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In the present study, we report that depressive 

symptoms are one of the important determinants of 

HUV in breast cancer patients who received AET. 

While depressive symptoms score improved over time 

in patients with mild to severe depressive symptoms 

at baseline, those with minimal depressive symptoms 

at baseline had an increased depressive symptoms 

score, which was associated with impaired HUV. The 

results indicate that proper management even minimal 

depressive symptoms is important for improving the 

overall health status of breast cancer patients.

There are several limitations to the present study. 

First, the results of this study have limited generalizability 

to all breast cancer patients because a nonrandomized 

sample was recruited from a single center. Second, 

the follow-up period for assessing HUV and depressive 

symptoms was limited to a year after starting AET. A 

longer follow-up time may have revealed further or 

different changes. Finally, it is possible that 

uncaptured confounders may influence HUV.

The findings of this study suggest that even minimal 

depressive symptoms are independently associated 

with the decrease in overall health status, represented 

by HUV, in breast cancer patients who received AET. 

Thus, healthcare providers should screen breast 

cancer patients with depressive symptoms before 

initiating AET and make an effort to implement 

customized emotional interventions for each AET 

treatment period because depressive symptoms may 

change over time. Therefore, future studies with long-

term multicenter follow-up are required to find the 

changes and associations between depressive 

symptoms and HUV.

Depressive symptoms are frequently found in cancer patients, and these 

symptoms significantly deteriorate health-related quality of life (HRQOL). 

This is especially true in female cancer patients, as emotional distress, 

including depression or anxiety, occurs more frequently than in male 

patients. In particular, it has been found that women with breast cancer 

have higher levels of emotional distress because those experience not 

only pain from the disease state itself but also experience adverse 

effects from cancer treatment.

In outpatient cancer clinics, the depressive symptoms of patients are 

underestimated or even neglected. This is because breast cancer 

patients who are receiving adjuvant endocrine therapies (AET), include 

tamoxifen and aromatase inhibitors (AIs) such as letrozole and 

anastrozole, may experience several physical side effects including hot 

flushes, sweating, and joint pain. Oncologists are likely to perceive that 

relieving physical symptoms is much more important for improving the 

quality of life than managing depressive symptoms.

However, depressive symptoms in breast cancer patients have been 

associated with negative outcomes, such as more rapidly progressing 

symptoms, higher medication non-adherence, and poorer HRQOL. The 

health utility value (HUV), which is a component of the quality-adjusted 

life year (QALY) calculation, can be a good single indicator of a cancer 

patient's HRQOL status and an important element in healthcare policy 

decisions and cancer-based clinical studies. 

There is growing evidence of depressive symptoms in breast cancer 

patients undergoing AET, but mostly limited to cross-sectional studies. 

Given this background, the aim of this study was to estimate patients’ 

changes in relative utility value and depressive symptoms over a year 

period after having started AET according to AET types, and to predict 

the impact of depressive symptoms on HUVs between a year.
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Study design and population. Between 2018 and 2021, outpatients with 

breast cancer were recruited from the National Cancer Center. Of the 

740 individuals enrolled, 638 breast cancer patients who completed the 

informed consent and questionnaires were eligible for the study and 

were included in the analysis (NCC2018-0151).

Measurements. The Patient Health Questionnaire-9 (PHQ-9) was used 

to assess the depressive symptoms in breast cancer patients. Higher 

scores of depressive symptoms indicated greater severity. HUV was 

measured using the 3-level version of the EuroQoL 5-dimension descriptive 

system (EQ-5D-3L; −1 [significant problems for all items] to 1 [no problems 

for all items]) and the EuroQoL visual analog scale (EQ-VAS; 0 [worst 

imaginable health state] to 100 [best imaginable health state]). 

Statistical analysis. The association between AET types (AIs including 

anastrozole and letrozole vs. tamoxifen) and depressive symptoms was 

analyzed using the analysis of variance. Multivariable linear regression 

was used to predict the impact of depressive symptoms on HUVs 

between a year. Reported p values < 0.05 were considered significant.

The subjects' characteristics, stratified by the types of AET, are shown in Table 1. Among 638 patients with breast cancer, including 427 (66.9%) who received tamoxifen, HUV was 

significantly improved after a year (p < 0.0001 for the EQ-5D-3L and EQ-VAS, Table 2).

In Table 3, those with a PHQ-9 score of 5 or more at baseline had significantly improved depressive symptoms after a year (p < 0.0001), whereas those with minimal depressive 

symptoms (PHQ-9 score < 5) at baseline had significantly worse (p < 0.0001). The deterioration of PHQ-9 score among patients with minimal depressive symptoms was significant 

regardless of AET types (p < 0.0001 in AIs and tamoxifen group). However, the AIs group showed a more significant increase in PHQ-9 score (p = 0.0141).

The shrunk model after backward variable elimination with a cut-off p-value of 0.5 was summarized in Table 4. In patients with minimal depressive symptoms at baseline, the PHQ-9 

score was significantly associated with a decrease in HUV (p < 0.0001 for the EQ-5D-3L and EQ-VAS). This association was also significant in analysis according to AET types (p < 

0.0001 and p = 0.035 for the EQ-5D-3L and EQ-VAS in AIs group; p < 0.0001 and p = 0.004 for the EQ-5D-3L and EQ-VAS in tamoxifen group, respectively).
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