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Abstract: Breast cancer remains the most common malignancy among women
worldwide, and hormonal therapy is a cornerstone in the management of hormone
receptor-positive cases, although its impact on adverse drug reactions (ADRs) and
quality of life (QoL) remains a concern. This study aimed to evaluate the association
between hormonal therapy patterns, ADRs, and QoL in breast cancer patients. An
observational analytic study with a crosssectional design was conducted at Dr.
Moewardi Regional General Hospital, Surakarta, from January to June 2025, involving
64 patients selected through consecutive sampling. Data were collected from medical
records and structured interviews. QoL was assessed using the EORTC QLQ-C30
questionnaire, and ADRs were evaluated using the FACT-ES instrument. Bivariate and
multivariate logistic regression analyses were performed. Most patients were aged <
50 years (60.9%) and diagnosed at an advanced stage (57.8%). No significant
associations were found between sociodemographic or clinical characteristics and
type of therapy, survival duration, or ADR severity (all p> 0.05). The most common
ADRs were fatigue (51.6%) and hot flushes (50%). QoL assessment showed good
functional status (mean = 79.65) and low symptom burden (mean = 25.06), but poor
global health status (mean = 26.30). Cancer stage (p = 0.010) and type of therapy (p
= 0.027) were significantly associated with QoL. Multivariate analysis confirmed that
advanced-stage cancer (OR = 0.31; 95% CI: 0.14-0.68; p = 0.004) and combination
therapy (OR = 0.44; 95% CI: 0.21-0.92; p = 0.024) were independent predictors of
poorer QoL. These findings highlight the importance of individualized treatment
strategies to optimize patient quality of life.

Introduction
Breast cancer is the most commonly diagnosed
malignancy among women worldwide and remains a
significant public health concern. Globally, improvements
in early detection and advances in therapy have
substantially increased survival rates. Data from the World
Health Organization indicate that mortality rates in high-
income countries have declined over recent decades,
leading to a growing population of breast cancer survivors
(1,  2). In Indonesia, breast cancer is the most prevalent
cancer among women, with a continuously increasing
incidence trend. Based on Global Cancer Observatory
(GLOBOCAN) data from 2020, the incidence of breast
cancer in Indonesia reached approximately 42.1 cases per
100,000 women, with a mortality rate of 16.6 per 100,000

women. Previous data reported an incidence of around
37.4 per 100,000 population in 2019, reflecting a
consistent rise in cases. This increasing burden has led to a
greater need for long-term survivorship care (3).

Approximately 70% of breast cancer cases are
hormone receptor-positive, making endocrine therapy a
key component of treatment. Adjuvant Hormone Therapy
(AHT), including aromatase inhibitors and selective
estrogen receptor modulators such as tamoxifen, has been
shown to reduce the risk of recurrence by up to 40% and
mortality by about one-third (4, 5). However, long-term
use for 5-10 years increases the risk of chronic side effects
that may negatively impact patients’quality of life (6).
Previous studies have reported that symptoms such as
fatigue, musculoskeletal pain, and vasomotor symptoms
are among the most commonly experienced adverse
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Figure 1. Study flowchart of participant selection and
allocation.

effects, with prevalence varying but reaching over 50% in
some patient populations (7-9).

From the early stages of the disease trajectory, the
quality of life of breast cancer survivors is influenced by
both clinical and non-clinical factors. Clinical factors such
as disease stage and type of therapy have been associated
with quality-of-life outcomes, with patients at advanced
stages and those receiving combination therapy generally
experiencing poorer quality of life compared to those at
early stages or receiving single therapy (10, 11). In
addition, non-clinical variables such as treatment
adherence, comorbidities, and socioeconomic status play a
critical role in determining quality of life and may act as
confounding variables in the relationship between
treatment and patient outcomes (9, 12). However, these
factors are often not included simultaneously in analytical
models in previous studies.

Despite the growing body of research on quality of
life among breast cancer survivors, several specific and
measurable research gaps remain. First, most previous
studies have only examined one or two variables
separately, without conducting multivariable analyses that
integrate disease stage, type of therapy, and key
confounders into a comprehensive model (12). Second,
many studies have not systematically applied patient-
reported outcomes (PROs), resulting in suboptimal
measurement of the subjective aspects of patients’ quality
of life (13, 14). Third, in Indonesia, research on the quality
of life of breast cancer survivors remains limited and is
generally descriptive in nature, with few studies
quantitatively examining the relationship between key
clinical factors and quality of life while controlling for
important confounders such as adherence, comorbidities,
and socioeconomic status (3, 14). Consequently, robust
evidence regarding the independent determinants of
quality of life in this population is still lacking.

Furthermore, the survivorship phase also influences
patients’ adaptation to the disease and its treatment.

Survivorship is commonly categorized into re-entry, short-
term, and longterm phases, each associated with distinct
physical and psychological challenges (15, 16). However,
these phase variations are often not systematically
analyzed in relation to quality of life.

Based on these gaps, this study aims to evaluate
factors associated with quality of life among breast cancer
survivors undergoing hormonal therapy. Specifically, this
study tests the following hypotheses: (1) cancer stage and
type of therapy (combination chemotherapy and
hormonal therapy versus hormonal therapy alone) are
significantly associated with quality of life; and (2) after
controlling for confounding variables (age, menopausal
status, HER2 status, duration of therapy, and other relevant
clinical factors), advanced stage and combination therapy
are independent predictors of poorer quality of life. This
study is expected to provide more comprehensive and
integrated empirical evidence on the determinants of
quality of life among breast cancer survivors in the
Indonesian context and to support the development of
more patient-centered survivorship care strategies.

Methodology

Study Design and Research Subjects
This study employed an observational analytic design with
a cross-sectional approach conducted at the outpatient
and inpatient units of Dr. Moewardi Regional General
Hospital, Surakarta, from January to June 2025. The cross-
sectional design was selected to evaluate the association
between hormonal therapy patterns, adverse drug
reactions (ADRs), and quality of life at a single point in
time. Subjects were selected using consecutive sampling,
including all eligible patients during the study period. The
sample size was determined based on feasibility and the
total number of eligible patients attending the study site
during the study period.

Although a formal sample size calculation was not
performed, this is acknowledged as a limitation of the
study. Inclusion criteria were female patients aged ≥18
years, diagnosed with breast cancer confirmed by medical
records, hormone receptorpositive (estrogen receptor [ER]
and/or progesterone receptor [PR] positive), known HER2
status (positive or negative), receiving hormonal therapy
(tamoxifen and/or aromatase inhibitors), either as
monotherapy or in combination with chemotherapy, and
willing to participate with written informed consent.
Exclusion criteria included central nervous system
metastasis, severe comorbidities, cognitive impairment,
multiple malignancies, or pregnancy. A total of 78 patients
were screened, and 14 were excluded due to incomplete
medical records (n = 8), cognitive impairment or inability
to complete interviews (n = 4), and refusal to participate (n
= 2) (Figure 1). Therefore, 64 patients were included in the
final analysis.

Administrative and Ethical Approval
This study received ethical approval from the Health
Research Ethics Committee of Dr. Moewardi Hospital,
Surakarta, under approval number 1.287/VI/HREC/2025.
All participants were provided with a clear explanation of
the study objectives, procedures, potential risks, and
benefits prior to enrollment. Written informed consent was
obtained from all participants before data collection.
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(Eq. 1)

(Eq. 2)

(Eq. 3)

Data Source
Data collection integrated medical record reviews and
structured interview. The Quality of Life (QoL) using the
Indonesian version of EORTC QLQ-C30 questionnaire,
validated by Perwitasari et al. (2011) (17), and the
questionnaire used to assess ADRs in this study was the
Functional Assessment of Cancer Therapy-Endocrine
Symptoms (FACT-ES), adapted from the study by
Fallowfield et al. (1999) (18), The Indonesian version of
FACT-ES was used following linguistic adaptation.
However, internal consistency reliability was not retested
in this study, which is acknowledged as a limitation.
Clinical data included disease stage, status HER2,
treatment type, and duration.

Quality of Life (QoL), Quality of life assessment
covered global health status, functional scales (physical,
role, emotional, cognitive, social), and symptom scales
(fatigue, pain, nausea/vomiting). Questionnaire
administration followed standardized protocols to
minimize interviewer bias. The measurement of quality of
life using the EORTC QLQ-C30 questionnaire results
consists of two stages. The first stage involves calculating
the raw score for each scale using Eq. 1. The second stage
is the linear transformation stage, which involves
standardizing the raw scores to obtain a score range of 1-
100 using the linear transformation formula as seen in Eq.
2 and Eq. 3. Scores for all items range from 1 to 4, so the
range is 3, except for items contributing to global health
status (QoL), which are 7-point questions, so the range is 6
(18).

Eq. 1 | RS = raw score, P = value of each question,
and n = total number of question; Eq. 2 l S = score for
functional scale and RS = raw score; Eq. 3 l S = score for
sympom and global health scale, and RS = raw score.

Quality of life categories were determined based on
previous studies. For the functional scales, scores of ≤33
were classified as poor quality of life, 34-65 as moderate,
and ≥66 as good quality of life. Conversely, for the
symptom scales, scores of ≤33 indicated good quality of
life, 34-65 indicated moderate, and ≥66 indicated poor
quality of life.

Assessment of Adverse Drug Reactions, The FACT-ES
questionnaire consists of 18 items that evaluate common
endocrine-related symptoms associated with hormonal
therapy, including vasomotor symptoms, musculoskeletal
discomfort, fatigue, and gynecological complaints.
Responses are rated on a five-point Likert scale, ranging
from 0 (Not at all), 1 (A little), 2 (Somewhat), 3 (Quite a bit),
to 4 (Very much). Higher scores indicate a greater severity
of endocrine-related symptoms.

The total FACT-ES score was calculated by summing
individual item scores, providing an overall measure of
endocrine symptom burden. For analytical purposes, ADR

severity was further categorized into mild, moderate, and
severe levels based on the distribution of FACTES total
scores and their impact on patients’ daily activities, in line
with established principles of adverse drug reaction
assessment. This categorization was informed by general
principles of ADR severity assessment; however, it was not
based on a formally validated or universally standardized
cut-off system, which is acknowledged as a
methodological limitation. The proportion of participants
who reported no symptom at baseline (item rating = 0,
“not at all”) then rated the symptom as present (≥1, “a
little bit” or more severe) at month 3 was calculated for
each item to identify newly emergent symptoms.

Given the use of interview-based data collection, the
potential for recall bias cannot be excluded, particularly in
the assessment of subjective symptoms and ADRs.

Handling of Missing Data
Missing data were assessed prior to analysis. Cases with
incomplete key variables (e. g., missing clinical data or
questionnaire responses) were excluded from the final
analysis (complete case analysis). The proportion of
missing data was minimal and therefore not subjected to
imputation methods.

Data Analysis
Data analysis was performed using IBM SPSS Statistics
software. Both descriptive and inferential statistical
methods were applied. Descriptive statistics were used to
summarize sociodemographic and clinical characteristics,
treatment patterns, adverse drug reactions (ADRs), and
quality of life (QoL) outcomes. Categorical variables were
presented as frequencies and percentages, while
continuous variables were expressed as mean values.
Bivariate analysis was conducted to examine the
associations between sociodemographic and clinical
variables with type of therapy, survival duration, ADRs, and
QoL. The Chi-square test or Fisher’s exact test was applied
for categorical variables, as appropriate. The results were
reported as odds ratios (ORs) with 95% confidence
intervals (CIs), generated using SPSS. Multivariate analysis
was performed using binary logistic regression in SPSS to
identify independent predictors of QoL. QoL was
dichotomized into poor-moderate and good categories.
Variables with p-values < 0.25 in the bivariate analysis or
those considered clinically relevant were included in the
multivariate model. Adjusted odds ratios (AORs) with 95%
confidence intervals were calculated to determine
independent associations. A p-value of ≤ 0.05 was
considered statistically significant.

Prior to the formal regression analysis, the
fundamental assumptions of logistic regression were
rigorously evaluated to ensure the integrity and reliability
of the statistical inferences. Multicollinearity among the
independent variables was systematically assessed using
the variance inflation factor (VIF), and no significant
multicollinearity was identified, as all values remained well
within acceptable thresholds. The overall goodness of fit
for the final model was further evaluated using the
Hosmer-Lemeshow test to confirm that the predicted
probabilities were consistent with the observed data.
Additionally, the linearity of continuous variables with the
logit of the outcome was assessed where applicable using
the Box-Tidwell transformation. Adjusted odds ratios

RS = ​

n

P ​ + P ​ + P ​ + ⋯ + P ​1 2 3 n

S = 1 − ​ ×[
range

(RS − 1)] 100

S = ​ ×[
range

(RS − 1)] 100
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(AORs) accompanied by 95% confidence intervals were
reported to quantify the strength of the associations, and
a p-value ≤ 0.05 was strictly considered to be statistically
significant. All statistical tests were two-tailed in nature
and conducted using IBM SPSS Statistics software,
ensuring a robust and standardized approach to the data
analysis.

Results

Patient Sociodemographic and Clinical
Characteristics
A total of 64 breast cancer patients receiving adjuvant
endocrine therapy (AET) at Dr. Moewardi Regional General
Hospital, Surakarta, were included in this study. The

majority of patients were aged under 50 years, accounting
for 60.9% of the total sample. In terms of disease stage,
most patients were diagnosed at an advanced stage (III-
IV), comprising 57.8% of cases, while the remaining
patients were in the early stage (I-II).

The distribution of menopausal status showed a
relatively balanced proportion between premenopausal
and postmenopausal patients. Similarly, HER2 status was
almost evenly distributed between negative and positive
cases. Based on Table 1, statistical analysis indicated that
there was no significant association between
sociodemographic or clinical characteristics including age,
cancer stage, menopausal status, HER2 status, and the
type of therapy received (all p-values > 0.05).

The survival analysis demonstrated that the vast

Table 1. Sociodemographic and clinical characteristics of breast cancer patients at Dr. Moewardi Regional General
Hospital, Surakarta (N = 64).

Variable Hormonal Therapy N (%) Chemo + Hormonal N (%) OR (95% CI) p-value

Sociodemographic Characteristics
Age ≥ 50 years 12 (54.5) 10 (45.5) 1.59 (0.72–3.51) 0.253
Age < 50 years 16 (38.1) 26 (61.9)

Cancer Stage
Early stage (I-II) 15 (55.6) 12 (44.4) 1.75 (0.79–3.88) 0.165
Advanced stage (III-IV) 13 (35.1) 24 (64.9)

Menopausal Status
Premenopausal 19 (45.2) 23 (54.8) 1.14 (0.49–2.66) 0.757
Postmenopausal 9 (40.9) 13 (59.1)

HER2 Status
Negative 14 (42.4) 19 (57.6) 0.86 (0.39–1.90) 0.712
Positive 14 (45.2) 17 (54.8)
Note: Association between sociodemographic and clinical characteristics with type of therapy (N = 64). OR, odds ratio;
CI, confidence interval; HER2, human epidermal growth factor receptor 2. *p ≤ 0.05.

Table 2. Association between clinical variables and survival duration.

Variable < 5 years N (%) > 5 years N (%) OR (95% CI) p-value

Sociodemographic Characteristics
Age ≥ 50 years 26 (89.7) 3 (10.3) 0.66 (0.17–2.60) 0.547
Age < 50 years 32 (91.4) 3 (8.6)

Cancer Stage
Early stage (I-II) 29 (90.6) 3 (9.4) 1.22 (0.31–4.85) 0.774
Advanced stage (III-IV) 29 (90.6) 3 (9.4)
Menopausal Status

Premenopausal 40 (90.9) 4 (9.1) 1.80 (0.45–7.21) 0.401
Postmenopausal 18 (90.0) 2 (10.0)
HER2 Status

Negative 30 (90.9) 3 (9.1) 1.40 (0.35–5.53) 0.634
Positive 28 (90.3) 3 (9.7)
Note: Association between sociodemographic and clinical characteristics with duration of therapy (<5 years vs >5 years)
(N=64). OR, odds ratio; CI, confidence interval; HER2, human epidermal growth factor receptor 2. *p ≤ 0.05.
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majority of patients, comprising more than 90% of
individuals across all investigated subgroups, had a
treatment duration of less than five years, leaving only a
small minority who survived beyond this specific
threshold. Comprehensive statistical testing further
revealed no significant associations between survival
duration and any of the observed clinical or demographic
variables, including patient age, cancer stage, menopausal
status, and HER2 status (all p-values > 0.05). These
findings, which highlight the lack of meaningful correlation
between these parameters and long-term survival within
the study population, are presented in detail within Table
2 for further academic review.

Treatment Patterns
Two main treatment approaches were identified in this
study, namely combination chemotherapy and hormonal
therapy, and hormonal therapy alone. Slightly more than

half of the patients (51.6%) received combination therapy,
while 48.4% received hormonal therapy alone.

Among patients undergoing chemotherapy, a variety
of regimens were used. The most commonly administered
regimen was cyclophosphamide combined with epirubicin
(21.2%), followed by paclitaxel plus epirubicin and
docetaxel plus epirubicin, each accounting for 18.1% of
cases. Other regimens were used less frequently, including
combinations involving carboplatin, trastuzumab, and
cisplatin (Table 3).

All patients in this study received tamoxifen as part of
their hormonal therapy. The most frequently used regimen
was tamoxifen combined with goserelin (42.2%), followed
by tamoxifen monotherapy (26.6%). Additional
combinations included tamoxifen with aromatase
inhibitors such as anastrozole, letrozole, and exemestane,
either alone or in combination with ovarian suppression
(Table 4).

Table 3. Chemotherapy regimens used in breast cancer patients at Dr. Moewardi Regional General Hospital, Surakarta (N
= 33).

No. Chemotherapy Regimen Number (n) Percentage (%)

1 Cyclophosphamide + Epirubicin 7 21.2

2 Paclitaxel + Epirubicin 6 18.1
3 Docetaxel + Epirubicin 6 18.1
4 Docetaxel + Carboplatin 4 12.1

5 Docetaxel 2 6.1
6 Docetaxel + Trastuzumab 1 3.0
7 Doxorubicin + Paclitaxel 1 3.0

8 Docetaxel + Trastuzumab + Cyclophosphamide 1 3.0
9 Paclitaxel + Cisplatin 1 3.0
10 Epirubicin + Cisplatin 1 3.0

11 Docetaxel + Cyclophosphamide 1 3.0
12 Epirubicin 1 3.0
13 Trastuzumab + Paclitaxel 1 3.0
Total Number 33 100

Table 4. Hormonal therapy regimens used in breast cancer patients at Dr. Moewardi Regional General Hospital, Surakarta
(N = 64).

No. Hormonal Therapy Regimen Number (n) Percentage (%)

1 Tamoxifen + Zoladex (Goserelin) 27 42.2
2 Tamoxifen 17 26.6
3 Tamoxifen + Anastrozole + Zoladex 7 10.9

4 Tamoxifen + Anastrozole 5 7.8
5 Tamoxifen + Anastrozole (Arimidex) 4 6.3
6 Tamoxifen + Anastrozole + Exemestane (Aromasin) 1 1.6
7 Tamoxifen + Anastrozole + Arimidex 1 1.6

8 Tamoxifen + Capecitabine 1 1.6
9 Tamoxifen + Letrozole 1 1.6
Total Number 64 100
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Adverse Drug Reactions
The profile of adverse drug reactions (Figure 2) showed
that the most commonly reported symptoms were fatigue
(51.6%) and hot flushes (50%), particularly among patients
receiving long-term hormonal therapy. Other frequently
reported complaints included nausea (20.3%) and bone or
joint pain (17.2%). Less common but clinically important
adverse events included endometrial cancer, which was
observed in 6.3% of patients during the treatment period.

The analysis of factors associated with the severity of
adverse drug reactions revealed that most patients
experienced mild symptoms, while a smaller proportion

reported severe symptoms requiring additional clinical
attention. However, no statistically significant associations
were identified between ADR severity and patient
characteristics, including age, cancer stage, menopausal
status, type of therapy, HER2 status, or survival duration
(all p-values > 0.05), as shown in Table 5.

Quality of Life
The assessment of quality of life using the EORTC QLQ-
C30 instrument showed that the mean functional scale
score was 79.65, indicating a generally good level of
functioning. All functional domains, including physical,
role, emotional, cognitive, and social functioning,

Figure 2. Profile of adverse drug reactions (ADRs) associated with hormonal therapy in breast cancer patients at Dr.
Moewardi Regional General Hospital, Surakarta Factors Associated with ADRs

Table 5. Factors associated with the occurrence of adverse drug reactions (ADRs) in breast cancer patients (N = 64).

Variable ADRs Mild Symptoms
(%)

ADRs Severe Symptoms
(%) OR (95% CI) p-value

Age
< 50 years 29 (74.4) 10 (25.6) 1.31 (0.39-

4.43)
0.882

≥ 50 years 19 (79.2) 5 (20.8)
Cancer Stage
Early stage (I-II) 19 (70.4) 8 (29.6) 1.53 (0.49-

4.80)
0.465

Advanced stage (III-IV) 29 (78.4) 8 (21.6)
Menopausal Status
Premenopausal 20 (71.4) 8 (28.6) 1.40 (0.45-

4.35)
0.553

Postmenopausal 28 (77.8) 8 (22.2)
Type of Therapy
Chemotherapy + hormonal therapy 23 (75.8) 8 (24.2) 1.09 (0.35-

3.39)
0.885

Hormonal therapy alone 25 (74.2) 8 (25.8)

HER2 Status
Negative 25 (75.8) 8 (24.2) 1.12 (0.36-

3.48)
0.842

Positive 23 (74.2) 8 (25.8)

Survival Duration
< 5 years 43 (74.1) 15 (25.9) 1.18 (0.28-

4.95)
0.812

≥ 5 years 5 (83.3) 1 (16.7)

Note: Association between sociodemographic and clinical characteristics with adverse drug reactions (ADRs) severity
(N=64). ADRs, adverse drug reactions; OR, odds ratio; CI, confidence interval; HER2, human epidermal growth factor
receptor 2. *p ≤ 0.05.
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demonstrated relatively high scores, suggesting that most
patients were able to maintain daily activities and social
roles despite ongoing treatment-related challenges.

The mean symptom scale score was 25.06, which was
also categorized as good. However, certain symptoms
were more prominent than others, particularly fatigue
(38.02) and loss of appetite (38.54), both of which were

categorized as moderate. Other symptoms, such as pain,
nausea, sleep disturbances, constipation, diarrhea, and
breathing difficulties, were generally mild.

In contrast, the mean global health status score was
26.30, which falls into the poor category. Most patients
(76.9%) reported a low overall perception of their health
status, indicating a discrepancy between relatively good

Table 6. Assessment of quality of life in breast cancer patients based on the EORTC QLQ-C30 at Dr. Moewardi Regional
General Hospital, Surakarta.

Scale N Mean N (%) Score <33 N (%) Score 34-65 N (%) Score >66

Functional Scale
Physical Functioning 64 75.73 (Good) 0 (0) 20 (30.8) 44 (67.7)

Role Functioning 64 74.48 (Good) 1 (1.5) 35 (53.8) 28 (43.1)
Emotional Functioning 64 77.73 (Good) 0 (0) 22 (33.8) 42 (64.6)
Cognitive Functioning 64 85.94 (Good) 0 (0) 17 (26.2) 47 (72.3)

Social Functioning 64 84.38 (Good) 0 (0) 21 (32.3) 43 (66.2)
Average Score 79.65 (Good)
Symptom Scale

Fatigue 64 38.02 (Moderate) 28 (43.1) 36 (55.4) 0 (0)
Pain 64 16.67 (Good) 61 (93.8) 3 (4.6) 0 (0)
Nausea 64 27.60 (Good) 53 (81.5) 11 (16.9) 0 (0)
Sleep Disturbance 64 32.81 (Good) 51 (78.5) 10 (15.4) 0 (0)

Loss of Appetite 64 38.54 (Moderate) 38 (58.5) 26 (40.0) 0 (0)
Constipation 64 15.63 (Good) 61 (93.8) 3 (4.6) 0 (0)
Diarrhea 64 13.54 (Good) 64 (98.5) 0 (0) 0 (0)

Breathing Problems 64 16.15 (Good) 57 (87.7) 7 (10.8) 0 (0)
Financial Problems 64 26.56 (Good) 49 (75.4) 15 (23.1) 0 (0)
Average Score 25.06 (Good)

Global Health Scale
Global Health Status 64 26.30 (Poor) 49 (75.4) 15 (23.1) 0 (0)
Overall Health Score 64 26.30 (Poor) 50 (76.9) 14 (21.5) 0 (0)

Average Score 26.30 (Poor)
Quality of Life (QoL) 64 76.38 (Moderate)
Note: Scores were based on EORTC QLQ-C30. Functional scales: higher scores = better functioning; symptom scales:
higher scores = worse symptoms. Categories: ≤33 = poor, 34–65 = moderate, >66 = good. QoL, quality of life.

Table 7. Bivariate analysis of factors associated with the quality of life of breast cancer patients undergoing hormonal
therapy at Dr. Moewardi Regional General Hospital, Surakarta (N = 64).

Variable Poor - Moderate (%) Good (%) OR (95% CI) p-value

Age: <50 vs ≥50 years 11 (44.0) / 29 (74.4) 14 (56.0) / 10 (25.6) 2.02 (0.86–4.75) 0.071

Stage: Early vs Advanced 12 (44.4) / 28 (75.7) 15 (55.6) / 9 (24.3) 2.89 (1.25–6.67) 0.010**
Menopause: Pre vs Post 15 (53.6) / 25 (69.4) 13 (46.4) / 11 (30.6) 1.76 (0.78–3.98) 0.089
Therapy: Hormonal vs Combined 14 (45.2) / 26 (78.8) 17 (54.8) / 7 (21.2) 2.74 (1.15–6.51) 0.027*

HER2: Negative vs Positive 17 (51.5) / 23 (74.2) 16 (48.5) / 8 (25.8) 1.68 (0.72–3.94) 0.148
Survival: < 5 vs ≥ 5 years 38 (65.5) / 2 (33.3) 20 (34.5) / 4 (66.7) 0.74 (0.21–2.56) 0.652
Note: Association between sociodemographic/clinical characteristics and QoL (N = 64). OR: odds ratio; CI: confidence
interval; HER2: human epidermal growth factor receptor 2. QoL: poor, moderate, good. *p ≤ 0.05, **p ≤ 0.01.
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functional outcomes and poorer subjective health
perception within the overall quality-of-life assessment
framework.

Factors Associated with Quality of Life
Bivariate analysis demonstrated that cancer stage and type
of therapy were significantly associated with quality of life.
Patients with advanced-stage cancer were more likely to
have poorer quality of life compared to those with early-
stage disease (p = 0.010) across the evaluated functional
and symptomatic domains.

Similarly, patients receiving combination
chemotherapy and hormonal therapy had lower quality of
life compared to those receiving hormonal therapy alone
(p = 0.027) (Table 7)  indicating a notable difference in
patient-reported outcomes between treatment groups.

Multivariate logistic regression analysis confirmed that
advanced-stage cancer and combination therapy
remained significant predictors of poorer quality of life.
Patients with advanced-stage disease had a significantly
lower likelihood of achieving better quality of life (OR =
0.31; p = 0.004). Likewise, patients receiving combination
therapy had reduced odds of better quality of life
compared to those receiving hormonal therapy alone (OR
= 0.44; p = 0.024). In contrast, age, menopausal status,
HER2 status, and survival duration were not significantly
associated with quality of life after adjustment for
confounding variables (all pvalues > 0.05) (Table 8).

DISCUSSION

Sociodemographic and Clinical Characteristics
The findings of this study indicate that the majority of
patients were aged < 50 years (60.9%) and were
diagnosed at an advanced stage (57.8%). This pattern
reflects the epidemiological characteristics of breast
cancer in developing countries, where the age at diagnosis
tends to be younger compared to developed countries.
Recent global data from the World Health Organization
and the International Agency for Research on Cancer
indicate that breast cancer incidence in Asia is increasingly
affecting women of productive age, with a lower median
age compared to Western populations (1).

The high proportion of advanced-stage cases also
suggests delays in diagnosis. Recent studies in Southeast
Asia report that more than 50% of patients present at
stages III– IV due to limited access to screening, low health
literacy, and sociocultural barriers (19, 20). Such delays
have a direct impact on prognosis and treatment options.

The absence of a significant association between
sociodemographic characteristics and type of therapy
suggests that treatment decisions are primarily driven by
tumor biology rather than patient demographics. Current
guidelines from the European Society for Medical
Oncology and the National Comprehensive Cancer
Network emphasize that adjuvant therapy selection is
based on hormone receptor status, HER2 expression, and
recurrence risk rather than age or menopausal status (21,
22).

Treatment Duration and Survival
Most patients had a treatment duration of less than five
years, with no significant association observed with clinical
variables. Clinically, endocrine therapy such as tamoxifen is
recommended for at least 5-10 years to reduce recurrence
and mortality (6, 23)  in accordance with established
international treatment guidelines.

However, long-term adherence remains a major
challenge. Recent cohort studies report that approximately
30-50% of patients discontinue endocrine therapy before
completing five years, primarily due to adverse effects and
psychosocial factors (24, 25). This may explain why most
patients in this study had not yet reached the optimal
duration of therapy. The lack of association between
clinical characteristics and survival duration is consistent
with contemporary evidence suggesting that survival
outcomes are influenced by complex interactions among
treatment response, comorbidities, and healthcare access
(26).

Treatment Patterns
The treatment patterns observed in this study indicate that
combination chemotherapy and hormonal therapy were
slightly more common than hormonal therapy alone.
Chemotherapy regimens such as cyclophosphamide,
epirubicin, and taxanes are wellestablished standards of
care supported by robust clinical evidence (27, 28).

Table 8. Multivariate analysis of factors associated with the quality of life of breast cancer patients at Dr. Moewardi
Regional General Hospital, Surakarta (N = 64).

Variable (Reference) B SE Adjusted 95% CI (OR) p-value

Age ≥50 years (vs <50) -0.46 0.38 0.63 (0.30–1.32) 0.155
Advanced stage (III-IV) (vs early stage) -1.18 0.42 0.31 (0.14–0.68) 0.004**

Postmenopausal (vs premenopausal) -0.44 0.34 0.64 (0.32–1.26) 0.168
Chemotherapy + hormonal (vs hormonal) -0.82 0.39 0.44 (0.21–0.92) 0.024*
HER2 positive (vs negative) -0.48 0.36 0.62 (0.30–1.27) 0.185

Survival <5 years (vs ≥5 years) -0.61 0.71 0.54 (0.13–2.21) 0.384
Note: Multivariate binary logistic regression analysis was performed to identify factors associated with quality of life
(QoL). B, regression coefficient; SE, standard error; Adjusted OR, adjusted odds ratio; CI, confidence interval; HER2,
human epidermal growth factor receptor 2. QoL was dichotomized into poor-moderate and good categories. Reference
categories: age <50 years, early-stage cancer (I–II), premenopausal status, hormonal therapy alone, HER2 negative, and
survival ≥5 years. *p ≤ 0.05, **p ≤ 0.01, ***p ≤ 0.001. *indicates statistically significant associations.
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The use of targeted therapy such as trastuzumab in HER2-
positive patients reflects current clinical practice. Recent
studies have demonstrated that anti-HER2 therapies
significantly improve disease-free survival and overall
survival (29, 30).

All patients received tamoxifen as part of their
endocrine therapy, which remains the standard treatment
for premenopausal patients. The addition of ovarian
suppression (e. g., goserelin) or aromatase inhibitors has
been shown to provide additional benefits, particularly in
high-risk patients (4, 31).

Adverse Drug Reactions (ADRs)
The most frequently reported adverse drug reactions were
fatigue (51.6%) and hot flushes (50%). Hot flushes are a
well-recognized side effect of endocrine therapy,
particularly tamoxifen, due to estrogen modulation.
Fatigue is also one of the most prevalent symptoms
among cancer patients, affecting up to 60-80% of
individuals undergoing treatment (32, 33).

Other symptoms, such as nausea and joint pain, were
also observed, which are consistent with findings that
chemotherapy and aromatase inhibitors may cause
gastrointestinal disturbances and arthralgia (34, 35). The
observed incidence of endometrial cancer (6.3%) in this
study has important clinical implications; however, it must
be interpreted with caution. In the existing literature,
tamoxifen use has been associated with an increased risk
of endometrial hyperplasia and carcinoma, particularly
with prolonged exposure (36)(37). Nevertheless, the cross-
sectional design of this study does not allow for the
establishment of temporal or causal relationships between
tamoxifen exposure and the occurrence of endometrial
cancer (38). Furthermore, the relatively small sample size
(N = 64) makes this proportion susceptible to random
variation. The absence of a comparison group (e. g.,
patients not receiving tamoxifen or stratified by treatment
duration) further limits the ability to estimate relative risk
(39). Therefore, this finding should be interpreted as a
descriptive observation indicating a potential clinical
signal, rather than as a reliable estimate of prevalence or
causal risk.

From a clinical perspective, this finding underscores
the importance of routine gynecological monitoring in
patients undergoing long-term endocrine therapy,
particularly for the early detection of rare but serious
adverse events.

Quality of Life (QoL)
One of the most notable findings in this study is the
discrepancy between high functional scores (mean 79.65)
and low global health status scores (mean 26.30). This
finding requires a more critical interpretation based on the
conceptual framework of the EORTC QLQ-C30 instrument.
First, the functional scales primarily assess patients’ ability
to perform daily activities (functional capacity), whereas
the global health status reflects a broader, subjective
perception of overall health and well-being (40, 41). These
domains capture fundamentally different constructs and
are not necessarily expected to align. Second, the low
global health score observed in this study may reflect
dimensions not directly measured, such as psychological
distress, fear of cancer recurrence, or financial burden.
However, since these variables were not explicitly

assessed, such interpretations should be considered
cautiously and not as definitive explanations. Third,
although most symptom scores were categorized as mild,
the presence of moderately severe symptoms particularly
fatigue and appetite loss may disproportionately influence
patients’ overall perception of health.

Previous studies have demonstrated that fatigue is
one of the strongest determinants of reduced quality of
life in cancer survivors, even when physical functioning
remains relatively preserved (42).

Taken together, these findings highlight that
subjective health perception is not solely determined by
functional status, and that quality of life should be
interpreted as a multidimensional construct encompassing
both objective and subjective domains.

Factors Associated with Quality of Life
Bivariate analysis demonstrated that cancer stage and type
of therapy were significantly associated with quality of life.
Patients with advanced-stage cancer were more likely to
experience poorer quality of life, which is consistent with
studies showing that disease progression increases
symptom burden and psychological distress (43). Patients
receiving combination chemotherapy and hormonal
therapy also had lower quality of life compared to those
receiving hormonal therapy alone. This can be explained
by the higher toxicity associated with chemotherapy,
including neuropathy, nausea, and fatigue (44).

Multivariate analysis confirmed that advanced-stage
disease (OR = 0.31; p = 0.004) and combination therapy
(OR = 0.44; p = 0.024) were independent predictors of
poorer quality of life. These findings are consistent with
longitudinal studies demonstrating that treatment
intensity is inversely associated with short-term quality of
life (45, 46). In contrast, variables such as age, menopausal
status, HER2 status, and survival duration were not
significantly associated with quality of life after
adjustment. This suggests that clinical factors play a more
dominant role than demographic factors in determining
quality of life among breast cancer patients (47).

The results indicate that advanced cancer stage and
combination therapy are independent predictors of poorer
quality of life. However, these associations should be
interpreted in light of potential residual confounding. In
clinical practice, combination chemotherapy and hormonal
therapy are more commonly administered to patients with
advanced disease or higher recurrence risk. Although
multivariate analysis was conducted, not all relevant
clinical variables (such as tumor burden, baseline
performance status, or symptom severity at diagnosis)
were available for adjustment. Therefore, the observed
association between combination therapy and poorer
quality of life may not be entirely independent of disease
severity.

Additionally, the lack of statistically significant
associations for variables such as age, menopausal status,
HER2 status, and survival duration should be interpreted
cautiously. Given the limited sample size, this study may
be underpowered to detect modest associations (48).

Study Limitations
This study has several limitations. First, the cross-sectional
design precludes the establishment of causal relationships
between variables. Second, the relatively small sample size
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(N = 64) may limit statistical power and increase the risk of
type II error. Third, the study was conducted at a single
tertiary care center, which may limit the generalizability of
the findings to other settings, particularly primary care or
rural populations.

Additionally, important variables such as treatment
adherence, psychological status, social support, and
economic conditions were not comprehensively assessed,
although these factors are known to significantly influence
quality of life in cancer patients. Furthermore, the relatively
short duration of follow-up and the predominance of
patients with treatment duration <5 years limit the
evaluation of long-term outcomes. Finally, the use of
selfreported instruments may introduce subjective bias in
the assessment of quality of life.

The relatively small sample size (N=64) represents a
key limitation that may influence the robustness of the
findings. Small sample sizes can lead to unstable
estimates, wide confidence intervals, and reduced
statistical power. In this context, interpretation of the
results should not rely solely on statistical significance but
also consider: the direction and magnitude of associations,
and the consistency with existing evidence. To mitigate
potential overfitting in logistic regression models, future
studies may consider: limiting the number of variables
included in the model, or applying alternative modeling
strategies such as penalized regression techniques.

Conclusion
Combination chemotherapy and hormonal therapy
showed a significant association with poorer quality of life
compared to hormonal therapy alone (p = 0.027; OR =
2.74, 95% CI = 1.15-6.51). In addition, advanced-stage
cancer was significantly associated with reduced quality of
life (p = 0.010; OR = 2.89, 95% CI = 1.25-6.67). However,
there were no significant associations between quality of
life and age (p = 0.071), menopausal status (p = 0.089),
HER2 status (p = 0.148), or survival duration (p = 0.652).
Multivariate analysis confirmed that advanced-stage
disease (p = 0.004; adjusted OR = 0.31, 95% CI = 0.14-
0.68) and combination therapy (p = 0.024; adjusted OR =
0.44, 95% CI = 0.21-0.92) were independent predictors of
poorer quality of life. In contrast, age (p = 0.155),
menopausal status (p = 0.168), HER2 status (p = 0.185),
and survival duration (p = 0.384) were not significantly
associated after adjustment. Although the overall
functional scale indicated good patient functioning (mean
= 79.65), the global health status score remained low
(mean = 26.30), highlighting a discrepancy between
objective functional outcomes and subjective health
perception. Fatigue (mean = 38.02) and loss of appetite
(mean = 38.54) were the most prominent symptoms
affecting patients’ well-being.

Advanced stage disease and combination
chemotherapy hormonal therapy were identified as
independent predictors of poorer quality of life among
breast cancer patients. Although functional scores were
generally high, the persistently low global health status
indicates a gap between maintained daily functioning and
patients’ overall health perception, likely driven by
symptom burden such as fatigue and appetite loss. These
findings suggest that treatment intensity and disease
progression have a measurable impact on patientreported
outcomes, beyond sociodemographic factors.

Clinically, these results support the need for routine
integration of patient-reported outcome measures and
symptom management, particularly in patients receiving
combination therapy. However, given the cross-sectional
design, single-center setting, and limited sample size, the
findings should be interpreted cautiously. External validity
may be limited, and broader applicability requires
confirmation in larger, multicenter, and longitudinal
studies.
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