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ABSTRACT 

Background: Breast cancer is still the most common cancer incident and the leading cause
of death in women. Chemotherapy, as the primary therapeutic modality, currently has both
short-term and long-term side effects that affect the patient's quality of life. Body Mass Index
(BMI), Fat Mass Index (FMI), and Fat-Free Mass Index (FFMI) reflect nutritional status that is
thought to be related to quality of life. This study aims to analyze the correlation between BMI,
FMI, and FFMI on the quality of life of breast cancer patients undergoing chemotherapy.
Methods: A prospective cohort study was conducted among 37 patients with breast cancer
undergoing chemotherapy at Hasanuddin University Hospital and Wahidin Sudirohusodo
Hospital in Makassar from September 2024 to March 2025. Body composition was estimated
using a Tanita BC-730 bioelectrical impedance device. The quality of life was assessed 
using the EORTC QLQ-BR45 questionnaire. Bivariate analysis was performed to examine
correlations between body composition parameters and the Quality of Life (QoL). 
Results: Females had a significantly lower BMI (p=0.002) and lower FMI (p=0.003) after
chemotherapy. This study revealed a positive correlation between changes in the Functional
scale and changes in BMI (r2=0.054, p=0.169), FMI (r2=0.022, p=0.166), and FFMI 
(r2=0.072, p=0.107). A positive correlation between the change of Symptom Scale and
changes in BMI (r2=0.008, p=0.289). changes FMI (r2=0.005, p=0.238), FFMI (r2=9.4,
p=0.607).
Conclusions: BMI, FMI, and FFMI were not significantly correlated with the quality of life of
breast cancer patients undergoing chemotherapy.
Keywords: breast cancer, fat mass index, free fat mass index, body mass index, EORTC BR
QLQ-BR45

INTRODUCTIONINTRODUCTION

The Global Cancer Observatory (GCO) 2022 shows that breast cancer is the
number one cancer in Indonesia, with a 50% mortality rate of new cases (1).
Data from 2002 to 2019 indicated that breast cancer is the most common 
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cancer in Makassar (2). Chemotherapy is widely 
recognized as a primary treatment modality for breast
cancer, particularly in various stages of the disease. It
serves multiple purposes, including adjuvant therapy
after surgery, neoadjuvant therapy to shrink tumors
before surgery, and palliative care for metastatic cases
(3). However, it often leads to various physical and
emotional challenges that can diminish quality of life
(QoL). 

Furthermore, these challenges may lead to a poor
prognosis, presenting a higher risk of toxicity and breast
cancer recurrence (4). Additionally, above­average 
body composition posttreatment was associated with a 
better quality of life (5). This study aims to assess the
correlation between body composition (BMI, FMI, and
FFMI) and quality of life in breast cancer patients
undergoing chemotherapy.

MATERIALS AND METHODSMATERIALS AND METHODS

Study Design 

This study employed an analytical observational
design with a cohort prospective approach. This design
involves assessing the same group of participants,
specifically outpatients. The repeated measures design
enables direct comparisons by measuring the same
respondents three times, thereby reducing variability
due to individual differences. 

Data Collection

Assessments were performed twice: prechemo­
therapy, before the first chemotherapy, and post­
chemotherapy, after all chemotherapy cycles were
completed. We recorded anthropometric and body
composition data. Specifically, we measured body
weight (to the nearest 0.1 kg) and height (to the 
nearest 0.5 cm) to calculate body mass index (BMI;
weight [kg]/height [m]2). Body composition, namely FM
and FFM from resistance using the equation of Sun
(6), was evaluated three times using bioelectrical 
impedance analysers (BC 730 TANITA [Arlington,
USA] in English) and cross­validated against one
another. Waist circumference (WC) was measured
with an inelastic tape at the midpoint between the
anterior superior iliac crest and the last rib, while hip
circumference (HC) was measured at the largest 
circumference around the buttocks (7).

Quality of life (QoL) was assessed using the
European Organization for the Research and
Treatment of Cancer Quality of Life Questionnaire

(EORTC QLQ­C45)(8). This questionnaire consists of 45
questions measuring functional and symptom scales
before and after the 6th cycle of chemotherapy. All of
the scales measure a range in score from 0 to 100.
Higher scores on the functional scale indicate good
functioning. On the other hand, higher scores on the
symptom scale indicate worse symptomatology among
patients.

Participants

The participants in this study were outpatients
from the oncology polyclinic at Dr. Wahidin
Sudirohusodo Hospital and Hasanuddin University
Hospital in Makassar, Indonesia. Thirtynine respon­
dents participated in this study using a total sampling
method, with specific inclusion and exclusion criteria
in place to ensure they met the requirements for 
participation. 

In these studies, standard inclusion criteria were
age 18­65 years old, confirmed breast cancer stage I, II,
III, who underwent chemotherapy at Dr. Wahidin
Sudirohusodo Hospital and Hasanuddin University
Hospital in Makassar, Indonesia, from September 2024
to March 2025. Patients with oedema, ascites, and
those using implanted pacemakers or defibrillators
were excluded to avoid interference with the 
assessment of body composition. During the study, 2
participants passed away due to their diseases. Data
from 37 participants were analyzed for this study.

Statistical Analysis

Data were analyzed using IBM SPSS Statistics for
Mac (version 29.0.0.0, IBM Corp, Armonk, NY, USA,
2022). Descriptive statistics are presented as a number,
a percentage, and a mean ± standard deviation (SD).
Data were presented as means and standard devia­
tions for numerical data, or numbers and percentages
for categorical data. Shapiro­Wilk test, to assess data
normality. Paired t­test, to compare numerical data
before and after treatment, where the data is normally
distributed. The Wilcoxon Signed Ranks test is used to
compare numerical data before and after treatment
when the data are not normally distributed. Pearson's
Correlation test assesses the correlation between two
numerical data sets, assuming the data is normally 
distributed. Spearman's Correlation test is used to
assess the correlation between two numerical datasets
when the data is not normally distributed. Correlation
analyses were performed in R at the p < 0.05 
significance level.
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Ethical Approval

This study received ethical approval from the
Research Ethics Committee of Hasanuddin University,
under recommendation number 651/UN4.6.4.5.31/
PP36/2024. Prior to data collection, all participants
were provided with detailed information regarding the
study’s objectives, procedures, potential risks, and 
benefits. Written informed consent was obtained from
each participant. The research was conducted in full
accordance with the ethical principles outlined in the
Declaration of Helsinki, ensuring the rights, safety, 
confidentiality, and well­being of all participants were
upheld throughout the study.

RESULTSRESULTS

A total of 76 individuals were screened for 
eligibility for inclusion in the study. Of these, 37 were
excluded based on the following criteria: metastasis
(n=21), prior nutritional support (n=8), or prior
administration of other breast cancer treatments,
such as surgery, radiation, or hormone therapy (n=8)
(fig. 1). Thus, 39 participants were enrolled in the
study. During the follow­up period, two participants
were withdrawn due to death, resulting in a final 
analytic sample of 37 subjects. The demographic and
clinical characteristics of the study cohort are 
reported in table 1. Breast cancer patients mostly
occur at the age of ≤50 years. 43.2% of patients have
a senior high school education. Merely a few patients
are diagnosed with early­stage breast cancer; most
are diagnosed at an advanced stage. Patients were
mainly diagnosed with luminal tumor phenotype
(64.8%).

Figure 1 - Flowchart of the Study

Table 1 - Baseline Characteristics of Respondents (n=37) 

Variable n(%)

Age
≤ 50 y 21 (56.8%)
> 50 y 16 (43.2%)

Occupation
Housewife 30 (81.1%)
Teacher 2 (5.4%)
Civil Servant 2 (5.4%)
Doctor 1 (2.7%)
Farmer 1 (2.7%)
Entrepreneur 1 (2.7%)

Education level
Elementary School 9 (24.3%)
Junior High School 2 (5.4%)
Senior High School 16 (43.2%)
Bachelor 6 (16.2%)
Master 4 (10.8%)

Marital status
Married 32 (86.6%)
Unmarried 5 (13.5%)

1st degree relatives with cancer
No 30 (81.1%)
Yes 7 (18.9%)

Cancer stage
Early BC 5 (13.5%)
Advanced BC 32 (86.5%)

Histopatology grad-ing
Low-moderate grade 13 (25.1%)
High grade 24 (64.9%)

Molecular subtype
Luminal A 12 (32.4%)
Luminal B 12 (32.4%)
HER2 10 (27.0%)
TNBC 3 (8.1%)

Karnofsky score
Normal 036 (97.3%)
Unable to work 1 (2.7%)

Note: Values are presented in the form of n (number); percentage (%),
unless otherwise stated. 
Abbreviations: BC, Breast Cancer; HER2, Human Epi-dermal Growth Factor
Receptor 2; TNBC, Triple Nega-tive Breast Cancer; y, years.
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Participant Characteristics

Table 2 summarizes a comprehensive comparison
of anthropometric and functional parameters in 
thirtyseven breast cancer patients before and after
chemotherapy. Chemotherapy was associated with 
significant decreases in body weight, fat mass, fat­free
mass, muscle mass, bone mass, midupper arm 
circumference, hip circumference, body mass index,
and fat mass index (all p < 0.05). Additionally, symptom
scale and handgrip strength values increased 
significantly following treatment. Conversely, there
were no significant changes in waist circumference,
waisthip ratio, fat­free mass index, or functional scale
scores. These findings underscore the profound impact
of chemotherapy on both body composition and 
physical function, highlighting the necessity for 
integrated nutritional and rehabilitative interventions
to support patient health throughout the treatment
trajectory.  

Table 3 provides a detailed comparison of functional
and symptom scale scores in thirty­seven breast cancer
patients before and after chemotherapy. Postchemo­
therapy assessments show a significant decrease in
body image and breast satisfaction, accompanied 
by improved scores for future perspective, sexual 
functioning, and sexual enjoyment (all p < 0.001) and
regarding symptom scales, systemic therapy side
effects, and most symptoms including those related to
the arm, breast, endocrine therapy, and skin mucositis,
exhibited higher scores following chemotherapy, 
indicating increased symptom burden. Notably, those
upset due to hair loss showed the greatest increase in
score after treatment. These findings illustrate the 
multifaceted impact of chemotherapy, affecting 
both patient quality of life and symptomatology, and
underscore the need for supportive interventions that
address psychological, physical, and psychosocial
domains during treatment.

Association of delta functional and delta
symptoms scale and delta weight, BMI,
FMI, FFMI

Figures 2‐5 illustrate the associations between delta
weight, BMI, FMI, and FFMI and the delta functional
scale, based on Pearson’s correlation test and linear
regression analyses. A positive correlation between
changes in BMI and changes in Functional Scale after
therapy (r2 0.054), which means that the greater the
value of the change in BMI, the greater the value of the
change in Functional Scale (p = 0.169). There is a 

tendency for a positive correlation between changes in
FMI and changes in Functional Scale after therapy 
(r2=0.022), indicating that the greater the value of the
change in FMI, the greater the value of the change in
Functional Scale (p=0.166). There is a tendency for a
positive correlation between changes in FFMI and
changes in Functional Scale after therapy (r2=0.072),

Table 2 - Features of the study cohort pre- and post-chemotherapy

Anthropometric Pre-Chemo Post-Chemo p
(n=37) (mean ± SD) (mean ± SD)

Weighta 56.6 ± 11 54.5 ± 10.6 <0.001

Fat Massa 34.4 ± 7.1 32.9 + 7.1 0.016

Fat-free Massa 36.5 ± 4.0 35.9 ± 4.1 0.045

Muscle Massb 34.1 ± 3.7 33.7 ± 3,6 <0.001

Bone Massa 2.03 ± 0.34 1.97 ± 0.3 0.027

MUACc 27.2 ± 4.2 26.1 ± 4.7 0.013

WCc 84.8 ± 10 83.8 ± 10.4 0.242

HCc 95.5 ± 9.2 92.5 ± 9.3 0.010

WHR 0.9 ± 0.55 0.9 ± 0.6 0.624

BMId 24.4 ± 4.9 23.5 ± 4.8 0.002

FMId 8.7 ± 3.5 8.04 ± 3.24 0.003

FFMId 15.7 ± 1.7 15.5 ± 1.8 0.059

Handgrip Strenghta 14.6 ± 4.9 18.2 ± 4.3 <0.001

Note: Pre: before chemotherapy, Post: after all chemotherapy cycles done;
Values are presented as n (number) and mean ± standard devia-tion, 
unless otherwise stated. The Functional Scale, using the Paired t-test, 
*significant = p<0.05; for the Symptom Scale variable, using the Wilcoxon
Signed Rank Test, *significant = p<0.05.
akg(kilogram), b%(percentage), ccm(centimeter), 
dkg/m2 (kilogram per square meter);
Abbreviations: MUAC: Mid Upper Arm Circumference; 
WC: Waist Circumference; HC: Hip Circumference; WHR: Waist-Hip Ratio;
BMI: Body Mass Index; FMI: Fat Mass Index; FFMI: Free-Fat Mass Index

Pre-Chemo Post-Chemo p
n=37 n=37

(mean±SD) (mean±SD)

Functionale Scale
Body image 75±23.1 65.6±32.2 <0.001
Future Perspective 22.5±32.4 28.8±31.6 <0.001
Sexual Functioning 70.7±25.6 74.3±24.4 <0.001
Sexual Enjoyment 69.4±26.5 73.9±25 <0.001
Breast Satisfaction 79.7±20.5 76.6±22 <0.001

Symptom Scale <0.001
Systemic Therapy Side Effects 29.9±23 30.9±18.8 <0.001
Upset by Hair Loss 31.5±28.3 46.8±37.2 <0.001
Arm Symptoms 18±21.3 27.3±29.1 <0.001
Breast Symptoms 28.8±22.2 31.7±30 <0.001
Endocrine Therapy Symptoms 17.9±15.4 24.2±24.7 <0.001
Skin Mucosis Symptoms 10.6±13 18.8±19.7 <0.001

Note: Values are presented as n (number) and mean ± standard deviation,
unless otherwise stated. Comparisons were made for the Functional Scale
variable using the Paired t-test; significant at p<0.05; for the Symptom Scale
variable using the Wilcoxon Signed Rank Test; significant at p<0.05.

Table 3 - Mean values of the quality-of-life functional scale 
and symptom scale before and after chemotherapy
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indicating that the greater the change in FFMI, the
greater the change in Functional Scale (p=0.107).

There is a positive correlation between changes in
BMI and changes in the Symptom Scale after therapy
(r2=0.008), indicating that the greater the change in
BMI, the greater the change in the Symptom 
Scale (p=0.289). There is a tendency toward a 
positive correlation between changes in FMI and
changes in the Symptom Scale after therapy
(r2=0.005), indicating that the greater the change in
FMI, the greater the change in the Symptom Scale 
(p=0.238). There is a positive correlation between
changes in FFMI and changes in the Symptom Scale
after therapy (r2=9.4), indicating that the greater the
change in FFMI, the greater the change in the
Symptom Scale (p=0.607) (fig. 6‐9).

DISCUSSIONDISCUSSION

Chemotherapy significantly affects the nutritional
status of breast cancer patients, leading to weight loss
in 71% of participants. Key measurements, including
body weight, BMI, triceps skin fold, and midarm 
muscle circumference, showed significant reductions
during treatment (9). BMI is well­known to exhibit a 
U­shaped association with all­cause mortality, indicating
that both low and high BMI scores increase the risk of
mortality (10). Research indicates that chemotherapy­
related symptoms, such as loss of appetite and 
alterations in taste, contribute to weight loss and a
decrease in BMI. A study found that BMI changes after
chemotherapy showed 95% of breast cancer patients
experienced weight changes, with many moving 
into the obese category posttreatment. Significant 

Figure 2 - Scatter Diagram between Delta Weight and Delta
Functional Scale

Figure 3 - Scatter Diagram between Delta BMI and Delta 
Functional Scale

Figure 4 - Scatter Diagram between Delta FMI and Delta
Functional Scale

Figure 5 - Scatter Diagram between Delta FFMI and Delta 
Functional Scale



S48 Surgery, Gastroenterology and Oncology, 30, 3 Suppl, 2025

Oqti Rodia et al

predictors of these changes included patient age and
BMI at diagnosis (11). Another study indicated a mean
weight loss of 6.99 kg and a BMI decrease of 2.72 kg/m²
in women receiving multidisciplinary weight manage­
ment postchemotherapy (12). Another study reported
a similar trend, where BMI decreased significantly 
in patients undergoing anthracycline­based chemo­
therapy, accompanied by reductions in total body water
and skeletal muscle mass (13). 

Muscle loss, a significant constituent of FFM, has
been reported to be associated with decreased 
physical function, reduced tolerance to anticancer 
therapy, and a worse survival outcome for patients
with cancer (9). Chemotherapy with curative intent had
a negative impact on body composition (14). In addition
to changes in body weight, fat mass, and muscle mass in

the overall sample, BMI and FMI were significantly
impacted after chemotherapy, highlighting the impor­
tance of assessing body composition to monitor and
implement strategies. Body composition changes 
during chemotherapy have been associated with 
treatment complications, chemotoxicity, time to tumor
progression, and hospitalizations due to chemo­toxicity
(15). Clinically, most patients were in an advanced
stage (85,6%), associated with a high tumor load, which
increases the risk of malnutrition due to increased
catabolism (16). Most patients (64.9%) had high­grade
tumors, indicating high malignancy and aggressiveness
of the tumor. High­grade cancers exhibit significant
metabolic alterations compared to normal cells and
lower­grade cancers, primarily driven by their rapid
growth and aggressive nature. These changes include

Figure 6 - Scatter Diagram between Delta Weight and Delta
Symptoms Scale

Figure 7 - Scatter Diagram between Delta BMI and Delta 
Symptoms Scale

Figure 8 - Scatter Diagram between Delta FMI and Delta
Symptoms Scale

Figure 9 - Scatter Diagram between Delta FFMI and Delta 
Symptoms Scale
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increased glucose and glutamine uptake, enhanced 
glycolysis (even in the presence of oxygen, known as
the Warburg effect), and altered lipid metabolism.
These alterations are crucial for providing energy and
building blocks, as well as for reducing the agents
required for the survival and proliferation of cancer
cells (17). Shen & Nzau (2022) found that Obesity was
associated with worse outcomes in luminal A but not in
luminal B subtype patients (18).

Various factors, including psychological, physical,
and sociodemographic aspects, influence the quality of
life (QoL) in breast cancer patients (19). The EORTC
QLQ­BR45 questionnaire assesses quality of life in
breast cancer patients, focusing on factors such as 
body image, sexual functioning, and endocrine­related
sexual symptoms, revealing significant impacts on
these domains, particularly in patients with organ 
failures (20). Mirjana (2022) found that body composi­
tion significantly impacts certain quality of life (QoL)
subdomains during treatment (21). A low FFMI score
was associated with all­cause mortality in patients with
cancer, especially for older adults with cancer (8). A
study by Adam (2023) also reported that initial 
nutritional status was not always directly correlated with
functional scales, presumably due to the complexity of
psychosocial factors (22). Hirosaki (2013) stated that
patients with low levels of education tend to experience
decreased functional quality of life; however, this was
not observed in this study, likely due to the homo­
geneity of the sample (23). Although not significant, the
decline in functional scores (from 70.01 to 67.21)
should be considered as a potential indication of adap­
tation disorders or chronic fatigue. Psychosocial inter­
ventions (counseling, group therapy) and nutritional
education are recommended to maintain functional
quality of life during chemotherapy. Chemotherapy
causes damage to healthy, rapidly dividing cells, such as
gastrointestinal epithelial cells, which triggers nausea,
vomiting, mucositis, and diarrhea (24). These symp­
toms are reflected in the symptomatic scale (eg, sore
mouth, changes in food taste). Hair loss (alopecia) is a
common side effect of chemotherapy that contributes
to an increase in symptom scores. A study by Bjelic­
Radisic (2020) found that alopecia significantly impacts
patients' quality of life (7). Chemo­therapy triggers the
release of proinflammatory cytokines, such as IL­6 and
TNF­α, which worsen symptoms including pain, fever,
and fatigue (25). This is reflected in questions related to
breast pain and joint stiffness. Psychological stress due
to a cancer diagnosis and the side effects of treatment
increases symptoms such as headaches, mood swings,
and sleep disturbances (22). The significant increases in

postchemo­therapy symptomatic scales observed in
this study are due to multiple factors. Proactive 
nutritional interventions, effective management of side
effects, and psychological support are necessary to 
mitigate these impacts and enhance patient quality of
life. This study found that changes in functional 
scale values ranged from ­30.0 (increased) to 50.0
(decreased). The average change on the Functional
Scale was 2.80 (decreased), representing a 4.0%
decrease after chemotherapy. Changes in Symptoms
Scale values varied between ­50.5 (increased) and 23.8
(decreased). The average change on the Functional
Scale was ­6.27 (decreased), representing a 32.6%
decrease after chemotherapy. Despite temporary side
effects during treatment, several studies have shown
significant improvements in physical, role, and social
functioning domains after completing chemotherapy
cycles. In contrast, Zielińska­Więczkowska &
Betłakowski (2010) found that chemotherapy signifi­
cantly worsens the quality of life in cancer patients (26)
with lower health parameters and increased 
symptoms, particularly nausea. The diagnosis itself also
severely impacts quality of life, with emotional 
functioning being notably affected during treatment.

This multicenter prospective cohort study conducted
serial assessments of body composition and quality of
life in breast cancer patients before and after chemo­
therapy, enabling a comprehensive longitudinal 
evaluation across multiple treatment cycles. The use of
standardized and validated instruments, including 
bioelectrical impedance analysis and the EORTC QLQ­
BR45 questionnaire, ensured rigorous and reliable
measurement of both nutritional status and patient­
reported outcomes. The systematic and detailed 
collection of anthropometric, functional, and quality­
of­life data from a clinically heterogeneous cohort 
strengthens the methodological robustness. It
enhances the external validity of the study’s findings in
similar clinical settings.

The principal limitations of this investigation include
its observational cohort design, which precludes 
definitive causal inference, and the limited sample size,
which may constrain both statistical power and the
generalizability of the findings. Moreover, the lack of
stratification by chemotherapy regimen and the use 
of a generic quality­of­life instrument that did not
specifically address BMI, FMI, or FFMI may reduce the
sensitivity for detecting meaningful associations.
Additionally, the potential influence of unmeasured
confounding variables ­ such as individual psychological
profiles, coping mechanisms, social and marital status,
and support systems ­ was not fully accounted for,
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which could affect the observed outcomes.
In light of the findings, clinical and public health

strategies should prioritize appropriate nutritional
management and supportive care to help patients 
mitigate these adverse effects, potentially improving
their overall treatment experience and outcomes. This
highlights the importance of integrating nutritional
support into cancer care protocols. Moreover, while
integrating nutritional support is crucial, challenges
such as financial constraints and a lack of trained 
professionals persist. Addressing these barriers is 
vital to ensuring equitable access to nutritional care, a 
fundamental aspect of comprehensive cancer 
treatment.

Future Research should employ larger cohorts and
rigorously designed intervention studies to directly
examine how changes in BMI, FMI, and FFMI affect
quality of life, thereby providing further clarity on these
associations and informing evidence­based best 
practices for supportive oncology care.

CONCLUSIONCONCLUSION

This prospective cohort study found that alterations
in body composition parameters ­ specifically body mass
index (BMI), fat mass index (FMI), and fat­free mass
index (FFMI) ­ were not significantly associated with
quality­of­life outcomes in breast cancer patients under­
going chemotherapy. Although chemotherapy induced
notable adverse changes in nutritional status and body
composition, these modifications did not correspond to
meaningful differences in quality of life as measured by
the EORTC QLQ­BR45 questionnaire. These results
underscore the multifactorial nature of patient­reported
outcomes during chemotherapy, suggesting that the
interplay between body composition and quality of life is
complex and likely mediated by additional psychosocial,
clinical, and demographic factors. 
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