($/month)
  ≥ 4,000 vs. < 4,000 -3.456 1.485 -2.327 0.021 -6.378 -0.533 

29.8 28.1
Stage 2 vs. Stage 0 -5.148 2.367 -2.175 0.030 -9.807 -0.489 
Stage 3- 4 vs. Stage 0 -6.009 3.090 -1.945 0.053 -12.091 0.072 
Knowledge -0.366 0.043 -8.470 < 0.001 -0.451 -0.281 
SWD -0.178 0.037 -4.806 < 0.001 -0.250 -0.105 
EQ VAS -0.084 0.048 -1.754 0.081 -0.178 0.010 

*Backward selection at 10% significance level. SD, standard deviation; Knowledge, knowledge of tamoxifen; SWD, satisfaction with decision; EQ VAS, EQ visual analogue scale.
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ing a bloody discharge or spotting (18). It is questionable wheth-
er the participants definitely know this recommendation.
 As indicated in literature, cancer patients regard their clini-
cians as the most common and trusted source of cancer infor-
mation (12,19). Thus, clinicians have the duty to provide accu-
rate and detailed information to patients. Considering the fact 
that, in the current study, the participants’ education level was 
positively associated with their knowledge, clinicians should 
check individual patients’ level of understanding during consul-
tation. Simple explanations would be necessary in some cases.
 A patient who makes a clinical decision may experience de-
cisional conflict, a state of perceived uncertainty about a course 
of action. Perceived uncertainty could be exacerbated by a sub-
ject’s disease, cognitive, affective, and social factors; in turn, 
these could influence decisional conflict (16). To determine 
factors that affect breast cancer patients’ decisional conflict re-
garding tamoxifen, all the possible variables, including demo-
graphic and disease-related characteristics, were evaluated in 
the current study. Additionally, to measure patients’ health sta-
tus and satisfaction level, the survey included the EQ-5D and 
the SWD, respectively.
 Interestingly, breast cancer patients with high tamoxifen-re-
lated knowledge had low levels of decisional conflict regarding 
tamoxifen use. Thus, it could be inferred that enhancement of 
patients’ knowledge may reduce decisional conflict. Enhanced 
knowledge could lead to certainty among patients regarding 
their choices, which increases decision quality. A similar rela-
tionship between knowledge and decisional conflict was also 
reported in a study by Peate et al., which investigated young 
breast cancer patients’ knowledge of fertility, as well as their de-
cisional conflict (20).
 The SWD score was also negatively associated with the total 
DCS score; patients with high levels of satisfaction with their 
decisions showed less decisional conflict. It is well known that 
SWD scores and decision certainty are significantly correlated 
(15). Moreover, confidence and satisfaction with patients’ “own” 
decisions comprise a large portion of the scale. Based on litera-
ture, it is known that patients who play a more active role in de-
cision-making are more satisfied with their decision, and may 
have better health outcomes than patients who play a passive 
role (21-23). Hack et al. (24) reported that younger patients with 
breast cancer prefer to play an active role in decision-making. 
However, whether the patients’ role was active or passive was 
not investigated in the current study; rather, this study exam-
ined the most influential person in the decision-making pro-
cess (e.g., the clinician, family, or others).
 This study is the first to measure tamoxifen-related knowl-
edge and investigate the decisional conflict relating to tamoxi-
fen use among breast cancer patients. All possible factors which 
might have influenced the results of knowledge and decisional 
conflict assessment were explored. However, the current study 

also had several limitations. First, a new knowledge scale which 
was invented for this study may not be the best measure of tamo-
xifen-related knowledge. Its usefulness must be validated in 
multiple institutions across populations to become a standard-
ized scale. Second, not all tamoxifen-related side effects were 
considered in the study. Fatigue, hot flushes, and vaginal dry-
ness would be annoying if present among tamoxifen users. Even 
more serious complications such as deep vein thrombosis or 
pulmonary embolism may occur as a result of the drug (25). 
Third, each participant’s knowledge of tamoxfen was assessed 
only once. Serial knowledge assessment (e.g., prior to tamoxi-
fen treatment and at regular intervals during treatment) aimed 
at tracing changes in knowledge patterns would make it possi-
ble to provide more adequate and individualized infromation 
for the patietns. Lastly, owing to the non-prospective study de-
sign, the patients’ decisional conflict was measured after their 
decision to take tamoxifen, and recall bias may have been inev-
itable. In near future, well designed propsective interventional 
studies to overcome these shortcomings are needed. A random-
ized controlled study of our group, which aimed to investigate 
the efficacy of educational program and decision aids for tamox-
ifen treatment in breast cancer patients, is now in the registra-
tion step.
 Herein, the results of the assessment of tamoxifen-related 
knowledge among breast cancer patients are presented. Patients 
with higher levels of knowledge showed lower levels of deci-
sional conflict regarding tamoxifen use. Since cancer patients 
regard their clinicians as the most common and trusted source 
of cancer information, clinicians should provide exact informa-
tion about tamoxifen treatment, so as to aid patients’ decision-
making with minimal conflict. Further cohort studies are war-
ranted to improve the quality of healthcare delivery and health-
care outcomes.

ACKNOWLEDGMENTS

The authors thank Jina Youm and Seungmee Lee who partici-
pated in the development and validation of a questionnaire for 
this study to measure patients’ knowledge regarding tamoxifen. 

DISCLOSURE

The authors have no conflicts of interest to disclose.

AUTHOR CONTRIBUTION

Study conception and design: Kim SI, Lee Y, Son Y, Lim MC, Lee 
ES. Data collection and analysis: Kim SI, Lee Y, Yun S, Joo J, Jung 
SY. Writing: Kim SI, Lee Y. Revision and approval of manuscript 
submission: all authors.



Kim SI, et al. • Breast Cancer Patients’ Knowledge of Tamoxifen

1610  http://jkms.org http://dx.doi.org/10.3346/jkms.2015.30.11.1604

ORCID

Se Ik Kim http://orcid.org/0000-0002-9790-6735
Yumi Lee http://orcid.org/0000-0001-9341-0364
Yedong Son http://orcid.org/0000-0002-6306-6109
So Yeun Jun http://orcid.org/0000-0002-5623-3925
Sooin Yun http://orcid.org/0000-0003-2691-7776
Hyo Sook Bae http://orcid.org/0000-0001-8829-6480
Myong Cheol Lim http://orcid.org/0000-0001-8964-7158
So-Youn Jung http://orcid.org/0000-0002-4508-4522 
Jungnam Joo http://orcid.org/0000-0001-6961-8122
Eun Sook Lee http://orcid.org/0000-0002-4508-4522

REFERENCES

1. Siegel R, Ma J, Zou Z, Jemal A. Cancer statistics, 2014. CA Cancer J Clin 

2014; 64: 9-29.

2. Jung KW, Won YJ, Kong HJ, Oh CM, Lee DH, Lee JS. Prediction of cancer 

incidence and mortality in Korea, 2014. Cancer Res Treat 2014; 46: 124-

30.

3. Kesson EM, Allardice GM, George WD, Burns HJ, Morrison DS. Effects 

of multidisciplinary team working on breast cancer survival: retrospec-

tive, comparative, interventional cohort study of 13 722 women. BMJ 

2012; 344: e2718.

4. Burstein HJ, Temin S, Anderson H, Buchholz TA, Davidson NE, Gelm-

on KE, Giordano SH, Hudis CA, Rowden D, Solky AJ, et al. Adjuvant en-

docrine therapy for women with hormone receptor-positive breast can-

cer: american society of clinical oncology clinical practice guideline fo-

cused update. J Clin Oncol 2014; 32: 2255-69.

5. Fisher B, Costantino J, Redmond C, Poisson R, Bowman D, Couture J, 

Dimitrov NV, Wolmark N, Wickerham DL, Fisher ER, et al. A random-

ized clinical trial evaluating tamoxifen in the treatment of patients with 

node-negative breast cancer who have estrogen-receptor-positive tumors. 

N Engl J Med 1989; 320: 479-84.

6. Early Breast Cancer Trialists’ Collaborative Group. Tamoxifen for early 

breast cancer: an overview of the randomised trials. Early Breast Cancer 

Trialists’ Collaborative Group. Lancet 1998; 351: 1451-67.

7. Fisher B, Costantino JP, Wickerham DL, Redmond CK, Kavanah M, Cro-

nin WM, Vogel V, Robidoux A, Dimitrov N, Atkins J, et al. Tamoxifen for 

prevention of breast cancer: report of the National Surgical Adjuvant 

Breast and Bowel Project P-1 Study. J Natl Cancer Inst 1998; 90: 1371-88.

8. Gottardis MM, Robinson SP, Satyaswaroop PG, Jordan VC. Contrasting 

actions of tamoxifen on endometrial and breast tumor growth in the athy-

mic mouse. Cancer Res 1988; 48: 812-5.

9. Fisher B, Costantino JP, Redmond CK, Fisher ER, Wickerham DL, Cro-

nin WM. Endometrial cancer in tamoxifen-treated breast cancer patients: 

findings from the National Surgical Adjuvant Breast and Bowel Project 

(NSABP) B-14. J Natl Cancer Inst 1994; 86: 527-37.

10. Vasconcelos AL, Nunes B, Duarte C, Mendonça V, Ribeiro J, Jorge M, 

Monteiro Grillo I. Tamoxifen in breast cancer ipse dixit in uterine malig-

nant mixed Mullerian tumor and sarcoma-A report of 8 cases and re-

view of the literature. Rep Pract Oncol Radiother 2013; 18: 251-60.

11. McCowan C, Wang S, Thompson AM, Makubate B, Petrie DJ. The value 

of high adherence to tamoxifen in women with breast cancer: a commu-

nity-based cohort study. Br J Cancer 2013; 109: 1172-80.

12. Shea-Budgell MA, Kostaras X, Myhill KP, Hagen NA. Information needs 

and sources of information for patients during cancer follow-up. Curr 

Oncol 2014; 21: 165-73.

13. Brooks RG, Rabin R, De Charro F. The measurement and valuation of 

health status using EQ-5D a European perspective: evidence from the 

EuroQol BIOMED Research Programme. Dordrchet: Kluwer Academic 

Pub, 2003.

14. Kim SH, Hwang JS, Kim TW, Hong YS, Jo MW. Validity and reliability of 

the EQ-5D for cancer patients in Korea. Support Care Cancer 2012; 20: 

3155-60.

15. Holmes-Rovner M, Kroll J, Schmitt N, Rovner DR, Breer ML, Rothert 

ML, Padonu G, Talarczyk G. Patient satisfaction with health care deci-

sions: the satisfaction with decision scale. Med Decis Making 1996; 16: 

58-64.

16. O’Connor AM. Validation of a decisional conflict scale. Med Decis Mak-

ing 1995; 15: 25-30.

17. Bergman L, Beelen ML, Gallee MP, Hollema H, Benraadt J, van Leeuw-

en FE. Risk and prognosis of endometrial cancer after tamoxifen for breast 

cancer. Comprehensive Cancer Centres’ ALERT Group. Assessment of 

Liver and Endometrial cancer Risk following Tamoxifen. Lancet 2000; 

356: 881-7.

18. Committee Opinion No. 601: tamoxifen and uterine cancer. Obstet Gy-

necol 2014; 123: 1394-7.

19. Rutten LJ, Arora NK, Bakos AD, Aziz N, Rowland J. Information needs 

and sources of information among cancer patients: a systematic review 

of research (1980-2003). Patient Educ Couns 2005; 57: 250-61.

20. Peate M, Meiser B, Friedlander M, Zorbas H, Rovelli S, Sansom-Daly U, 

Sangster J, Hadzi-Pavlovic D, Hickey M. It’s now or never: fertility-relat-

ed knowledge, decision-making preferences, and treatment intentions in 

young women with breast cancer--an Australian fertility decision aid 

collaborative group study. J Clin Oncol 2011; 29: 1670-7.

21. Street RL Jr, Voigt B. Patient participation in deciding breast cancer treat-

ment and subsequent quality of life. Med Decis Making 1997; 17: 298-306.

22. Guadagnoli E, Ward P. Patient participation in decision-making. Soc Sci 

Med 1998; 47: 329-39.

23. Moyer A. Psychosocial outcomes of breast-conserving surgery versus mas-

tectomy: a meta-analytic review. Health Psychol 1997; 16: 284-98.

24. Hack TF, Degner LF, Watson P, Sinha L. Do patients benefit from partici-

pating in medical decision making? Longitudinal follow-up of women 

with breast cancer. Psychooncology 2006; 15: 9-19.

25. Vogel VG, Costantino JP, Wickerham DL, Cronin WM, Cecchini RS, At-

kins JN, Bevers TB, Fehrenbacher L, Pajon ER Jr, Wade JL 3rd, et al.; Na-

tional Surgical Adjuvant Breast and Bowel Project (NSABP). Effects of 

tamoxifen vs raloxifene on the risk of developing invasive breast cancer 

and other disease outcomes: the NSABP Study of Tamoxifen and Raloxi-

fene (STAR) P-2 trial. JAMA 2006; 295: 2727-41.


