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Introduction

According to GLOBOCAN data from 2022, breast 
cancer (BC) ranked as the second most frequently 
diagnosed cancer globally, after lung cancer, representing 
11.7% of all cases [1]. In Vietnam, BC was the most 
commonly diagnosed cancer in 2022, accounting for 
13.6% of all cancer cases and 28.9% of cases among 
women [2]. Advancements in early detection and treatment 
have led to marked improvements in BC survival rates 
[3]. However, such treatments often result in physical, 
psychological, and social aftereffects that substantially 
affect patients’ quality of life (QoL) [4]. Moreover, the 
social and emotional health of BC patients is now widely 
acknowledged as a vital component of holistic care, with 
research indicating ongoing issues such as fatigue, pain, 
anxiety, and body image concerns [5]. Hence, there is a 
growing need to evaluate how treatment factors, along 
with social and emotional aspects, impact the QoL of 
BC patients.
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Although research on BC and QoL has expanded, 
major challenges persist in fully understanding and 
managing its multidimensional impact [6]. The interplay 
of treatment-related side effects, psychological distress, 
and limited social support further complicates BC patients’ 
QoL [7]. In addition, a range of sociodemographic and 
clinical factors have been reported to influence QoL among 
BC patients, including age, education, income, marital 
status, lifestyle, tumor stage, treatment modality, and 
treatment duration. Nevertheless, the associations of some 
variables such as age, occupation, marital status, tumor 
stage, and treatment modality remain inconsistent [8].

The European Organization for Research and 
Treatment of Cancer (EORTC) QoL questionnaire for 
BC 23 questions (QLQ-BR23), developed in 1996 as 
one of the first BC-specific QoL tools, has been applied 
in recent studies involving Vietnamese patients [9, 10]. 
Advances in BC diagnostics and treatments, however, 
required an updated instrument to capture emerging 
side effects, leading to the development of the EORTC 
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QoL questionnaire for BC 45 questions (QLQ-BR45), 
which adds 22 items to the QLQ-BR23. These additions 
comprise two multi-item scales: a target symptom scale 
and a satisfaction scale. The target symptom scale is 
further categorized into three subscales: skin/mucosal 
symptoms, endocrine therapy-related symptoms, and 
endocrine-related sexual symptoms [11]. Thus, the QLQ-
BR45 offers a more comprehensive and sensitive tool 
for assessing QoL in the context of contemporary BC 
care. While validated tools such as EORTC core QoL 
questionnaire (QLQ-C30) and the Functional Assessment 
of Cancer Therapy - Breast (FACT-B) have been widely 
used to evaluate QoL of the patient, gaps remain in 
understanding how treatment modalities and psychosocial 
factors distinctly affect specific functional and symptom 
domains of BC [12].

Inconsistencies in previous findings and the limited 
understanding of how clinical, treatment-related, and 
patient characteristics influence specific QoL domains 
have hampered the development of appropriate supportive 
interventions, particularly in Vietnam, where BC has 
become the most commonly diagnosed cancer. Therefore, 
this study aimed to assess BC-related QoL and to identify 
factors associated with each functional and symptom 
domain among women undergoing treatment. It provides 
insights into the key determinants of QoL and supports the 
development of targeted, culturally appropriate supportive 
care strategies.

Materials and Methods

Study Design and Participants
This cross-sectional study was conducted at Danang 

Oncology Hospital in Danang City, Vietnam. Eligible 
participants were female patients aged 18 years or older, 
with histologically confirmed BC, who were currently 
undergoing or had previously received curative or 
palliative treatment at the hospital, and were able to 
understand and communicate in Vietnamese. Patients 
were excluded if they had a diagnosed mental illness 
or cognitive impairment that prevented them from 
completing the survey; suffered from a severe medical 
condition that posed a risk or hindered participation in 
the interview; had insufficient clinical, paraclinical, or 
treatment information in the digital health records (DHR); 
or were unwilling to participate.

A total of 304 BC patients who visited and received 
treatment at the hospital during the data collection period 
from March 10 to May 14, 2025, met the inclusion criteria. 
We excluded 17 patients due to insufficient DHR data, and 
3 patients declined to participate. In the end, 284 eligible 
participants were obtained for analysis.

Data Collection
The study used both primary data from a cross-sectional 

survey and secondary data from the DHR. The primary 
data were collected using a structured questionnaire that 
included patient characteristics, pregnancy history, BC risk 
factors, and BC-related QoL assessed with the EORTC 
QLQ-BR45. Trained female medical staff from the Breast 
Department conducted the interviews and completed 

the nonsensitive sections of the questionnaire. Patients 
self-completed the section on sexual activity during the 
previous four weeks.

Secondary data were obtained from the DHR in the 
FPT.eHospital system for all patients who participated in 
the survey. A standardized data collection protocol was 
developed based on available data in the DHR, including 
clinical, paraclinical, cancer stage, and treatment-related 
information. These variables were aligned with factors 
reported in previous studies and reviewed by oncology 
experts to ensure consistency and relevance. Medical staff 
extracted the required information, and the secondary data 
were linked with the primary data using hospital patient 
identification numbers to create a unified dataset for 
analysis. The data sources and the conceptual framework 
are depicted in Figure 1.

Baseline Characteristics of Breast Cancer Patients
Patient characteristics included key demographics 

such as age, marital status, place of residence, highest 
educational attainment, and employment status. Pregnancy 
history was assessed through factors such as the number 
of pregnancies and full-term births, age at first delivery, 
and total breastfeeding duration in months. In addition, 
BC risk factors included physical inactivity (less than 
10 hours of activity per week), smoking (current or quit 
within the past 5 years), alcohol use (equivalent to one 
daily standard drink), and a family history of BC.

Clinical and paraclinical characteristics included 
number of comorbidities, body mass index (BMI), 
molecular subtypes, distant metastasis, and BC stage. 
BMI was classified using World Health Organization 
2000 Asia-Pacific guidelines as underweight (BMI < 
18.5), normal (18.5–22.9), and overweight (≥ 23) [13]. BC 
molecular subtypes followed St. Gallen 2015 guidelines 
and were grouped as Luminal A/B or Human epidermal 
growth factor receptor 2 (Her2)/Triple-negative [14]. 
TNM staging was based on the American Joint Committee 
on Cancer (AJCC) 8th edition and categorized into early 
stage (stage 0–II) and late-stage disease (stage III–IV) 
[15]. Treatment modalities were recorded as surgery only; 
surgery plus chemotherapy, targeted therapy, hormone 
therapy, radiotherapy, or palliative care; non-surgical 
methods; and no BC-specific treatment.

Breast Cancer-Related Quality of Life
BC-related QoL was assessed using the EORTC 

QLQ-BR45 questionnaire. This instrument consists of 
45 items, each scored on a 1–4 scale (range = 3 points), 
and includes 12 domains across three scales: functional 
scales (5 domains), symptom scales/items (4 domains), 
and target symptom scales (3 domains). High functional 
scores indicate good functioning, while high symptom 
scores reflect more symptoms or difficulties. Prior to 
implementation, this instrument underwent a rigorous 
translation process based on a standardized methodology, 
including forward and backward translation, expert 
evaluation, proofreading, pilot testing in patients, and 
cultural adaptation for languages used in different 
countries [16]. Phase IV validation of its psychometric 
properties is ongoing; however, the module is now 
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age at diagnosis was 49.5 years. Most patients were 
married, urban residents, and had high school education 
or lower. Among ever-pregnant women, the average was 
two pregnancies and full-term births, with first childbirth 
at 25.54 years and breastfeeding duration of 15.45 months. 
Low physical activity was common (76.1%), while 

available for clinical use and has been translated into 19 
languages [11]. We obtained permission from EORTC to 
use the Vietnamese version in this study.

Statistical Analysis
Data were analyzed using SPSS 20. Categorical 

variables were reported as frequencies and percentages, 
and continuous variables as means and standard deviations. 
To assess how different factors influenced each specific 
aspect of BC-related QoL, separate multivariable linear 
regression models were developed for all 12 QLQ-BR45 
functional and symptom domains, rather than relying on 
a single overall QoL score. Regression coefficients with 
95% confidence intervals were reported. For each model 
corresponding to each QoL domain, all independent 
variables identified in the conceptual framework were 
initially entered into the model, and stepwise selection 
was used to exclude non-significant predictors, with 
only variables showing statistical significance (p < 0.05) 
retained in the final model. The adjusted r² was used 
to indicate the proportion of variance in each domain 
explained by the independent variables.

Ethical Consideration
Patients were informed of the study purpose and 

gave informed consent to participate. They could 
withdraw anytime without explanation. The research 
used anonymized primary and secondary data without 
identifiers and involved no interventions affecting physical 
or mental health of the participants.

Results

Characteristics of Study Participants
Table 1 summarizes patient and treatment 

characteristics of 284 Vietnamese BC cases. The mean 

Characteristics n (%)
Age (years) (Mean ± SD) 49.47 ± 10.39
Age group (years)
   < 40 49 (17.3)
   40 – 49 100 (35.2)
   50 – 59 79 (27.8)
   ≥ 60 56 (19.7)
Marital status
   Married 229 (80.6)
   Single/previously married 55 (19.4)
Living area
   Rural 138 (48.6)
   Urban 146 (51.4)
Highest completed education level
   High school or lower 203 (71.5)
   Higher education 81 (28.5)

Characteristics n (%)
Employment status
   Employed 265 (93.3)
   Non-employed/Retired 19 (6.7)
Pregnancy history* (Mean ± SD)
   Number of pregnancies 2.38 ± 1.04
   Number of full-term births 2.27 ± 1.07
   Age at first given birth 25.54 ± 4.94
   Duration of breastfeeding (months) 15.45 ± 6.32
Breast cancer risk factors
   Low physical activity 216 (76.1)
   Smoking 1 (0.4)
   Alcohol consumption 2 (0.7)
   Family history of BC 2 (0.7)
Number of comorbidities per patient
   0 226 (79.6)
   1 42 (14.8)
   ≥ 2 16 (5.6)
BMI (kg/m2) (Mean ± SD) 22.23 ± 3.02
BMI classification
   Underweight 25 (8.8)
   Normal range 162 (57.0)
   Overweight/obesity 97 (34.2)
Molecular subtypes**
   Luminal A/B 193 (74.5)
   Her2/Triple-negative 66 (25.5)
Distant metastasis
   Metastasis at first diagnosed with BC 
(de novo)

49 (17.3)

   Metastasis due to disease progression 14 (4.9)
   No 221 (77.8)
Breast cancer TNM staging
   Stage 0-II 169 (59.5)
   Stage III-IV 115 (40.5)
Breast cancer treatment modalities
   SR only 102 (35.9)
   SR and CT 61 (21.5)
   SR and CT/TT/HT/RT/PC 68 (23.9)
   Other methods without SR 38 (13.4)
   No BC-specific treatment 15 (5.3)

Table 1. Demographic characteristics, pregnancy history, 
breast cancer risk factors, clinical and paraclinical 
characteristics, and treatment modalities of participants 
(n= 284)

Table 1. Continued

SD, Standard deviation; BC, breast cancer; BMI, Body mass index; 
Her2, Human epidermal growth factor receptor 2; TNM, Tumor - 
Nodes - Metastasis; SR, Surgery; CT, Chemotherapy; TT, Targeted 
therapy; HT, Hormone therapy; RT, Radiotherapy; PC, Palliative 
care; *Among 268 participants with pregnancy history; **among 259 
participants with determined molecular subtypes.
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The EORTC QLQ-BR45 scale Mean (SD) Median (IQR) Min Max
Functional scales
     Body image (BRBI) 72.51 (26.25) 75.00 (41.67) 0 100
     Sexual functioning (BRSEF) 13.50 (15.84) 0 (33.33) 0 66.67
     Sexual enjoyment (BRSEE)* 26.29 (14.94) 33.33 (0) 0 66.67
     Future perspective (BRFU) 44.37 (34.03) 33.33 (33.33) 0 100
     Breast satisfaction (BRBSt) 58.39 (27.86) 66.67 (33.33) 0 100
Symptoms scales/item
     Systemic therapy side effect (BRST) 30.92 (18.03) 28.57 (23.81) 0 90.48
     Breast symptoms (BRBS) 15.46 (18.19) 8.33 (25.00) 0 100
     Arm symptoms (BRAS) 17.02 (19.47) 11.11 (22.22) 0 88.89
     Upset by hair loss (BRHL)** 51.32 (32.86) 66.67 (33.33) 0 100
Target symptom scale
     Endocrine therapy symptoms (BRET) 20.01 (17.33) 16.67 (23.33) 0 90
     Skin mucosis symptoms (BRSM) 15.47 (15.34) 11.11 (16.67) 0 83.33
     Endocrine sexual symptoms (BRES) 20.51 (21.30) 16.67 (33.33) 0 100

SD, Standard deviation; IQR, Interquartile range; Min, Minimum; Max, Maximum; Analysis was conducted on *123 and **228 participants.

Table 2. Assessment of Breast Cancer- Related Quality of Life among Participants Using the EORTC QLQ-BR45 
Scale

Legend:
: Data sources
: Direction of influence

BC-related QoL

(EORTC QLQ-BR45)

- Functional scales: 5 domains

- Symptom scales/items: 4 domains

- Target symptom scales: 3 domains

Primary data from cross-sectional survey

Dependent 

variables

Patient’s 

characteristics

Treatment 

modalities

Pregnancy 

history and

BC risk factors

Clinical and 

paraclinical 

characteristics

Secondary data from DHR

Data sources

Independent 

variables

284 eligible participants involved in this study

Figure 1. Data Sources and Conceptual Framework of This Study 

smoking, alcohol use, and family history were infrequent. 
Mean BMI was 22.23 kg/m², with one-third overweight/
obese. Luminal A/B subtype predominated (74.5%), and 
59.5% were early stage at diagnosis; 22.2% had distant 
metastasis. Treatment included surgery alone (35.9%), 
surgery plus systemic therapy (45.4%), non-surgical 
methods (13.4%), and no BC-specific treatment (5.3%).

Breast Cancer-Related Quality of Life among Participants
Table 2 presents BC-related QoL outcomes of the 

participants assessed using the EORTC QLQ-BR45 

scale. Among the functional aspects, sexual functioning 
(13.50) and sexual enjoyment (26.29) were particularly 
low compared to other domains. In the symptom-related 
domains, most scores were low, except for distress from 
hair loss (51.32) and systemic therapy side effects (30.92), 
which were notably higher.

Factors Associated with Breast Cancer-Related Quality 
of Life among Participants

Table 3 outlines the factors associated with functional 
aspects of BC-related QoL. Older age was associated with 
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better body image (β = 0.58) but poorer sexual functioning 
(β = -0.49), while older age at first childbirth was linked to 
worse body image (β = -0.85). Being married (β = 9.46) 
and having higher education (β = 5.16) were strongly 
associated with better sexual functioning. Rural residence 
was negatively associated with sexual enjoyment 
(β = -7.13) and future perspective (β = -10.06). Higher 
BMI and Her2/triple-negative subtypes were associated 
with better outcomes in sexual domains (β = 0.67 and 6.79, 
respectively). Treatment modalities showed mixed effects: 
surgery alone reduced body image (β = -8.48) and future 
perspective (β = -10.61) but increased sexual functioning 
(β = 3.74); surgery plus chemotherapy improved sexual 
enjoyment (β = 8.14), and non-surgical methods enhanced 
breast satisfaction (β = 11.77).

Table 4 presents factors associated with BC-related 
QoL symptom domains. Married patients reported fewer 
breast symptoms (β = -7.31) and arm symptoms (β = 
-7.85), while rural residence increased arm symptoms (β 
= 5.14) and distress from hair loss (β = 11.57). Older age 
at first childbirth was associated with higher endocrine 
therapy symptom (β = 0.49), whereas longer breastfeeding 
duration reduced endocrine therapy symptoms (β = -0.38) 
and skin mucosis symptoms (β = -0.29). Advanced stages 
(stage III–IV) worsened breast symptoms (β = 4.77), 
and higher BMI increased skin mucosis symptoms (β 
= 0.71). Regarding treatment, surgery alone increased 
endocrine-related sexual symptoms (β = 5.70), surgery 
plus chemotherapy reduced endocrine therapy symptoms 
(β = -6.90), and non-surgical methods substantially 
decreased endocrine therapy symptoms (β = -12.21), arm 
symptoms (β = -10.09), and skin mucosis symptoms (β = 
-5.50). In contrast, patients who did not receive any BC-
specific treatment had significantly higher breast symptom 
scores (β = 13.50).

Discussion

This study offers a detailed overview of BC-related 
QoL among patients undergoing treatment, highlighting 
clear variations across functional and symptom domains. 
On the functional scales, where higher scores indicate 
better QoL, body image (72.51), future perspective 
(44.37), and breast satisfaction (58.39) showed relatively 
high mean scores, likely reflecting the widespread 
use of breast-conserving surgery. In contrast, sexual 
functioning (13.50) and sexual enjoyment (26.29) had 
notably low scores, suggesting negative influences from 
treatment-related hormonal alterations and emotional 
distress [17]. Regarding symptom domains, where higher 
scores indicate greater symptom burden, systemic therapy 
side effects presented a moderate burden (30.92), whereas 
breast (15.46) and arm symptoms (17.02) were relatively 
low, likely due to early detection and improved surgical 
approaches. Similar patterns were observed in Ethiopia, 
where breast and arm symptoms were 19.95 and 22.7, 
respectively, and systemic therapy side effects averaged 
29.0 [18]. Distress related to hair loss was considerable 
(51.32), consistent with studies in India reporting even 
higher levels of distress (63.79 - 78.16), depending on 
chemotherapy exposure [19]. Target symptom scales 
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indicated moderate endocrine therapy-related symptoms 
(20.01 - 20.51), aligning with prior literature, while skin 
and mucosal symptoms were low (15.47), likely due to 
the adoption of newer, less toxic radiotherapy techniques 
[20]. Overall, these findings suggest that although many 
physical symptoms are well controlled, challenges 
related to sexual health, systemic side effects, and hair-
loss distress remain prominent and require strengthened 
supportive care interventions.

The functional domains of BC-related QoL showed 
influence from demographic, socio-cultural, clinical, 
paraclinical, and treatment modalities. Older patients 
generally reported more positive body image but reduced 
sexual functioning, reflecting age-related changes in self-
perception and sexual health, a pattern also described 
in previous survivorship research by Champion et al. 
showing that younger women tend to experience greater 
appearance-related distress [21]. Moreover, being married 
contributed positively to sexual functioning, likely 
because emotional and practical partner support facilitates 
intimacy and coping, consistent with earlier evidence by 
Kinsinger et al. linking spousal support with fewer sexual 
difficulties among BC survivors [22]. Higher education 
also appeared to enhance sexual functioning, possibly 
by fostering greater health literacy. By contrast, patients 
living in rural areas reported lower sexual enjoyment and 
a less optimistic future outlook, possibly due to limited 
access to specialized oncology services and differing 
socio-cultural expectations around illness, similar to 
disparities documented in rural cancer populations [23]. 
In addition, clinical characteristics further shaped these 
outcomes. Sexual functioning was positively associated 
with higher BMI, which may reflect better underlying 
overall health. Patients with estrogen-positive (Luminal 
A/B) tumors often undergo endocrine therapy, a 
treatment known to cause side effects that reduce sexual 
enjoyment [24]. Finally, treatment modalities notably 
influence functional QoL in BC patients. Surgery alone 
negatively affects body image and future perspective 
due to post-mastectomy changes and associated distress 
[25]. Conversely, combining surgery with chemotherapy 
enhances sexual enjoyment through comprehensive care 
and post-treatment relief, as supported by research from 
Asad et al [19]. Furthermore, non-surgical methods 
increase breast satisfaction due to their non-invasive 
nature, which effectively preserves aesthetics. These 
results highlight the need for tailored supportive strategies 
that account for both patient characteristics and treatment-
related effects on functional QoL.

Symptom-related domains were similarly influenced 
by demographic, clinical, and treatment factors. Married 
women experienced fewer breast and arm symptoms, 
suggesting that partner support may facilitate symptom 
monitoring and emotional resilience, a benefit also 
highlighted in studies demonstrating the protective role 
of family involvement in cancer care [26]. By contrast, 
living in rural areas was associated with greater arm 
symptoms and more distress due to hair loss. This may 
reflect limited access to supportive care, an issue noted by 
Burris et al. that BC survivors in rural regions experience 
higher levels of distress and emotional challenges than 
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those in non-rural areas [27]. Moreover, reproductive 
history and BMI added another layer of influence: earlier 
childbirth, longer breastfeeding duration, and lower body 
weight were associated with fewer endocrine-related or 
skin symptoms, potentially reflecting hormonal and tissue 
adaptations developed during pregnancy and lactation 
[28]. In addition, disease stage also contributed to symptom 
burden, as women diagnosed with BC at later stages tended 
to report more severe local symptoms, consistent with 
broader evidence linking advanced tumor progression to 
heightened physical discomfort and increased treatment 
intensity [29]. Treatment-related factors demonstrated 
distinct effects on symptom burden across modalities. 
Non-surgical approaches were associated with fewer arm 
symptoms, likely because they circumvent post-operative 
complications commonly seen after axillary dissection 
[30]. Conversely, the absence of BC-specific treatment 
was linked to heightened breast symptoms, which may 
reflect unaddressed disease progression and worsening 
tumor-related manifestations [31]. Treatment type also 
influenced symptom domains: Although surgery alone 
was associated with a slight improvement in overall 
sexual functioning, it was still linked to more pronounced 
endocrine-related sexual symptoms, whereas non-surgical 
methods showed improvement in both endocrine-related 
sexual symptoms and skin and mucosal symptoms, 
likely due to treatment-induced hormonal changes and 
the absence of post-surgical physical effects. In contrast, 
combining surgery with chemotherapy appeared to 
lessen endocrine therapy-related symptoms, suggesting 
a synergistic benefit consistent with reports of symptom 
improvement over successive chemotherapy cycles [19]. 
These results underscore the importance of individualized, 
context-specific symptom-management interventions, 
particularly those that strengthen partner support and 
improve access to supportive care for rural and high-risk 
patient groups.

This study has several limitations. Because it was 
conducted at a single center in Central Vietnam, the BC-
related QoL findings may not be generalizable to settings 
with different treatment protocols, resources, or patient 
populations. The use of DHR data limited available 
variables, and therefore some important factors associated 
with BC patients’ QoL may not have been assessed. 
Additionally, cultural norms may have contributed to 
the underreporting of sensitive topics, such as sexual 
functioning, introducing further bias into the results.

BC patients demonstrated notable variations 
in BC-related QoL, with strong body image but low 
sexual functioning and high burdens from hair loss and 
treatment-related symptoms. These findings highlight the 
need for comprehensive supportive care that addresses 
both physical and psychosocial concerns, particularly 
sexual health and symptom distress. Integrating 
QoL monitoring into routine BC management would 
enable timely, individualized interventions tailored to 
demographic, clinical, and treatment characteristics. 
Given the single-center study design, broader multi-
center research is recommended to better capture QoL 
patterns across diverse healthcare settings and to inform 
strategies that reduce disparities and improve overall 

patient well-being.
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